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TAYLOR’S ENGINE COUNTER. 
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Ws give, above, illustrations of am ingenious and exceed- 
ingly well-arranged counter designed by Mr. Fenner B. 
Taylor, and which is now being made by Messrs. Fothergill, 
Beck, and Co., of London, and introduced by Mr. Joseph E. 


Holmes, of 12, Buckingham-street. Our engravings show 


two arrangements of this counter, the one — adapted for 
being driven by a continuous rotary and the ot 


to both arrangements. On inspecting these views it will be 
seen that the wheels, d, carrying the indicating figures on 


their periphery are, in the. counter we illustrate, seven in | 


number, and are al! placed side by side on a pin or axis, a, 
on which they are capable of turning freely. The axis, a, to 
which the rotary motion is communicated in any convenient 
way, carries near one end the eccentric, b, this eccentric re- 
volving within a kind of star wheel, ¢, the form of which is 
shown clearly in Fig. 3. Projecting from the side of this 
wheel! there is a stud, ¢, which works between a couple of 
projections from the base-plate of the counter, and thus pre- 
vents the wheel, c, from turning round, although it at the 


same time allows it to rise and fall under the action of the | 


eccentric. The effect of this arrangement is that, as the axis, 
a, revolves, the wheel, c, has a peculiar rocking motion im- 

to it, and its teeth so act upon the teeth projecting 
from the side of the wheel, d, that the latter is moved one- 
tenth of a revolution for each revolution of the axis, a, the 
movement of the wheel, d, taking place 
The wheel, d, carries on its periphery the figures 1, 2, 3, 4, 5, 


6, 7, 8, 9, 0, and as it is moved by the action of the —- i 


ment we have described these are successively brought 
neath the opening in the face of the counter corresponding to 
the wheel, d. Of course the figures carried by the wheel, 4, 
are the unit figures of the number shown by the counter ; 
and we must now explain the manner in which the motion 
of this wheel is transmitted to the other wheels which carry 
on their tsar -eggamag the numbers marking the tens, hundreds, 
thousands, &e. 

Referring to Figs. 2 and 5, it will be seen that a second 
shaft running parallel to that marked a, already mentioned, 
this second shaft carrying a series of pinions, g, of somewhat 
peculiar form. Lach of these pinions has eight teeth, four of 
them (markéd f in Fig. 5) having a width on the face equal 
to the whole thickness of the pinion, while the width on the 
face of the other four is equal to but half that thickness. 
Again each of what we may call the “number” wheels has 
formed on one edge of its rim twenty teeth, as shown in Fig. 
5 in the case of the wheel, d, while from the other of the 
rim there project two teeth. the rim being recessed between 
them, as shown in Fig. 2. We shall hereafter, for convenience, 
term these two last- mentioned teeth the “ transmitting teeth,” 
and the twenty teeth first mentioned the “receiving teeth.” 
When at a certain point in the revolution of a “ number” 


wheel the first of the transmitting teeth arrives at the corre- | 


sponding fgg it acts on one of the narrow 


teeth, g, of the 
latter, and thus causes the next broad tooth, f, to fal] into 


er by a re- | 
ciprocating motion, and of these we shall first deseribe the | 
former, which is shown by Figs. 1, 2, 3 and 4, while Fig. 5 refers | 


ly and decisively. | 
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| the space between the two transmitting teeth. The teeth, rh 
| of the pinions are of such width that they not only fill 
space between the transmitting teeth, but gear with the 
| “ receiving” teeth projecting from the next number wheel 
also. The teeth, g, of the pinions also gear with the re- 
ceiving teeth of the adjoining number wheel, and thus when 
a pinion is turned by one number wheel it tranamits the 
motion to the next number wheel, and turns the latter 
through one-tenth of a revolution. Each pinion, except at 
| the time when it is in gear with the transmitting teeth o' 
| the number wheel from which it derives its motion is locked 
by its broad teeth bearing against the periphery of that 
wheel, as shown in Fig. 5; and as each pinion is at al) times 
in gear with the number wheels to which it imparts motion, 
it follows that each number wheel (except that carrying the 
unit figures) is always securely locked except at the moment 
when it is being turned by the wheel preceding it through 
the agency of the intermediate pinion. The arran t 
for transmitting the motion from one number wheel to the 
other is ye on somewhat difficult one to describe clearly, 
but we trust that we have rendered it plain to our readers ; 
and in any case we must say that the arrangement is in 
| itself of the simplest character possible, and it appears to us 





METROPOLITAN RAILWAY ROLLING 
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the engines we consider that little or no fault can just! 
be found. They are in all respects thoroughly w 
adapted to the exceptional work they have to perform; 
their construction is such that their working expenses 
are very moderate ; and, as we shall show resently, 
their weight is in no way excessive when a 
cumstances of the case are taken into consideration. 
The eight FT Yep pe is Semanal eee. 
eir weight (16 tons is no too great 
even when the excellent pie abs ty afford is 
taken into consideration; but in speaking of this weight 
it must be remembered that it was incurred under ex- 
ceptionable circumstances. Before the Metropolitan line 
was opened there were many who affirmed—and appa- 
rently with a certain amount of reason—that it would 
never be a success. It was asserted that the public 
would never “ take” to an und line ; that they 
ight of day; that i would be found impossible to keep 
ight o ; that it wou ‘ound i thle to kee 
the Meare § properly ventilated, and that, in fact, the 
whole affair was a mistake. How, as a matter of fact, 
the public Aave “taken” to the line and used it 
as no line was ever used before is well known; but it 
isnot known, and never can be known, to how great an 
extent this has been due to the excellence of the ac- 
commodation which Mr. Fowler’s judgment led bim 
to provide. In station appointments and 
accommodation generally the Metropolitan line set an 
example to the whole of the railways in the kingdom ; 
and the example has, we are sled say, been ap- 
arog and eager | the time that os — 
politan line was 0 the carr: employ 
all our leading a soe compani ~~ acteonsitin 
or local traffic were practically identical with those 
used on trains running long distances. Yet in the 
former case, where people are continually entering and 


leavi e carriages, t is a greater necessity for 
posting t and between the seats, and Mr. 
Fowler, therefore, had constructed for the Metro. 


politan line —where the stoppages occurred at ex- 
ceedingly short intervals—carriages with far ter 
head-room, and, indeed, more spacious generally than 
any running at that date. It was on the Metropolitan 
Railway, also, that the public were first indulged with 
the luxury of a well-lighted carriages; and 





| to be absolutely impossible that it should get out of order. 
The number wheel carrying the “tens” of course makes 
one revolution for every ten of the “unit” wheel, and 
80 on. 

We must now describe the arrangement for enabling one 
| of these counters to be worked by a reciprocating motion, | 
and for this p we must refer to Figs. 6,7, and 8. Ac- | 
| cording to this plan the reciprocating motion is imparted to | 
| a slide which is represented separately in Fig. 7, and which | 
| has a slot and recess formed in it of the shapes there shown. 
| Through the slot in the slide just mentioned, there passes a | 
stud fixed to a bracket on the base-plate, this stud carrying 
| a six-toothed pinion, ¢, Fig. 6. The pinion, é, is of similar | 
| form to the eight-toothed. pinions, g, already deseribed—one | 
| half of the teeth being broader on the face than the other | 
| half—and, being acted upon by the projections, h, of the recess | 
| in the slide, it serves to transmit & motion from the slide | 
| to the first number wheel. The recess in the slide is of such | 
| form that its upper and lower sides lock the pinion, i, except | 

just at the moment when it is being by the jec- | 
| tions, A, and there is thus no chance of “ ‘ripping ” or | 
| ping back. Indeed the arrangement is one which is capable | 
| of being worked at very high speeds without any chance of 
| failure. -As far as the method of communicating the motion 
| from one number wheel to another is concerned, the counter 

worked by a reciprocating motion is the same as that which 
we first described. 

To set these counters to zero, all that is necessary is to 
remove the cover and shift the number wheels successively 
to the left, clear of their respective pinions, when they can be 
seenetl fhedly ots thik aucke cml sual t 
| we consider that Mr. Taylor has produced a very ingenious 
| and thoroughly reliable counter. 





ily adjusted. yom i 


it was in fact on this line that the problem of lighti 
railway carriages by gas was first successfully work 
out on anything like an extensive scale. Of course 
the extra accommodation and the addition of the ,as- 
holders, &c., all involved additional weight in the 
rolling stock ; and it is, we think, not to be wondered 
at that in first designing carriages involving many 
novel points of construction, this additional weight 
should have been allowed to become somewhat greater 
than it need have been. 

Leaving generalities however, let us state brief 
the accusations against Mr. Fowler’s rolling stoe 
contained in the article to which we have referred. 
As regards the engines, it is affirmed that the driving 
wheels (the diameter of which is wrongly stated as 
5 ft. Gin. instead of 5 ft. 9 in.) are inexeusably large, 
and that these large wheels to the adoption, as a 
necessity, of large cylinders; our contemporary 
adding: “We need not stop ca how great an 
augmentation of weight this entailed.” Further, it 
is stated that, “1t was next assumed that the curves 
would be bad to get round with u six-wheeled engine, 
therefore a bogie was introduced principally 
the engine was made too to begin with. This 
further increased the weight, and so, finally, Mr. Fowler 

roduced the now well-known narrow standard 


etropolitan w 
in all probability at ‘least’ 45 This mon- 








2 ENGINEERING. 





strous machine is employed to haul trains eonsisting aes 
of five not less monstrous carriages. . . . The! art 
driving wheels are much too the machine too| he would 
long, and, above and beyond all, the enormous gee 
of the mac constitutes a grievous defect.” Our | sic 
contemporary then goes on to say that although it has/| wif 
rently brought grave aceusatious against Mr. 
owler, yet that these sceusations have been made 
much more forcibly by “no fewer than three of the 
largest and most powerful railway companies in the 
kingdom,” these being stated to be - Great Northern | : 
the Midland, and the Great Western companies. | is t our 
Moreover, a detailed comparison is made tetecen the | pinta ' owitig Table, civing- fhe 
Metropolitap, and Great Western rolling stock ; but | wheel- , &e., of engines @mployed in working | 
this comparison we shall leave for the present, and | metropolitan ffaffic, will show : 
shall in the first place consider the statements con- | Length 
— the Metropolitan engines, which we have re-| v.44 of line to of rigid 
printed above. } i which engines Arrangement ado 
To begin with, then, let us consider the assertion- belong. for giving flexibility. 
urged #0 strongly by our contemporary—that the | North London W. Adams's bogie! 
wheels of Mr. Fowler’s engines are “ much too large.”| » ; 
Now of éourse we cannot say precisely what particular | Great Northern 
dimension “ much” may denote, but judging from the | g.u+h-Restébn 
praise bestowed (and much of it most deservedly) on | Metropolitan f 
the new Great Western engines, we are inclined to | ; 
believe that, in this particular instance, the term stands} The new metropolitan” @igines of the Great 
for 9 in., the driving wheels of the new Great Western | Western Company and those of the Midiand Company 
have certainly rigid wheel bases, the former being 


engines being 5 ft., and those of the Metropolitan a‘ form 
engines 5 ft. 9 in. in diameter. It would be foreign to | 15 ft. 3 in., and the latter no legs than 16 ft. Gin. ; but 
tlie purpose of the present article to enter into all the | we have yet to learn how the flange wear of the tyres 


arguments that have been advanced forand against large of these locomotives will compare with that of the 


driving wheels, and we shall therefore merely refer to the | bogie engines used by other companies; while we 
two principal ones, these being, first, that the larger the | must remember that increased flange wéar means also 
driving wheuls the less will of course be the number | increased wear and tear of the permagent way. As 
of revolutions made in running a given distance, and | for the increased weight due to the adgption of the 
the greater, therefore, will be the durability of the | four-wheeled Bissell bogie on the Metropolitan engines, 
tyres and of the wearing surfaces of the “ motion”? | 't probably amounts, we believe, to abou Stous 2 cwt. ; 
yenerally ; and, secondly, on the other hand, that the | but in return for this there is obtained hot only the 
Sian r the driving wheels the greater will be their decreased wear of flanges and rails, bat also increased 
weight, and the greater also will be the size and | safety. Amdherewe mayremark that the statement 


them with a bogie. If the writer of the 
in question had ever designed a locomotive 
robably never have made so silly an 
he fact that Mr. Fowler con- 
a with bh——that a i 
e tst suited 
¢ the Metropolitan, 
‘engi the restilt 
eee rendered 
In this 
sL-base, Mr. Fowler 

> on most of 





Total 
wheel- 
base. 
20 
19 
20 
20 


W. B. Adams's tedial 
axle-bo aes. 


W. Adams's bogie. 


dissel! bogie. 
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ves; am the 
meaiitime we shall merely remark that. the correct 
ight in working order is 42 tous $ewt.—not “at 
least #5 tons,” as stated by Our Contemporary’: ‘while 
the Weight resting on the coupled w is 80 tons. 
These weights are practically the same as thoge of the 
standard engines used by Mr. William Adams on the 
North London line, while the Midiand “ metropolitan” 
locomotives, which are stated by our contemporay to 
be * 4 médifitation 6f Mr. Fowler's design, the engines 
ne pn) much however,” are, in reality, engines 
with a figid whee! of 16ft. 6 im, having 164 in. 
eyli 22 im: pH ft/ Din. wheels, 
: ik working”Ordér, 43 tons.4 ewt., of 
1 ps Be mg 


f our 


over 

We shall now eonsi 
contempotaty between the st 0- 
motives and those recently placed on the line by the 
Great Western Peneuny t working their metropo- 
litan traffic; and in the first plaée it may be as well 
that we should give a few particulars of the latter 
engines, and the work done by them. ‘The new Great 
Western locomotives, then, have inside cylinders 16 in. 
in diameter, with 24 in. stroke, and they are carried on 
six wheels, the driving and trailing wheels, which are 
5 ft: im diameter, being coupled, and there being a 
single pair of leading wheels in front. The wheel base 
is 15 fteBin., and their weight in working order is a 
little over 33 tons, of which about 23 tons rést on the 
coupled wheels. And here, before proceeding farther, 
we may remark that in carrying out our ¢Omparison 
between the Metropolitan and Great Western engines 
we are very far from wishing to find fault with the 
latter. They are of thoroughly good ‘anderemairkably 
neat design, and we believe them to’ be well adapted 


weight of the cylinders, pistons, and their connexions, 
requisite for giving a certain tractive power. Our con- 


made by our contemporury that on the Metropolitan 
Railway “the bad curfés gfé few iu nu , and at 
the worst.can de no gieat harm, because the speed at 


for the work whieh they lave fo perforth ;“but this 
work is not whi 


the same. as thai which is required of the 
i i ibis jn ing to note this 
faet that our ry has so greatly erred. The 
prewula?’’ Téad drawn by the Great Western engines 
‘over the Metropolitan line between Bishop’s-road and 
Moorgate-street, consists usually of six or sometimes 
seven Carriages, two of these carriages carrying each 
40 passengers, incluging the. guard and brakesman, 
and the remaining carriages accommodating each 
32 passengers. The six-carridge trains have thus seat 
room for 202, and the seven-carriage trains for 240 
passengers. Regarding the weight of these carriages 
we have no precise information; but they are of light 
construction,’ and we showld think that they pro- 
bably weigh about 6} tons each, or about 0.2 ton per 


temporary, whose remarks we are criticising, has stated se & 
that the “much” too large wheels and cylinders of | which they are traversed, as at King’s-¢hose, for 
Mr. Fowler’s engines have led to a “ great augmenta- | example, is low,” is far from expressing the state, ob. 
tion of weight,” but it bas deemed it unnecessary to | affairs correetly. All whdliave ridden over the Metros; 

oh ah’e e well know; er sould 


explain. how this “ great augmentation” is caused. As| politan 4 


a fact, the two pairs of coupled wheels of the Metro-| know, that the line’ is esSeiltiall y one with frequent 


politan engines, if decreased from 5 ft. 9 in. to 5 ft. in| curves; and, although none of these may be considered 
diameter, would be reduced in weight but about | exceptionably sharp, according to the light in which 
13 ewt.; whilé the corresponding reduction which | such mattersare now viewed, yet numbers of them are 
might at the same time be made in the size of the | of but 10 chains radius, and are traversed at speeds 
oylinders (the tractive power of the engine being main- | of over 25 miles per hour. —* aaa 

tained the same us at present) would amount to about| We now come to the third principal objection made 
I} ewt., making the “ great” total of 14} ewt. as the | by our contemporary to Mr. Fowler’s engines, namely, 
saving under these two heads. Of course with the |to their alleged “enormous weight,” which it said 
smaller cylinders some reduction might be made in the | exercises a most destructive action on the permanent ) 
weight of the pistons, piston rods, connecting and|way. Says our contemporary ; “There is no denying | passenger carried. Of the total distance run by the 
coupling rods, &c.; but this would not amount tothe fact that the standard engines play havoe even | Great Western engines, about five-ninths is runon the 
ttiveh if the bearing surfaces were maintained of such | with the permanent way of the Metropolitan Rail-| Metrepolitan line, and the remainder on the Great 
dimensions as to give the same durability as is ob-| way, smashing off the tables of steel rails, and grind-| Western line, where no condensation of the exhaust 
tained with the larger wheels. The question then arises ing out the best Bessemer track, perhaps in the world, steam is required. This fact should be taken into 
whether these little savings in weight would compensate | as though it were made of iron.” Now, notwith- | coysidetation in comparing the Great Western and 
for the more rapid wear of tyres, &c., due to the re- | standing the assertions of our contemporary we most | Metropolitan locomotives. . The usual load drawn by 
duced size of driving wheel; and the only way in | emphatically deny that the steel rails on the Metro- | the latter engines, we should state, consists of a train 
j |politan railway are being crushed or having their | of five carriages, accommodating 352) passengers; this 
'tables smashed off by the loads imposed upon them. | train being made up as follows. One Ist class, holding 





oe 


Which we can answer this question is by referring to 


the proportions which the locomotive practice of the 
Jast few years has shown to be. best suited for engines 
working traffic gimilar to that on the Metropolitan 
Railway. In the first place we find that Mr. W iljiam 
Adams, of the North Lendon bine (an engineer who 
has probably had more experience in working what 
may be called ‘‘omnibus” traffic than any locomotive 
superintendent in the kingdom), although he has 
lately built some engines with 5ft. 3in. coupled 
whieels, has for many years past employed, as his 
standard locomotives, engines having coupled wheels 
and cylinders of precisely the same dimensions as Mr. 
Fowler’s; while the Great Northern, the Great 
Eastern, the London, Chatham, and Dover, and the 
South-Eastern lines are employing locomotives with 
6 ft. Gin. coupled wheels for their local traffic. A 
reference to the best practice therefore shows that as 
regards the size of their driving wheels there is nothing 
unusual in the Metropolitan engines, and that there is 
no foundation for the assertion o! our contemporary that 
these engities have wheels “* much’ too large ;” while, 
moreuver, the Midland Company (who are expressly 
cited by our contemporary in support of its arguments) 
are running their “ metropohtan ” trains with engines 
having driving wheels no less than 6ft. 2in. in 
diameter. 

Next, it is stated in our contemporary, that the 
Metropolitan engines were made too Jong, and that 
it was then endeavoured to compensate for this by 


| We lately walked over a considerable length of the | 48 passengers; one composite, catrying 24° Ist Class 


line and found no signs whatever of anything but fair 

and even wear taking place, except at stations where 

a certain amount of lamination of thé rails is caused 

by the action of the brakes and by the occasional slip- 

| ping @€ the engines when starting. ‘There are now in 
the Metropolitan line, between King’s-cross and Far- 
ringdon-strect, Bessemer steel rails which were laid 
down in April and May, 1866, and which have conse- 
quently been on the road upwards of three years. 

uring that time they have been traversed by the 
following numbers of trains : 

161,000 
89,000 
10,000 
17,000 


Metropolitan 
Great Western “bo att 
London, Chatham, and Dover ... 
Great Northern ... 
227,000 
Bven this vast number does not include empty 


the time we have mentioned would probably amount 


to not less than 15,000 or 20,000. 
show nothing but an exceedingly slight and perfectly 


“ smashing” due to excessive loads. 





lamination, aud itis curious on passing the 


engines passing to and from sheds, and which durmg 


Notwithstanding 
that they have carried this enormous traffic, the rails 


uniform wear, and there are no signs whatever of 
At the stations 
the skidded carriage wheels do undoubtedly produce 

logue—ot 


land 40 2nd class passengers ; one 2nd class, holding 
| 80 passengers; and two 3rd class, accommodating 
| together 160 people. The'carriages weigh 16 tons 
jeach, their weight being thus 0.312 ton per’ passenger 
jfor the Ist class; 0.25 ton per passenger for the 
|composites; and 0.2 ton per passenger for the 3rd 
class. 

Arguing on these premises, our contemporary says : 
* We have, then, the Great Western Company doing 
the same work that the Metropolitan are doing, with 
a dead weight less by at least twenty-five fons per 
train, if we assume ten of the Great Western car- 
riages, to carry Only as many as five of the Metropolitan 
earriages.” Now, as a fact, the ten Great Western 
carriages could not carry so many passengers as the 
five carriages forming the usual Metropolitan train, 
while the. saving of weight would, we firmly believe, 
be ‘under twenty-five tons rather than over it. The 
assertion that the Great Western Company are doing 
the same work as the Metropolitan’ Company with 
lighter engines and much Jess dead weight we must 
decidedly deny. The maximum train worked by the 
Great Western Company over the Metropolitan line 
consists, as we have said, of seven carriages, and 
taking this’ as the standard of comparison with ‘the 
Metropolitan aoe train, we fidd the relative 
dead weights to-be as follows : 
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Weight of engine .. «. 4 

ee. am ee 
Total ee and train, about 122 4, 
Number of passengers carried 352 
Weight of engine per passenger 0.119 ton 

” » and train per 
Secs taht aight of tes anatin per ont 

e thus see Ww 
senger drawn is actually less in the case of the Metzo- 
politan than in the Great Western trains, while the 
total dead weight per passenger is nearly the same in 
the two cases. It may be said, and no doubt truly, 
that the Great Western engines are waevebel: 
but the same is equally true of the Metropolitan loco- 
motives; and, in fact, the latter have been designed for 
working not merely the present traffic, but the traffic 
which it is expected will be obtained when the whole 
line is completed. In fact, the short stations on the 
line are now being lengthened, to allow of longer 
trains being worked. Moreover, in comparing the per- 
formance of the two sets of engines, it must borne 
in mind that while the Great Western trains traverse 
but 4} miles of underground line the Metropolitan 
trains are worked from Moorgate-street to West- 
minster, a distance of 94 miles, and the Metropolitan 
engines thus require and carry 1000 gallons of water 
for condensing purposes against 750 gallons carried by 
the Great Western engines. The maximum gradient 
also on that portion of the line traversed by the Great 
Western trains is 1 in 100, whereas between Praed- 
street and Westminster there are several gradients of 
lin 70. Thus, the work done by the Metropolitan is 
much heavier than that performed by the Great Western 
locomotives. 


Taking ail things into consideration, we cannot con- 
sider that the Metropolitan engines are too heavy for 
the duty demanded of them. They are certainly 9 tons 


(not 12 tons, as stated by our contemporary) heavier 
than the Great Western engines, but they have the 
advantage of a greater firegrate area, a greater firebox 
heating surface, a greater water capacity in the boiler 
(an important matter for engines working underground 
traffic) a greater adhesion weight, a greater, tank 
capacity, and last, but not least, they have a flexible 
wheel base, and are fitted with a compensating 
beam between the coupled wheels. As regards 
tractive power, the two sets of engines are prac- 
tically identical, the tractive force exerted for each 
pound of effective pressure per square inch on the 
pistons being 100.5 Ib. in the case of the Metropolitan, 
and 102.41b. in that of the Great Western coor 
tives. They would thus possess, as far as cylinder 
power is concerned, equal capabilities for starting a 
train; but on an underground line, where the exhaust 
cannot be discharged into the chimney, the additional 
firebox capacity and water space in the boiler would 
give the Metropalitaz engines an undoubted advan- 
tage for maintaining speed, 

Our article has already extended to a greater length 
than we intended, but we cannot conclude it without 
directing attention to a most extraordinary conclusion 
arrived at by our contemporary with regard to the 
facts we have been samtieainis It says: “If Mr. 
Fowler’s method of working Metropolitan traffic can 
be made to pay—and it is—then much more should 
the Great Western system pay. In the case of the 
engines alone, the cost of transmitting each ton of dead 
weight from place to place cannot be much less than 2d. 
per ton per mile. Taking the very moderate estimate 
of 20,000 miles as the distance run each year by each 
engine, we have a saving of 12 tons less in the Great 
Western engines, as compared with the standard 
Metropolitan engines, of 166/. per engine per annum, 
or for the Metropolitan Railway Company, with 36 
engines, a saving of, in round numbers, 6000/. per 
annum”! ‘The italics are our own, and we fancy 
that the passage we have italicised will astonish 
most railway men. As a fact, the locomotive 
and carriages expenses on the Metropolitan line 
average about 13d. per train per mile, and taking 
the mean gross weight of the trains as low as 130 
tons, we find the mean cost of py ton 
per mile to be but 0.1d instead of 2d. as stated by our 
contemporary. Extraordinary, however, as is our con- 
temporary’s statement that the cost of transport is not 
less than 2d. per ton per mile, the arithmetic by which 
this cost is made to show a saving of 166/. per engine 
per annum is still more extraordinary. According to 
ordinary methods of calculation 12 tons carried 20,000 
miles at 2d. per ton per mile would give 2000/. not 
166/.! The real difference of weight of the engines, 
however, is 9 tons not 12 tons, and at 0.1d. per ton per 
mile this gives for 20,000 miles per annum, 75/. per 
engine per annum, or 2700/. for the 36 engines, a sum 
which we think would be dardly compensated for by 
the decreased efficiency. 
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the alternate blocks being 6 in. deeper than the 
blocks would be moulded in boxes, and the surfaces would be 


packed with rough dressed stone Pitching, and pressed to 
i hen laid in the | i 


a true surface into the unset concrete. 

formation the blocks would be set in Portland cement. The 
new esplanade behind the parapet would slope downwards 
towards the road, and be supported against the roadway by 
a low curb wall. 

Fig. 3, sent by “ Nil Sine Labore,” is a wall similar in 
section to one already in existence at the east end of the 
town, and built by Mr. Vignoles. It is a concrete wall set in 
lime, 3 ft. 6 in. thick at base, and 2 ft. at the top, faced with 
6 in. of concrete set in Portland cement, the foundations to 
be carried 3 ft. into the blue clay; a coping stone completes 
the top of the wall, which is flush with the asphalte-covered 
esplanade. 

Fig. 4is a second and better design bearing the same motto, 
and shows a curved concrete wall,the toe of which is of concrete 
set in cement 3 ft. deep by 3 ft. wide; from this to about 
midway of the wall the conerete is protected by random 
pitching, and above with stone flatteners, the upper being 
finished up to the coping by a dwarf brick wall. hind the 
concrete the backing is made good with blue clay and gravel. 

Figs. 5 and 6 show a proposed modification of the existing 
wall (Figs. 7 and 8). » angle of the slope would be altered 
to about 30°, and the parapet wall, 3 ft. high, would beset 
3 ft. back from the top of the slope, the toe of this defence 
would be protected by 3in. sheet piling, and the structure 
would consist of a formation of concrete 2 ft. 6in. thick, 
covered with rough pitching. 

Fig. 9 (motto, “ Canute”) is a curved, battered wall of 
concrete faced with brickwork laid in old English bond, and 
set in Portland cement; counterforts 2 ft. wide, and placed 
20 ft. apart, strengthen the structure, and the esplanade, 16 ft. 
wide, is retained on its inner side by a dwarf wall. Seaward, 
and 64 ft. from the face of the wall, at its maximum distance, 
is a breakwater, in two lengths, the first extending from the 
west end of the wall. 

Fig. 10 (motto “ Canute defying the waves”) shows a con- 
crete wall with curved top and toe to slope, the bulwark 
wall being faced with 9 in. stone pitching set in bituminous 
cement, or else with 4 in. bituminous concrete. The toe of 
the wall is protected by a line of 24 in. beech sheet piling, 
driven with a batter of 1 in 6, and connected by 7 in. by 
2}in. beech walings. The upper part of the wall is faced 
with hard Staffordshire blue bricks set in bituminous cement, 
and a tar pavement is provided for . 

Fig. 11 shows a design for a wall with a face batter of 1 in 
6, this wall being 7 ft. 2 in. thick at the bottom, and 2 ft.3 in. 
at top. The face of the wall is composed of cement con- 
crete, composed of four parts of clean beach pare. three 
parts of clean sharp sand, and one part of Port. cement, 
and the backing cf ordinary concrete. The cement concrete 
is disposed so as to form pockets, as shown in the plan. Pro- 
vision is made for a promenade 20 ft., and a roadway averag- 


ing 25 ft. wide. 
Fig. 12 —= * Worthing”) shows age 2 aanee 
j e sch includes 


for a new frontage to the I 
nine new main groynes and eight other groynes, together 
with a lower pile apron to the beach. All timber to be 
Swedish fir. 

Fig. 13 (motto “ Boaz”) shows a concrete wall stepped at 
the back and faced with Plymouth rock laid in eement. The 
figure fully explains the section of roadway, &c., proposed. 

Figs. 14 and 15 show two plans sent in by “ Experience,” 
the first being intended for exposed parts of the wall, aiid the 
second to be used at other parts where the existing wall 
could be utilised by removing the present facing. The 
eurved face, with stone pitching, is adopted in both instances, 
the toe of the wall shown in Fig. 14 abutting on packed 
gravel. Behind the curved face of Fig. 14 is a vertical wall 
of concrete, 5ft. thick at the base and 15ft. high The 
promenade shown is 19 ft. wide. According to the plan 
shown in Fig. 15,a promenade 16ft. 6in. is , thi 
promenade being protected by a parapet 3 ft. high on the sea 
side. 

Fig. 16 (motto, “ Nec timet iratum Mare”) shows a wall 
with a curved batter on the face, the upper part, which over- 
hangs slightly, forming a parapet 3 ft. high. Two methods 
of forming this wall are proposed. Aceording to one it is 
made of Portland cement concrete faced with good flat 
bedded limestone from quarries on the Devonshire coast. 
The stone to be used is dat bedded rubble pick dressed on 
face and set on end ; and the upper courses are to be joggied 
together or dowelled with oval pebbles, let into the adjacent 
stones. According to the second plan, the wall is to be 
formed of cement concrete, protected by a layer 1 in. thiek, 
formed of equal parts of Portland cement and sand. The 
foundations are carried down 3 ft. into the blue clay. 

According to the plan shown by Figs. 17 and 15, the pre- 
sent conerete wall is retained for some portions of the work 








(see Fig. 17), and at other points the defence is formed by a 
wall with a slope of 2 to 1, this wall consisting of a facing of 
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The back of the wall is formed into steps, as shown. 
i by stone pitching. Fig. 26 shows a 
Portland cement conerete faced with rock, the 
face of this wall having apparently been copied from an 
moulding. 

Upon the receipt of the various competitive 
principal of which we have described above, the 
appointed Mr. J. W, Grover to examine all the desi 
to report upon their efficiency and ey to 

i the ium 
ying the 


tion. Mr. Grover recommended the award 
to the design bearing as its motto, “ Canute 
waves,” as the simplest, most effective, and best worked out 
lan submitted. None of them, however, he considered ful- 
Hed all the requi ts for the defence, and he recom 
mended to the ¢ the adopti a 
what similar to that constructed at Morecombe Bay, a simple 
pitched slope of the local rock 16 in. thick, and laid on about 
6in. of broken stone, upon 3in. of fine gravel, the whole 
resting on a formation of well eqpse clay, 18 in. thick, 
stones forming the pitching to be rough dressed on two sides 
to a slight taper, and the top left as uneven as ible to 
retain the shingle. When laid these blocks would be keyed 
with thin stone flakes, the slope to be laid at an inclination 
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of not less than 3to1. In such places where the encroach- 
ment of the sea rendered it impossible to obtain so flat a 
slope, Mr. Grover recommended that the defence should be 


arranged with a system of stepping, the slope in its wid 
being divided at intervals by a row of sheeting pili 
itching between each angi og rising in ~ of 12in. 
from the toe of the slope to ¢ esplanade w on Sy 
this means can be reduced to a minimum, or dispensed wii 
altogether. Tals eemengunent bet Co oleate Saree 
greater obstruction by means of the numerous risers to ad- 
vancing waves, and the stone pitching being confined be- 
tween the piles does not require so great a care in setting; 
the shingle, moreover, is kept well to the toe of the slope, 
and le a useful auxiliary to the defence. With regard 
to the existing groynes, many of which are in 0 gt ruin- 
ous state, Mr. Grover recommends that several them be 
removed and that others be e > 

It is worth noting that none of the 
sg Tages — a the design 
Mr. Grover, althoug’ suggests nothing new. 

ale eomothes ts be menstel et Be Sent Dee heme 
not acted upon —— i give mn 
chea: a te oe alas; bis oo balers tak Gap-apene 
templating a new wall somewhat similar to the one it will 
have to renew. 


Sotway Juxction Rattway.—On Saturday last this new 
line of railway was subjected to a final and testing inspection, 
previous to inspection by the Board of Trade. 

Tue Pereruzad asp lacEnsusy Canie.—The submarine 
cable between Peterhead, in Scotland, and in Nor- 
way, alread mentioned in this journal, has 
laid by Mr. W. T. Henley, of North Woolwich, and forms one 
of the links of the Great Northern Telegraph Company, the 

us of which we have noticed in another column. The 
h of cable laid is 265 nautical miles, and the operation 
of depositing it was completed on Wednesday last. 

Mititany TeLeorarus.—On Friday last, some field-tele- 
graph wagons were started from Chatham for Aldershot 

p- 








accom the troops in their field movements, and that 
they mill be under the superintendence r 

Royal Engineers, for some years connected 
graph office at Aldershot, who has reeently undergone 
a course of instruction in field-signalling and tolographty at 
Chatham. 


Exurpirion at Corpowa.—The last advices from Buenos 


Ayres bring the official notices with to the national 
exhibition to be beld in the city of Cordcba in the A tine 
Republic next year, to which t manufacturers of ail classes 


of mpl ts and machines adapted to agriculture, minin 
oe akg he. are iavited to forwand thelr’ works The ful 
ing of the railway from Rosario to Cordoba, a distance 
or 240 miles, a wg y+ ek, Al. 
Brassey, Wyt ve pre- 
Yeoh for the trans- 


iously effected #6 as to afford every t 
mien of gods The offices of the Commission 
of the Exhibition is in Buenos Ayres, Calle cru, No. 141, 


directed any communication. should further 
uired, as also to the various consuls of the 
in Great Britain and 


to whom may be 
information 
Argentine Repu 
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COMPETITIVE PLANS FOR SEA WALL AT BOGNOR. 
(For Description, see Page 3.) 
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THE CHANNEL TUNNEL. 
following is the report of the Commission appointed 
a ints ihe posjon for a Oubmarine Rallwey between 
and France submitted to the French Emperor in 


After the Universal Exhibition 
in France and 
, dated 24rd June, 1568, 
the Sovereign in favour of a 
between er and Calais. ! 
out under the auspices of a com- 
wkshaw, Brunlees, and W. Low, 
i by M. Thomé de Gamond, who 
been persevering!y oceupied with a plan 
and British railwa - magma Ss ‘ 
of the admits of the establishment 
of the Birt of Dover, of a system of two 
for extraction and the other for ventilation, to be 
suffcient distance below the sea, to reach the bed 
ogists under the name of the grey chalk. 
shafts two parallel te would be 
driven under the Straits, each having a section of about nine 
square métres, intended afterwards to be included in the 
complete tunnel. The total length of each driftway would 
be 36,400 médtres (22 miles). 
If the preparatory work were successfully carried out, the 
27 
to 28 kilométres (between 17 and 18 miles,) into a single 
horizontal tannel, which would be connected on both sides 
with the failways on the surface by underground ways or 
inclines having a gradient of 1.66 per cent., and the parts of 
the driftways situated at the ends of the tunnels would be 
lined with masonry to serve tly as drainage 
galleries for leading to the shafts the draimage of the central 
tunnel. 


estimate at fifty millions of francs (two 
i the expense of driving the preliminary 
to prove the possibility of executing the 
; and the committee ask the French Government to 
undertake to guarantee interest at 5 per cent. on half this 
sum for fifty years, conditionally on the approbation of the 
works by a controlling commission, leaving to the Govern- 
ment entire liberty of action in case it‘Yay think it ought 
not to continue the en ise after it shall have been com- 
menced. A like demand wil! be addressed to the English 
Government. 
All the difficulties rnised in the examination of the project 
of the Submarine Tunnel may be grouped under three funda- 
heada. 


1) De the data which we possess regarding the nature of 
the strata which compose the bottom of the Straits of Dover, 
permit us to hope that a tunnel can be driven through them 
without tering an insur table influx of water ? 

2. The possibility of driving the tunnel being admitted, 
do the difficulties to which the exceptional length 
of this work would give rise, appear to exceed those difii- 

ties over which the art of the engineer has often 


The 
millions 
driftways 





=e ? 

8. Are the advantages which might attend the opening of 
this new way, both as regards the development of the traffic 
and its economical and political interests, sufficient to justify 
the sacrifices which its construction would demand ? 

These are the different points of view from which the 
commission has regarded the subject. 

I. 

Upon the first point the commission has had recourse to 
the light thrown on the question by geology. 

They found that the chalky mass of Cape Blancnez is 
reproduced with the same characteristics on the other side 
of the Channel, between Folkestone and Dover. Upon the 
two sides of the Straits, this mass dips regularly towards 
the north-east, resulting in an uprising which has brought 
oa the most ancient beds in the Seulsnanis and in the 


The lower part of the chalk bed consists of grey and mar! 
chalk, having a mean thickness of 55 to 65 yards, whic 
crops up at Cape Blancnez and near Folkestone, and which 
1s Calais at about 273 yards below the level of the 
sea. In this situation, its composition is uninterrupted, 
free from fissares, and ing on t of the marly 
beds which are interealated with it, a degree of plasticity 
which the engineers expect would be maintained. They 
propose also to profit by the dip of the bed to reach it at 
about 87 beneath the bed of the sea, so as to keep 
bet ween sea and the arch of the tunnel a mass sufficient 
to leave no fear of subsidence. The grey chalk appears to 
lie very regularly, and its thickness gives a certain latitude 
for the maintenance of the tunnel in the same direction, 
even when the level of the bed may be subject to some 
undulations. 

This plan therefore seems far preferable to that which 
consists of driving a tunnel in the Jurassic beds off Cape 
Griznez, to come out in the cretaceous strata in the fas 
bourhood of Folkestone. 
necessary to cross, under the sea, the lower green sand, 
which presents throughout the thickness of more than 110 
yards a succession of sandy and water bearing strata. 

, Besides, the nature of grey chalk, which is soft, without 
fiint, and presenting no shifting or sliding beds, affords 
reason to hope that driving there would be particularly easy. 
Indeed the study of the borings for artesian wells which 
have been made through it, leads to the belief that it is 
sufficiently impermeable not to absorb, at its outcrop under 
the sea, too great a quantity of water. 

lé ié, however, proper to inquire whether the continuity 
of the grey chalk may not have been interrupted under the 
Straits by some great fracture in relation with the opening 
of the Straits of Dover, a fracture which should have been 
ital oy nature to give 
n respect geology can 
observations that have been 





In fact, in this case, it would be 


easy water. I 
furnish only inductions; but all 





collected agree in leading to the conclusion that the ex- 
istadeo of cach © Snatase bs veny Sapeieiios Seen Oe 
borings made under the auspices of the committee have 
nearly every reached the chalk under a very thin 
ou jal bed of gravel. So that, while recognising that 
if such an event occurred, it would render the execution of 
the tunnel very difficult and perhaps impossible ; there is, 
however, to hope that no grave mi 


ion, which 
would lead to the influx of an insurmountable —_ of 
water, would happen to hinder the work of 


iving the 
drift-ways. 
u. 

If we set aside this contingency, there remain to be ex- 

ined the conditi ae le ee ees See 

e, removal of spoil, and the carrying in of workmen 
mtd m9 could be conducted during the tions. 

Ventilation would be secured by driving 
two parallel driftways from each coast with a double system 
of shafte. 

The extraction of the spoil, taking the workmen in and 
out, and carrying the materials to the face of the workings, 
will no doubt present difficulties which will increase with the 
length of the works executed, and which must be compen- 
sated by an increase in the price of the work ; but this service 
will ve facilitated by the existence of two driftways, and the 
application of mechanical means which they will permit. 

Apart from the risk of failure resulting from an influx of 
water, the execution of the preparatory works as set forth in 
the project of the committee, do not appear to be liable to 
greater difficulties than those which are ordinarily encoun- 
tered in undergroumd works; and such difficulties as will 
inevitably arise from the peculiar nature of the work can 
have no other effeet than to increase the expense and to delay 
the working of the tunnel. 

As to the permanent work, it is evident that it will present 
no special difficulty ; but, on the contrary, it will be bene- 
fited by the experiments of the trial work. The completion 
of the tunnel will give birth to questions, certainly very im- 
portant, on its ventilation and manner of working; but it 
would be rash to lay down anything in this respect, and 
much experience may be ex to be gained during the 
preparatory works. 

It. 


The study of the the third question is very complex. © To 
resolve it we must first estimate with as much nicety as 
possible the probable cost of the tunnel, then compute the 
increase of traffic; finally, we must join to these considera- 
tions an examination of the ical and political 
which may incline the balance in favour of tbe qa 

It is difficult to give an opinion on the probable expense of 
the permanent tunnel. The investigations already made are 
me too incomplete to serve as the basis of any precise 
computation, and in this respect the execution of the = 
ratory driftways could alone furnish certain data. alr 
these circumstances the commission abstain from indicating 
any sum, though they think it would be prudent to consider 
as 4 minimum estimate that which fixes at 10,000,000/. the 
total expense of the work. 

Still greater uncertainty rests upon the future income from 
the working of the new route, and it seems altogether impos- 
sible to say in what manner it will increase the traffic be- 
tween France and England. This traffic is at present very 
considerable ; it includes more than a fourth of the commerce 
of France with the whole world. At the same time we may 
hope that this bond, by putting an end to the ennui, the 
fatigue, and the accidental delay inseparable from crossing 
the sea, would considerably increase the number of travellers 
across the Straits; and in that it would lead passengers 
intending to go to England to come by way of the North of 
France, from Italy, Switzerland, Germany, Belgium, and 
even Holland. This passage of travellers would contribute 
to the prosperity of the country by increasing the produce of 
indirect taxation. 

Nevertheless, whatever confidence these views may inspire, 
it is difficult enough to suppose that during the first years at 
least the new line, having to struggle against the opposition 
of the navigation, would produce, even with a high tariff of 
charges, a sufficient return on the capital sunk in making it. 
To attain this result it must produce much more than the 
best paying sections of the present railways. Considerations 
of another kind therefore must be brought in, such as the 
advantage of strengthening the bonds which unite us to an 
industrious, conservative, and wise yple, whose alliance 
with France constitutes a valuable p for the peace of the 
world. 

Even these considerations may be differently appreciated, 
especially when it is a question of binding the finances of 
the State by an annual entry in the budget for fifty years of 
a sum which may reach 50,000/, 

For this reason the Commission, unanimous up to this 
point in its conclusions, is divided on the question of the co- 
operation asked from the French Government. 

Three members, among whom was the President, thought 
that there was nothing extraordinary in asking the State to 
undertake the expenses necessary to place the possibility of 
such an uridertaking in a condition of certainty. It seemed 
to them that if success were possible, it would be demon- 
strated long before 2,000,000/. had been spent on the pre- 
paratory works: and that, on the contrary, if the quasi cer- 
tainty of success were obtained by the happy completion of 
the driftways, the co-operation of English and French 
capitalists would not be wanting in the work, and would free 
the Government from all further participation in the ultimate 
cost. Struek with the great importance of our commerce 
with England and the interest we have in multiplying our 
relations with that , they have thought it their duty 
not to allow to be stopped by the uncertainty 
which still exists upon the future eome of the Submarine 
Railway. 











Three other members of the Commission, without in any | Mareh, 


way disregarding the economical and advantages 
whieh would result froma direct union of the French and 





in a.soft rock like grey a to be relatively easy 
and rapid; and the execution of a tunnel, under the condi- 
tions of the project, is but a matter of time and money. 


* TIT, 


“In the actual state of things, and the preparatory investi- 
gations being too incomplete to serve as @ is of ealeula- 
tion, the commission will not fix on any figure of expense or 
the probable time which the execution of the permanent 
works would require. 

“TV. 


“ The preliminary execution of driftways of small section, 
such as are shown by the project of the Anglo-French Com- 
mittee, a to the commission the surest means of ascer- 
taining possibility of the undertaking and of discovering 
the nature of the difficulties to be encountered. 

“v¥. 

“The commission, after having examined the estimate for 
the preparatory works, 7 ig at the request of the Anglo- 
French Committee by Mr. Hawkshaw, consider that it 
been carefully made, and that apart from contingencies such 
as would cause the undertaking to be abandoned, the sum 

for the execution of the projected preparatory 
works ought not much to exceed 2,000,000/. 


“ y1. (Ist Draft.) 

“Three members of the commission, among them the 
president, consider that, 

“1. The exploratory and preparatory works should be 
executed under the inspection commissioners appointed 
by the two Governments, to whose approbation the company 
should submit yearly in advance the plans and estimates to 
be executed in the current year, and who should control the 
expenses perme tear ‘4 

“2. The two Governments should have power at any time 
to order the s' ion or complete cessation of the works, 
and, in this latter case, should proceed to the dissolution of 
the company, to the sale of its materials, and to the computa- 
tion of the expenses usefully made. 

“3. The company should be entirely uninterested beyond 
the guarantee of interest stipulated for, and should have no 
pretension to any right of concession in the event of a junc- 
tion being completed between the railways of the two 
countries. 

“ vz. 

“Three members of the commission are of opinion that the 
pro undertaking —— to be ineapable of producing 
sufficient remuneration for the capital employed; that, thus 
looking at it from the purely economical point of view, and 
setting aside considerations which the Government are more 
competent to decide on than the commission in the present 
case, and at this moment there are no grounds for recom- 
mending the acceptance of the propositions of the com- 
mittee.’ 

Your Excellency will find, annexed to the t report, 
the minutes of proceedings of the sittings of the commis- 
sion, as well as the plans and documents which have been 
ok wrseame to *. on 

ith regard to ifferent — — in 
tion to that of the submarine tunnel, whieh your Excel- 
lency has referred to the commission, a rapid survey of the 
proposed schemes having shown that were not maturely 
enough studied, the commission t it not to 
ing in the present until the of these 


pom Norm, could be examined ; will form the nee 
of a supplementary report, which will soon be to 
your Exeellency. 


posi- 


Cua. Compes, E. os Heswezer. 
President of the Commission. 

Kuetrz. L. LaLarye. 

A. Cotrpvert pzs Bors. A. pe LapPaReErr, 


Secretary and Reporter. 
De ta Rocusg Poncrs. 
This was read and adopted at the sitting of the 2nd 


(Signed) 











Jory 2, 1869.) 


Zz, 
ea 
ts 
Z, 
9 





THE PATENT LAWS. 
(From the Scientific Review.) 
2 inven fon et On. Ee eee Times 
on ic opinion is ho means proportioned to its re- 
conaa onc clans aah Gaumpiniaes ol talento: A 
pe eS > 
would it a sin mixture of i i ; 







blished on the patent laws 
itself in prejadice and un- 
are the fallacies contained in that 


Tefutation. Bat, while many read 


weed to germinate : it is better to pluck 
up the gertt: to eradicate the plant after it has spread 
i in. the-goil... Mir,.Maefie moved in the House of 
to.the zffect that the t laws 
they should be utterly abolished. He 
Sir BR. Palmer and 


who, having in. a dilettante 
ions of patent. law, mes 
upon the seat which he oly em as Chairman of Royal 
Commission on the Patent Laws, to give opinions authori- 
tatively’on the subject. Notwithstanding ul 
supporters, characterised by the Times as “ two.of fore- 
most sepresentatives of law and of, stateamanship,” the 
common sense of the Commons prevailed, aad Mr. Mache's 
motion was quashed without a division, But the Times, 
whether smarting from blows dealt against it as an infringer 


q 


of some patent, or for the sake of a smart article, or for|' 


some other-reason best known to its could net 
let the oceasion without a lengthy tirade against inven- 
tors and their rights, a rude ae g irrational condemnation 
of all that support the policy of patents, and a servile adula- 
tion of those who. oppose it. 


Expressing a hope that “the day is at hand when this 
bi of our legislation will be wiped from the statute 
book,” the Times considers that it is impossible to withstand 
the weight of authorily and reason” advanced 


inst 
patent laws—the weight of authority being, fest, Mr. ee 
“incited,” as the Times feelingly observed, “incited ap- 
parently by injuries he had himeelf suffered through the 
operation of the patent laws ;” secondly, Sir R. Palmer, who, 
disinterestedness itself, “ seconded Mr, Macfie’s motion in a 
speech of the closest reasoning, supported by a vast array of 
facts which had come within his own personal experience ;” 
thirdly, Lord Stanley, whose only claim to authority 
appears to be what has been already referred to, his chair- 
manship of the Patent Law Commission. So much for “the 
weight of guthority”—a weight made up of @ manufacturer, 
who probably has found, as many manufacturers do find, 
patents somewhat in his way, and who eannot pick up an 
invention for nothing, nor turn it to account for Bis own ex- 
clusive profit without paying somewhat for the advantage— 
a lawyer, whose sole experience in inventions has been the 
erfunctory performance of certain duties imposed on 
im as a law officer of the Crown; duties which, little 
rofit inventors or the public, are paid for 
more highly than any services rendered in this kingdom, 
or im the whole world—and a nobleman, who 
w he held « ition in which he might have 
done so much. to wilfully or carelessly rejected 
the testi of such ag.could give sound practical informa- 
tion on a di q¥estion, and eame to a conclusion on one- 
sided and evidence. “It is true,” as the Times con- 
fesses, indeed, “it was inevitable” that this “ weight of autho- 
rity” should be.opposed by “p under the influence of 
impressions. they have never thought of questioning”— 
* bigssed by aypposed analogies—the of which they 
have not investigated,’ who “ protest, not without vehemence, 
inst an amendment of the law, which is in conflict with 
ir own habits of thought,” “but de not reason on it.” 
Among the opponents of Mr. Mactie’s. motion, Mr. Howard 
and Mr. M ila may eertainly claim as i, 
Mr. Macfie himself, the Attorney- 
man (whose name, by the way, the forgets 
may be sooty pitted against Sir R. Palmer and 
While Mr. Macfie and his clique desire 
tlemen, like every one who has 
ire to reform. The patent laws, as 
they are now administered, are full of .abuses, 
many evils on inventors and on i 
let con i 
shown 
badly maimed, it may. be i 
covered with sores, but until it be 
tion of the di 1 





eeusrelees 
main. 





But leaving all questions of “ authority” aside, Jet us ad- 
dress ourselves to the “reason” of the case, on which 
Times relies so proudly. 

“Im the first place,” says the Times, “ if the patent 
are to be ined-at all, they must be retained in their 
sent form.” Why? Because, forscoth, “the pate re! 
admissible in their machi i 
recommendations of the 
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of the Sovereign, recognising the merits of the inventor, 
conferring on him special privileges as against all 
subjects. When, in the good old times, the & 
sired to compensate, or not unfrequently to bri 
and could not afford to do so im. hs . 

own pocket, he laid his 
tribution in a i 


thing new; he ean only turn to account old 
them in new ways or combinations. 
common, property of all the world, 
application or combination should 
less. Let us glance for a moment 
logic would have upon other matters, A 
fortune, only collects into his own purse the 
and whieh were current in the 

born. When he lays out this fortune in the 
estate, he only buys.acres that existed from commence- 
ment of the world, acres which any one might oecupy or till. 
Hence he can have no right to exclude any other person from 
his acres, nor can he have any right to keep his cash for his 


own exclusive use. 
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persuaded to endorse. There is a fine, fertile property in 
some remote situation to which there is no convenient access, 
and from which there is no convenient egress. Mr. Macfie 
may cultivate it to its utmost capabilities, but his crops rot 
on the ground because he cannot dispose of them. Some 
ingenious or spirited person suggests or makes a practicable 
road by which the products of Mr. Mactie’s estate can be 
conveyed to the coast for shipment, and by which manure 
and other necessaries can be conveyed inland. The road- 
maker charges Mr. Macfie a a toll, which Mr. Macfie 
0t 
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the pub! eee? ps laws, bad as they 
imperilled. In this movement they were 
representatives of associations among the. 
England, who, feeling that this was peculiarly " 

question, at once joined in the proceedings of the Institute, 
and rendered the greatest service to the cause by their in- 
fluence and the expression of their sound and sensible, 
eminently practical views. A deputation waited on the 
Attorney-General, and afterwards met individual members 
of the House of Commons, including the redoubtable Mr. 
Macfie himself. The result of long argument and patient 
discussion was that Mr. Macfie’s motion fell to the ground. 
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THE CHANNEL TUNNEL. 

Even since the commencement of the century, when 
the enterprising Frenchman, M. Mathieu, tried to 
convince Napoleon, then First Consul, of the possibility 
and policy of joining England with France Sp sub- 
marine link, the problem of effecting the grand and 
permanent connexion, has been one that has occupied 
the minds of many engineers on both sides of the 
Channel. 

In France, among the recent proposers of this work, 
M. Thomé de Gamond is prominent. In 1856 he an- 
nounced his plan for a tunnel, one of the features being 
the construction of thirteen islets in the Channel, in 
which were to be constructed shafts to facilitate the 
progress of the work, and for ventilation after its com- 
pletion. 

On our side we have had a cloud of schemers 
anxious for the work, each convinced of the correct- 
ness of his particular plan, and none competent to 
understand its lightest details. 

Besides these we have had earnest and able men, 
such as the late Mr. Chalmers, whose design for a 
tunnel consisted of an iron tube stretching from shore 
to shore, submerged and resting on the bottom, and 
protected by an embankment which would cover the 
tube for its whole length. In 1867 Mr. William Low 
advanced schemes of quite a different character, and 
devoted much time to their development. He adapted 
the practice of a mining engineer in his designs for the 
Channel railway, proposing two independent tunnels 
running parallel to each, excepting at the ends upon 
each coast where they joined in drift-ways or galleries. 
Four shafts were sunk, each 12 ft. in diameter—two at 
each end, and 100 yards from each other in the line of 
galleries. These shafts acted respectively as up-cast 
and down-cast, and the ends of the tunnel were devoted 
to the. purposes of ventilation, effected on the system 
familiar to mining engineers. At each end, the tunnels 
curved round so as to be independent of the ventilating 
arrangements, and conveyed the traffic to the surface. 

Mr. John Hawkshaw has also devoted much 
time and care to the investigation of the geology of 
the Channel, and of the probable difficulties which 
would be encountered in the construction of a tunnel. 
A long and extensive series of careful soundings were 
made in the Channel upon the line of the 
route, and over two hundred cuttings of rock were 
obtained from the bottom. In addition to these in- 
vestigations, in the beginning of 1866, a boring was 
commenced at St. Margaret's Bay, near the South 
Foreland, and a similar one on the opposite coast, 
about three miles west of Calais. After two years, the 
boring on the English coast was completed, a depth 
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actual outcrop of the 
almost entirely with the position which the ascertained 
dip assigned to them. far, then, as it is ible to 
learn the nature and reliability of the material through 
which the tunnel would be driven, these surveys show 
that on the English coast there are 175 ft. of the 
upper, or white chalk, overlying 295 ft. of grey chalk, 
but on the French the thickness increases to 270 ft. 
and 480 ft. respectively; that there is no serious rupture 
of the strata; and that probably at so great a depth as 
is proposed for the level of the tunnel there is an 
absence of fissures. These results were also borne out 


s| by the independent examinations of Mr. Low, who 


had tested the regularity of the formation by many 
existing borings in the vicinity. 

Mr. Hawkshaw, in conjunction with Mr. James 
Low, and also with the co- 
operation of three eminent French engineers, MM. 
Talabot, Chevalier, and Thomé de Gamond, placed 
the matter under the consideration of the Emperor, 
who appointed a commission to examine the project. 
Their report, which we publish in another page, was 
submitted on the 2nd of March last, and was. based 
upon a petition presented to the Emperor on the 23rd 
of June, 1868, supported by an address forwarded to 
his Imperial Majesty a few days previous, and signed 
by one hundred and twenty noblemen and gentlemen, 
including the Dukes of Argyll, Satherland, and Den- 
bigh, and fifty-one Members of Parliament. 

The report of the French commission having been 
presented, it was deemed advisable that a similar 
action should be taken on this side the Channel, and 
with that view a deputation waited recently upon the 
President of the Board of Trade to request him to 
consider the matter, and if he saw fit, to recommend 
that a committee for investigation should be appointed, 
as had been done in Paris, and that in the event of the 
report being favourable, the question of an Inter- 
national Government grant for the preliminary ex- 
penses should be discussed. Sache f 

The line proposed, commences by junctions with 
the London, Chatham, and Dover Railway, and the 
South-Eastern Railway, and gains, by a falling gradient 
of 1 in 60, the lowest point of the tunnel where the 
rails are about 270 ft. below the level of the sea-bed ; 
thence the tunnel rises with a gradient of 2 ft. to the 
mile to the centre of the Channel, whence it falls with 
the same inclination till it nears the French coast, 
where it rises with a gradient of 1 in 60, and termi- 
nates by two junctions with the Great Northern Rail- 
way of France—one towards Calais and the second 
towards Boulogne. The total length of the new work 
proposed would be 33 miles, of which 34 miles are of 
ordinary railway works, 7} miles in land tunnel, and 
22 miles of sea tunnel. The estimate of this latter 
work is about four millions and a half, and, as at 

resent designed, the tunnel would be for a double 
ine of way, 28 ft. in width, with a semicircular arch 
23 ft. in height from the centre to the rails, and made 
with a brick invert, covered with concrete on the 
upper side: resting on the concrete, and beneath the 
ballast is a circular brick culvert, 3ft. in diameter. 
The thickness of the brickwork throughout for the 
lining of the tunnel would be 3 ft. Towards each end 
of the work, and at the lowest point of the gradient, 
where the rising inclinations 1 in 60 commence, 
galleries, 7 ft. in diameter, lined with 18 in. of brick- 
work, and covered on the outside with concrete, 
be extended until they intersected the shafts sunk 
each coast, and which, serving first as working 
would afterwards be employed for the 
In connexion with these large culverts and 
would be excavated at each end, a reservoir, of capacity 
sufficient to receive the drainage from the tunnel for 
twenty-four —s in the event of any temporary dis- 
arrangement of the pumping machinery. 

The prelimi works contemplated by 
neers, and for the prosecution of which they 
co-operation of the ~— and French Gov 
w consist of two ing», driven from 
shaft, which would be miles apart, 
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If the rock through which the headings 
driven are throughout of the quality indicated by 
survey, the work of excavation would be very rapid 
and when completed would not only form a very 
considerable portion of the permanent work to be done, 
but would also definitely settle the question of feasi- 
bility; whilst, on the other haod, an unlooked-for and 
insurmountable obstacle discovered in the path of the 
headings would settle for ever tue question of tunnel 
communication. 

Such is the scheme which is now brought promi- 
neutly before the public, under the authority of re- 
sponsible advocacy. So far as foresight is ible, 

e difficulties and contingencies to be met with have 
been considered, and years of able study have been 
devoted to the project. But such a work is #0 
entirely without precedent, so far surpassing all our 
engineering undertakinzs in its magnitude, and in the 
uncertainties that would surround its progress, that it 
is impossible to estimate the difficulties which may 
arise during its execution. It is a grand uncertainty 
in every way, and the eminent engineers, its pro- 
moters, have done well in first seeking Goverament 
aid to enable them to execute the preliminary works 
which, if completed, would dispose of all the engi- 
neering difficulties. 

But we cannot be content to await the execution of 
the tunnel scheme for an improved system of transit 
between France and England, even if the ten years 
estimated by the engineers for its completion were not 
exceeded. We must have, and that without loss of 
time, an efficient means of International eommunica- 
tion such as is by Mr. Fowler—a system 
which will not only meet all the present requirements 
of traffic, but which would, after the completion or 
the Channel tunnel, still find full employment. 


STATION ROOFS. 
A Lance number of the members of the Institution 

of Civil Engineers will recollect the interest with 
which Mr. i W. Barry’s paper on “The City Ter- 
minus Extension of the Charing-cross Railway” was 
received at one of the meetings in the spring of last 
ear. The paper and the discussion upon it has lately 
 s20h issued to the members, and its reappearance, in 
printed form, will revive, to some extent, the argu- 
ments advanced at the vine referred to. A certain 
number of the speakers made common cause 

roofs of large pon the sole ground 

cost, an objection equally applicable to the dome of 
St. Paul’s, or the fagade of the Mapbevos—the 
vestal temple of the goddess of Engineering, engi- 
neering being understood in its true Minervian sense 
of por. Ba war, and the liberal arts. Considered as a 
roof merely, a roof of great span costs more than a 
series of roofs of smaller span covering the same area, 
But, taking the roof as a part of a costly building, the 
difference of cost between a roof of 200 or pede pe 
and two or three roofs of, respectively, one-half or 
one-third the span, is relatively small. The weight 
and a adkedinnd gong a alone rise in the 
of the square span, 
for a dele span of 230 fe-45 for two of 125 ft. The 
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own suke, would argue the contrary. Indeed, in the 
very discussion to which we refer, the arguments to 
the cou came from a somewhat unfortunate con- 
tractor, from the engineer of a non-dividend pay- 
ing railway; an engineer who, having, by his writings, 
set up some pretensions to on wag: upon station 
construction aud station architecture, has nevertheless 
ven to the metropolis one of the ugliest works of its 
ind of which London has to be ashamed. Although, 
at present, works of associated private enterprise, rail- 
ways are really as much public works as are the Go- 
vernment offices themselves, and, as public works, some- 
thing beyond bare convenience is to be considered in 
railway-station architecture. The pretence that rail- 
way stations are unworthy of architectural treatment 
—a pretence often advanced—is in itself unworthy of 
our profession, unworthy of railway enterprise, and un- 
worthy of public taste. And it is out of the question 
that a series of low, narrow-span sheds, such as might 
berun up for a manufactory, ora warehouse, can be con- 
sidered as an architectural work. In stations of which 
the'total cost, apart from land and compensation, is from 
150,000/, to 230,000/., and where architectural effect 
is almost incumbent upon the engineer, the difference 
of from 3000/. to 40001. in the cost of the roof, re- 
presenting an interest charge of from 150/. to 200/. 
r annum, is not a subject for very grave discussion. 
here from five to ten million passengers pass through 
such a station yearly the cost to each passenger, at 
each journey, is but from, say, the y}yth to the ghpth 
part of a penny, or a penny for every 150 to 200 
journeys, short or long, say a penny every three 
months for the season ticket holder entering and 
leaving the station daily six times a week. A daily 
trafic of from 20,000 to 40,000 passengers, half in 
each direction, is nothing very remarkable, “in and 
out” of a great Metropolitan station. The cheese- 
paring engineers, of whom there are a good number, 
may, possibly, in view of such easily established facts, 
condescend to admit that considerations of grandeur 
and general effect, attended also with greater con- 
venience, comfort, and safety, should be allowed to 
have some weight in station design. 


STREET CROSSINGS. 

Iw these days of scarcity, enginecrs eagerly turn to 
the prosecution of schemes which in happier times 
they would have rejected in their plethora of occupa- 
tion. We need not be surprised, then, that a sudden 
interest has been poe as to the best meaus of 
securing public safety, that the dangers of the streets 
are painted to us in all their hideous colouring, that 
we are called upon to perform a sacred duty, and to 
erect foot-bridges at crowded crossings, for the protec- 
tion of passengers and the emolument of designers. One 
of the unknown, a wanderer, we suppose, from West- 
minster, has been so lucky as to secure sufficient 
interest with the police as to obtain their sanction to 
construct such a bridge—in cardboard. Making a 
model is better than doing nothing, and we are glad 
he has a job; but we hope that the matter will stop at 
that. That overhead street crossings are a mistake 
has been abundantly proved. Twelve months’ experi- 
ence in New York showed their uselessness, and con- 
demned a stracture erected at a point where, if such 
accommodation could have been of service, it would 
have proved eminently useful. Now it is a thing of 
the past, never to be renewed in that city. 

A very little consideration will show the reason why 
overhead street crossings are practically of no service. 
In the first place they do not by any means fulfil the 
object for which they are intended. ‘The popular 
notion of street accidents is a very mistaken one. 
Of the hundreds who are killed annually in our public 
thoroughfares, but very few suffer at the great 
centres of traffic. It is in the scantily frequented 
streets where danger is,least expected that it is nearest 
at hand; not in the roads densely thronged, where a 
constant watchfulness is necessary to effect a crossing. 
And if analysed, the Registrar-General’s annual report 
shows an extremely smali minority of casualties to 

rs-by. Nearly all of those killed yeariy meet 
their deaths in pursuance of their calling; and over- 
head street crossings would not help them. Acci- 
dents not fatal of course exceed vastly those recorded, 
but the proportion of those minor misfortunes is rela- 
tively the same. No special locality then could be 
selected as most suitable for the erection of these 
structures, which if designed with the utmost care 
and the greatest taste could not fail to be unsightly. 
They would prove eyesores, nuisances, lodgements for 
idlers, useless for the infirm, whose powers would be 
too much taxed in ing and ing the 
approaches ; useless to the active, who do not require 











such aids, and inconvenient to everybody, because they 
would absorb a portion of the foot pavement, never 
too wide in crowded thoroughfares. ; 

In those centres of great traffic, to and from which 
a vast streain of vehicles is ever converging and diverg- 
ing, a complete and efficient control could be obtained 
by a semaphore system, which, supplemented by the 
individual services of the police stationed at crossings to 
regulate the traffic, would effect all that can be possibly 
needed, and enable passengers to cross over in the 
most perfect security. 








HOLBORN VALLEY IMPROVEMENTS. 
Wuew the Fleet sewer was an open tidal creek, 
embanked with wharves and warehouses on either 
side, the ebb and flow of its waters extended from 
immediately below Bridewell, where it left the Thames, 
to Holborn-hill, at which point two small streams 
emptied themselves into it—the Turnmill Brook and 
the Oldbourne, the latter running down the hill to 
which it gave the name, retained, though corrapted, 
till the present time. In early times the Fleet Creek 
was the centre of maritime business ; it took the place 
of the great group of docks which receive the shipping 
of to-day. The draw openings of old London let pass 
all the merchant ships which came unobstructed up 
the river and discharged their cargoes. So early as 
1300 it received all the coasting and foreign naval 
traffic entering London; and so late as 1606 the 
quays which lined the Fleet were of so great an im- 
portance that 28,000/. were spent upon their exten- 
sion, repairs, and maintenance. By degrees, as the 
shipping coming up the river discharged their cargoes 
below London-bridge, the Fleet Creek fell into disuse 
until, in 1700, it had become a noisome ditch, and 
was partially covered over within the following quarter 
of a century. In 1733 the conversion of the Fleet 
into a sewer was commenced, and the ground where 
Chatham-place now stands was graduaily converted 
from a tidal marsh into a noble building site. But 
when the Fleet Creek was the great depdt for 
shipping, and quays and stores stood where Farring- 
don-street stands now, it was spanned by several 
bridges on the lines of main traffic. Of these, one of 
the principal was at the foot of Holborn-hill, near 
where the viaduct of Mr. Haywood now stands. 
was “‘a bridge of stone, fair coped on either side with 
iron pikes on the west ; ional 
certain lanterns of stone for light.” When, however, 
it was converted into a covered sewer the bridges were 
needed no more, and Turnmill Brook was banished also, 
though its course is marked by an existing street of 
that name; the Oldbourne, too, was confined within 
the narrow limits of a culvert ; and instead of flowing 


into the Fleet between green banks, joined it by means | 


of a brick channel in Farringdon-street, just at the 
foot of the hill. 


In 1766, when Holborn and its vicinity had already | 
become a crowded thoroughfare, the inconvenience of 


the steep approaches were so seriously felt that a rais- 
ing of the level was recommended by John Gwynn, 
who published in that year his comprehensive views of 
Metropolitan Improvements. His proposition, how- 
ever, was for an extension of Hatton-garden through 
Cold Bath -fields to the New-road on a practically 
level gradient made in embankments. Sixty-two years 
later Mr. T. F. Taylor submitted plans for the con- 
struction of a Holborn Valley slatoal extending on 
the west from Hatton-garden to Skianer-street on the 
east. His scheme was to divide the width of Holborn 
into three parts, and devote the central part to a series 
of suspension bridges, which should be broad enough 
to admit of the passage of two carriages. His 
estimate for the work was 23,0007. 

In 1832, Mr. Whishaw submitted plans to a Metro- 
politan Improvements Commitiee for a scheme for 
raising Hol 
width from Thavies-inn to Seacoal-lane. The viaduct 
was to be on arches, which, opening on the existin 
level of Holborn, would be available for stores, an 
Farringdon-streeet was to be spanned by a bridge of 
three arches. 

In 1833 Mr. J. Turner, who read a paper on the 
subject of the Holborn Improvement before the In- 
stitution of Civil Engineers in 1842, recommended 
similar plans to those of Mr. Whishaw. In the same 
year a project was brought forward by a Mr. Mosely 
for filling up the valley to a height of 18 ft, at the 
point of intersection with Farringdon-street, which 
was to be crossed by a bridge, for cutting down the 
opposite summits—that of Holborn for a depth of 
18 in., at Skinner-street of 12 in.—and by so doing to 
reduce the gradient to 1 in 35. The ing year 
came Messrs. Barnard and Geary’s scheme, the 
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s the south were also | 


born on the south side for one-half its | 


the widening of the southera half, and the estab 
ment of a new line of houses on the new front of the 
vin 1838 the Metropolitan nmpeovemcets Comat 

n 1838 t ittee 
held a lengthened —— received several recom- 
mendations and many p for the work, amongst 
others a modification of Mr. Whishaw’s scheme of 
1832, and a plan by Mr. Pocock for raising the south 
side, and preserving half the street. In 1841 Mr. 
Galloway submitted plans for a general widening of 
Holborn, and the construction of a central viaduct 
30 ft. wide on iron arches, extending from Hatton- 
garden to the Saracen’s Head inn. . 

Such is a list of ail the notable early schemes which 
preceded the decision of the Corporation of the City 
of London to earry out a long-advocated and most 
necessary City improvement, and which has now prac- 
tically approached completion. 





M. BOUTET AGAIN. 

Even since M. Boutet’s reappearance in public, as 
the projector of a Channel bridge, he has not failed to 
make free use of the French Emperor’s name in such 
a way as to obtain in some limited degree confidence 
in the absurd scheme of which he is the promoter. 

We have been told that this project was endorsed 
by Imperial sanction, that the Emperor warmly 
approved of it, made suggestions concernitig it, per- 
mitted frequent interviews about it, appointed a com- 
mission to investigate it, and in a marked way offered 
it his support. Now we are presented witha new 
phase of Imperial interest in a scheme which to call 
absurd, is to bestow upon it unqualified praise. We 
are presented in one of the cheap illustrated periodicals 
with an engraving, borrowed from Le Monde Iilustré, 
in which the Emperor is represented ¢éfe-a-téle with 
the Belgian, lost in the interest awakened by the in- 
spection of a cable, one of a group, the rest of which 
lie sinuous on the ground. This interview, we are 
told, took place at the works of Gardes-Meubles, 
wherever that wardrobe factory happens to be located, 
and we are also told that Boutet’s model, of which 
vague accounts have now and then come to hand, was 
tested by the weight of Imperial greatness. This 
picture is only a graphic expression of M. Boutet’s 
| oft-repeated assertion that his scheme is advocated 
and approved of by the French Emperor. 

We have no easy means of testing the truth of this 
assertion, but until we have something better than 
Boutet’s assurance of the fact, we must continue in 
incredulity. If, in truth, he has received, and is 
receiving, the countenance and support he would lead 
| us to believe is his, we can only regret that so vast a 
| power of patronage should be so dangerously misapplied. 
If he has not, why certainly, not the Emperor’s, but 
the Emperor’s municipal representatives should have 
|been the visitors to the upholstery bridge-building 
works. 

The evil of assisting such mischievous fallacies as 
|the Boutet bubble, by the public press, cannot be 
jtoo deeply regretted. The writer of the notice, ac- 
|} companying the illustration we have just referred to, 
shows in every line, his entire and total ignorance 
'of the subject he treats of. He assumes that the 
resuscitated wire tramway at work amongst the 
Leicestershire quarries, is identical with the Boutet 
spider-web. Then he calls that wonderfal system a 
| suspension bridge, and records recommendations of 
|the Emperor relative to the preservation of the 
leables under water. And all this is done with a 
| certain amount of readiness, quite capable of mis- 
| leading aay one unacquainted with the subject. 
| We have before now taken some pains to show 
clearly that M. Boutet’s device is utterly valueless, 
; and it is certain that there is no engineer, who has 
igiven the subject five minutes’ consideration, who 
does not feel contempt for its originator. Still 
Boutet has elbowed and shouted himself into no- 
toriety, and he has met with thoughtless help from 
— where he should have encountered repulse. 

lis system will never be adopted for Channel com- 

munication ; in no one detail does it possess a single 
merit, that can help to leaven the ridiculous mass, 
but while he wins advocates, he achieves his pur- 
pose—that of gaming disciples whose aid is as valu- 
able, as their power of criticism is worthless. 











Tus Merropourrax Rattway.—On Tuesday last, the 
Committee of the House of i 


angel to le piaed is 8 Doon on the 
undertaking, as ‘or com , but on 
the completion of the Batare” Extention! It us dito 

; loting the uM 
should be three years. 
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On the 4th of ” hpell following, a supp 
mission was issued “to inquire into the present water 
supply to the metropolis, and whether there are other 
districts, in addition to the high districts of England and 
Wales, from which a good supply of unpolluted and whole- 
some water can be obtained.” 

The report, to which we shall again refer, is divided into six 
parts. 1. On the practicability of obtaining large supplies 
of water from the mountainous districts of Ragland and 
Wales. 2. On other available sources of supply. 3. On the 
present water supply of the ——— On the supply 
of water available from the basin of the Thames. (Section 
1. As to quantity. Section 2. As to quality.) 5. Remarks 
on various points i 'y on the subject of the 
metropolitan water supply. 6. On the supply of provincial 
towns. 

After a ay ay investigation of the varions schemes 
which have, from time to time, been brought forward for 
the improvement of the water supply of the metropolis, the 
committee arrived at the following conclusions ; 

As to the Plans for obtaining Water from the Mountainous 
Districts of England and Wales. 
= are of opinion : om 

t Mr. Bateman’s scheme is, in an engineering point of 
view, feasible and practicable, and that by it a ape ciaiely 
of water might be obtained for the metropolis; but that ex- 
perience warrants great caution in judging of the sufficiency 
of a gravitation scheme of such itude. 

That the quality of the water would be satisfactory as re- 
gards its purity; but that there are points dependent on its 
softness and colour, which might render it less suitable for 
the supply of the metropolis than the hardé«r water at pre- 
sent used. 

That the outlay for the scheme would be very large, 
amounting, according to the evidence Jaid before us, to about 
11,000,0007. ; but in the absence of detailed surveys, and in 
@ project involvi works of such magmitude and 
novelty, and subject to such large contingencies and elements 
of eatertaiaty, we Od Gxt avai r that it is possible to arrive 
at any y estimate of the cost. 

That, even assuming the work could be carried out for the 
estimated amount, the cost to the metropolis of obtainin 
water by this scheme would be much greater than in insmod 
by the present plan, and would continue to be so up to any 
quantity likely to be required within a reasonable lapse of 
tume. 

That the scheme, if ever brought before Parliament, would 

probably be strongly opposed by interests connected with the 
river ern. 
That grave doubts may be entertained whether it is desir- 
able that the metropolis should be dependent on one source 
of supply so far removed, and which might be liable to acci- 
dental interruption. 

That great anxiety would be felt as to the formation of 
immense artificial reservoirs at the head of the Severn 
Valley. 

That as to Messrs. Hemans and Hassard’s scheme for sup- 
plying the metropolis from the Lake district, the same 
—_— remarks apply ; the distance is greater, the estimate 

igher, and the gathering ground more likely to be claimed 
for nearer supplies. 


As to the Quantity of Water available from the Thames 
Basin. 


We are of opinion : 

That the River Thames, supplemented, if necessary, by 
works for storing the flood waters, together with the River 
Lea, and the water obtainable from the chalk to the south 
and south-east of London, as well probably as from the lower 
greensand, will furnish a supply sufficient for any probable 
increase of the metropolitan population. 

That the abund » per , and regularity of supply, 
so important to a large metropolis, are secured much more 
efficiently by the great extent and varied geological character 
of a large hydrographical basin such as of the Thames, 
than by the necessarily very much more limited collecting 
areas that can be made available on the gravitation system. 
In the former ease, also, the supply streams are cteuia’ 
taining, while in the latter the channel must be subject to 
the accidents incident to its artificial construction. 

As to the Quality of the Water from the Thames Basin. 

We are of opinion: 

That there is no evidence to lead us to believe that the 
— now supplied by the companies is not generally good 
and w 2. 

That for drinking purposes the hardness of the Thames 
water is quite unobyectionable, and in no way prejudicial to 
health. Tne Weight of evidence seems in favour of hard 
water, as more free from certain dangers imherent in soft 
waters on account of their greater solvent power. 

That for cooking no important objection to the Thames 
water has been clearly proved, except as regards the deposit 
in ee boilers, which deposit is easily removed. 

That for washing, and for manufacturing purposes generally, 
soft enten ie peutiaahle an ancve ofhdiant eobuadeperesetibiak, 
but there appears no means of expressing the amount of 
rore eg &@ money estimate. Looking, however, to the fact 
that the hardness of the Thames water is moderate in degree, 
and is still further reduced by boiling, and considering also 





That ths 


As to the Quantity of Water likely to be 
Sor the Supply of the Metropolis. 
We are of opinion : 
That a probable increase of population to 4,500,000 or 
5,000,000 may have to be provided for, though we believe 
that the time for such an extended provision will be very 


remote. 

That 200,000,000 gallons per day is the hi demand 
that need be reasonably looked forward to the metro- 
politan supply. 

That the various companies are prepared, with only mode- 
rate additions to their present engineering means, to supply 
a quantity little short of this amount. 

As to the System of Constant Service. 
b Myrdal opinion : 
¢ the constant service system to be 
sop weed, to the farthest extent patente meee a 


That it cannot be effectually introduced in London so long 
as the supply remains in the lends of private eompanies,to 
whom it would be inexpedient to the great powers 
necessary for the purpose. s 
As to the General Control of the Water Supply. 
e are of opinion: 

That it isa matter of vital importance that an abundant 
supply of water should be provided for all classes of the 
papeletion, as well as for general public purposes, street 
watering and cleansing, public fountains, and extinguishiog 


fires. 

That for these purposes, there should be a power of - 
ing, as at Manchester, , Glasgow, and skovtibe, two pe 
rate on all dwelling houses, the 


expend rates, and that 
control of the water supply should be entrusted to @ re- 
sponsible public body, with powers conferred on them for the 
purchase and extension of existing works, and for levying 
the rates referred to. 

That this plan offers the only feasible means of introducing 
efficiently the system of conatant supply, and for securing a 
compulsory supply to the poor; we believe that it would 
tend to economy, to the improvement of the quality of the 
water, and to ensure the proper provision for public objects 
and for extinguishing fires; and that it would increase 
the probability of beneficial results from the purification of 
the Thames. 

As to the Supply of Provincial Towns. 

We are of opinion : 

That no town or district should be allowed to ky a 
source of supply which naturally and geographically belongs 
to a town or district nearer to such source, unless under 
special circumstances which justify the appropriation. 

That when any town or district is supplied by a line or 
conduit from a distance, provision ought to be made for the 
supply of all places along such line. 

t on the introduction of any provincial water bill into 
Parliament, attention should be drawn to the practicability 
of making the measure applicable to as extensive a district 
as possible, and not merely to the particular town. 








Coais.—The annual Parliamentary return shows that in 
1868, 10,837,804 tons of eoals, cinders, and culm, of the de- 
clared value of 5,352,5251., were exported from the United 
Kingdom, an inerease of 422,026 tons over 1867, but a de- 
crease in declared value. Above 1,900,000 toms were ex- 

srted to France; 10,575,275 tons were shipped coastways 
rom port to of the United Kingdom, a less quantity 
than in 1867 by 724,115 tons; 5,976,452 tons of coal were 
brought into the port of London in 1868, being 363,008 tons 
less than in 1867—2,981,230 tons came coastways, and 
2,995,222 tons by inland navigation and by railway. 





Tue Goverymest TeLecrarn System.—Active prepara- 
tions are being made by the Post Office authorities to take 
up the telegraphic system of the kin; under the Act of 
last session. Various appointments have been made, and the 

80 Sppointed are being instructed in telegraphy, both 
by means of connected instruments and “dummies.” The 
different telegraphic instruments, including the Morse, at 
present used by the Electrie and In i Te’ h Com- 

y, Bright's acoustic instrument, used by the 
Jompany, and Wheatstone’s instrument, have been 
Gente Post 


in the Office for the purpose of practically 
illustrating the working of each. It was stated some time 
since that Government decided upon adopting either the 
Morse or the Bright system, but it has been rumoured re- 
cently that a will be given to the Wheatstone in- 
strument. premises dev to the transaction of the 


ic business of the Post Office will be situated in St. 
where 









THE FRENCH ATLANTIC CABLE. 
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This has probably been done, as no signals have come since 
then. We do not know the reason; the teste here up to 
6.30 gave no cause for suspicion. 12.26, Green- 
wich time. 
St. Pierre, June 29. 

The William Cory arrived at St. Pierre on the 29th inst. 

Norg.—The first work to be done by the William Cory 
was to buoy the course of the St. Pierre ney cable, so a» 
to avoid overrunning it. It is presumed the above telegram 
refers to the ship’s return after doing this. 


THE SUEZ CANAL. tha lien 
Tux following letter relating to the i 
Canal bas boom Sidreesed to thee olitor of the fumes: 
“21, Regent-street, June 24. 
“Sir—As rumours have gone abroad to the effect that 
the opening of the Suez Canal has been off to the Lith 
of November, and now to, the Ist of January, 1870, will 
you permit me to inform the public that the nature of the 
agreements entered into with the contractors, combined 
-with the actual progress of the works, gives 
that in the month of October next 





next. 

“T may further mention that shipping, 

cantile or naval, conveying passengers as visitors for the in- 
a tion, will edt yor ye 

free from any pa t 
diate, tee tans 
the 16th of November, in order to be ready 
canal, from Port Said to 
pe SNe Bi adhe dee 7 
ness the Vice , ill give an 
followin day the Biter Lakes wal 
Sea ly, on the 19th of 
“tec in tha sonepanans inet, hawt, ky De Sous Seve 
Company, to which I beg to direct the attention of your 
acuta Gnd thee eingtielh of those who 





“Dantes A. Laxeos, Director, and 
tive of the Sues Canal 































































































ENGINEERING. 











THE 


BOILER 


EXPLOSION AT 


BINGLEY. 





We publish this week, on the present page and 


page §, engravings showing the results of the recent | 


lamentable boiler explosion at Bingley. On the ex- 


plosion itself and causes which gave rise to it we com- | 
mented last week, and we need, therefore, only express | 


the wish that the illustrations which we now publish 
may, by placing the results of such a catastrophe 


which it teaches 


A VERY OLD INVENTION. 
Tarre is an old book, and a very scarce book now, 
bearing on its title page the following: “ Mechanick 


Powers: or, the Mistery of Nature and Art Unvail’d. 


Shewing what Great Things may be perform’d by | 
Mechanick Engines, in removing and raising Bodies | 


of vast Weights with little strength, or force; and 


also the making of Machines, or Engines, for raising | 
of Water, draining of Grounds, and several other Uses. | 


Together with a Treatise of Circular Motion arti- 


ficially fitted to Mechanick use, and the making of | 


Clockwork, and other Engins. A Work pleasant and 
profitable for all sorts of Men, from the highest to the 
f west Degree; and never treated of in English but 
onee before, and that but briefly. The whole com- 
prised in Ten Books, and illustrated with Copper Cuts 
By Ven. Mandey and J. Moxon, Philomat. London 
Printed for the Authors, and Sold by Ven. Mandey, 
next r to the Salmon, in Bloomsbury Market, and 
James Moxon, at the Atlas, in Warwick-lane, and R 
Clavel, at the Peaeock, in Fleet-street, 1696.” This 
hook is dedicated to his Grace William Duke of Bed- 
ford, at that time Lord-Lieutenant of Middlesex, 
Cambridge, and Bedford, by his humble servants, 
Venterus Mandey and James Moxon, and contains 
much quaint It claims to be the first treatise 
on mechanics written in English, with the exception 
tk by one Bishop Wilkins, who wrote “ but 
and rather historically than fundamentally.” 
Amor gst de sf ript ons of “ Ik ngins moved by Smoak,” 
of apparatus for indicating the distance travelled by a 
chariot the effect of percussion or smiteing, 
we find the specificat f a wire tramway, identical 
ch we have lately heard as 


matter 
of the w 


briefiy, 


or shin. of 
} : 


Nn principie h that ol Ww 





fis 


fi a aid 


a bran new invention, working successfully amongst 
the Leicestershire quarries : 
Exsern VI. 
To remove a Mountain, or Heap of Earth, from one place to 
another easily and quickly. 
Let the mountain, or hill, or heap of stones be A, to be re- 


| moved to the place B; to save time in going and returning 
| from one place to the other, as also that the motion whereby 
plainly before our readers, help to enforce the lesson | 


the earth or stones is transferred from A to B may be swift, 
we may make use of the following industry: Erect at the 


| foot of the Mountain, or in its middle, a great and solid 


wooden column, or piece of timber, CD, and erect such 


| another in B, viz., E F, affix at top of each piece, or column, 
| the wheels, D and F, and make hollow each wheel in the 
| circumference; and put about them a great strong rope, 


extended parallel to the horizon; but if the distance from A 
to B be great, least the rope should be too much stretcht or 








| ¢ 
al 


Lar 


bent, raise other such like pieces, or colamns in the middle 
with their wheels made hollow as aforesaid, to sustain the 
rope parallel to the horizon ; on the rope thus doubled, here 
and there hang baskets, which must be so far distant from 
each other, that they hinder not one another; and the ends 
of the pieces must be so placed that the power applied to 
the leavers, G and H, may be turn’d about their centres; 
for so the whole rope, with the baskets hanging on it, will be 
turn’d about successively ; wherefore, if men keep filling the 
baskets in A, and others unload them in B, the whole hill 
will be easily transferred from A to B. 

Where note, that the greater the wheels D and F are, the 
swifter the rope and baskets will be turned about, which mo- 
tion about the axis, or piece of timber being easie, may be 








accomplisht by means of short leavers, that so the motion of | calculations the 


the baskets may be greater than the motion of the power 
about the piece of the timber. Besides the saving of labour, 
and the gaining of time, which is effected by this engin, it 


| through train to Sacramento. 


| into one system, and working 


| in shares of 10%., but only 100, 


hath likewise this conveniency, that if between the two places, 
A and B, there should be a river, or stream, or such like in- 
accessible, as if the earth were to be transferred from a 
mound, or hill, to the next adjoining fields, and there were a 
| large deep mote or ditch before them, you could scarcely 
| obtain your desire any other way. ; 
|  Venterus Mandey and James Moxon, Philomat, were 
thus nearly two hundred years in advance of the recent 
| inventor of the wire tramway. 


A Loxe Jovrygy.—A despatch from Sherman, Wyoming 
Territory, “at the summit of Black Hills, 8258 ft. above the 
sea level,” dated June 7, 7 P.m., runs as follows:—*“ The 
Pullman dining car International, the pioneer of its class 


| over the Pacific Railroad, is passing the summit, accom 


by two Pullman palace sleeping cars, forming part of s 
It carries 146 passengers from 


the East. The dining car seats 48 at table at once, is com- 


| pact but pleasant, has a kitchen and ice box, and a provision 
| cellar beneath. 
| the wilderness at the rate of 30 miles an hour, over an ex- 
| cellent road, in cars free from dust and thoroughly ventilated, 
| with deliciously soft mountain air, the party i 
| luxurious a meal as any first-class hotel can afford. 
| is unanimous that no railroad travel in America or Europe 


Dinner is now being served, moving across 


rtaking of as 
vote 


equals this in comfort or pleasure for men, women, or chil- 


| dren.” 


A New Tetrorara Compayy.—A has been 


| issued of the Great Northern Telegraph Company by Messrs. 
| C. and J. Hambro and Son, to be constituted under Danish 


law, with limited liability, for the purpose of amalgamating 
i er a single mana t, 
the five cable lines which are to give communication between 
this country and Russia, Denmark, Sweden, and Norway, as 
well as between these countries themselves, and of which 
three are already working. The capital is to be 400,000I., 
- is to be subscribed in 
London, the whole of the remainder having been already 
taken chiefly at Copenhagen. The concessions give exclusive 
privileges for I | years, when the lines will still belong to 
the ee the Russian concession 
a subvention of one frane on the greater number of messages 
transmitted by it. In this country the several lines are at 
present worked by the poate ey Com- 
pany, under an agreement ised by the Post , and 
which will be maintained on the transfer of that company to 
the Government. The lines already at work have produced 
| & net profit of 10 per cent., and, locking at the plans now to 
| be carried out, “the directors feel justified, upon the best 
¢ have been able to make, in expressing a 
| belief that, besides setting aside a tithe of the gross profits as 
| @ reserve fund, the revenue will suffice to maintain at least 
| that rate of dividend.” 
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APPARATUS 


Wues a piece of ordnance is discharged by means of a 
vent which is left open during the explosion, the gases re- 
sulting from that explosion rush from the bore of the gun 
through the vent, and give rise to a more or less rapid wear 
and enlargement of the latter. Not only is this the case, but 
the bore also becomes cracked and starred at the point where 
the vent enters it, and to such an extent does this take place 
that a gun is, from this cause alone, not unfrequently ren- 
dered unserviceable. To diminish this destructive effect as 
much as possible, vent plugs of various materials, some of 
them very expensive, have , employed with more or less 
success ; but of course the employment of these plugs only 
réduces the injury caused by the rush of gases, does not 
Rt astop to it altogether. Some few months ago, however, 

r. Josiah Vavasseur, of the London Ordnance Works, 
Southwark, acting apparently on the principle that preven- 
tion is better than cure, schemed an arrangement for keep- 
ing the vent of a gun closed during discharge, and thus pre- 
venting the rush of gases to which destructive effect at present 
experienced is due. The mere plan of closing the vent during 
the discharge is, we believe, not in itself new; but so far as 
we are aware, Mr. Vavasseur’s apparatus is the first schemed 
for this purpose, which has been found to give satisfactory 
results in practice. This arrangement—which also possesses 
the advantage of causing a large volume of flame to be in- 
stantencandiy thrown amongst the charge to be ignited—was 
noticed by us in April last (vide page 244 of our last volume), 
when describing Mr. Vavasseur’s gun and iage lately 
tested on H.M.8. Excellent, and we now publish en- 
gravings of the apparatus, which will explain its construc- 
tion clearly. 

The main feature of the arrangement is that Mr. Vavasseur 
introduces into the outer end of the vent, which is suitably 
chambered to receive it, a capsule like the case of a cartridge 
for a breech-loading rifle. Phis capsule is provided with a 
percussion priming, and is loaded with a charge of gun- 
powder or similar explosive materia] sufficient to produce the 
volume of flame required. The capsule is held in the cham- 
ber of the vent by means of a suitable cover, so that it ma 
not blow back on firing; this cover, which is strong enoug 
to resist the pressure of the gas, being slso fitted with a 
needle or striker for exploding the priming of the capsule. 
The cover slides from one side on to the of the vent 

iece so as to allow the capsule to be withdrawn; and it is 

vetailed or made to embrace the head of the vent piece so 
as to hold it securely. When the cover is in its the 
needle or striker which it carries stands truly over 


peum- 
ing of the cartridge, and the piece is fired by a hammer 
¥ ma 
actuated 


also be mounted on the eover, this hammer being 
= the direct pull f. ee Se —— 
ischarge taking place, the pressure of gas inside 
cngeuls hecmotically closes the vont, just in the eume way 20 
the breech of an ordi breech-| rifle is closed gas- 
ee en ee n extractor is pro- 
v in connexion with the chamber of the vent to eject the 
capsule after firing. 


FOR DISCHARGING ORDNANCE. 


DESIGNED AND CONSTRUCTED BY MR. J. VAVASSEUR, ENGINEER, LONDON ORDNANCE WORKS. 
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| centre of which is a cavity or chamber, a*, to receive a cap- 
This chamber is formed somewhat | ¥ 


—— 





Frnorons 


In our engravings Fig. 1 is a longitudinal section of the 
iece of ordnance 





apparatus, together with a portion of the 
to which it is fixed; and the apparatus is shown in = 
at Figs. 2 and 3. In Fig. 2 the vent is covered, and in Fig. 


3 it is exposed. In these figures, a is a vent piece, which is 
screwed, as shown, into a passage formed for fe in the gun; 
this vent piece has a head, a', of a dovetail form, in the 


sule, or small cartridge. 
like the cartridge chamber at the rear end of the barrel of a 
breech-loading rifle, and it is fitted with an extractor, a’, this 
extractor being more clearly shown in Fig. 4, which is a 
transverse section of a part of the apparatus. The tail of the 
extractor is formed into a thumb piece, as is shown in Fig. 5. 
The chamber, a’, receives, as we have said, a metallic ca 
sule charged with powder or other suitable explosive sub- 
stance, and provided at its base with a percussion eap or 
similar fulminator. The capsule, which is shown separately 
in Fig. 6, is secured in its chamber by a cover, }, this cover 
being able to turn on the centre pin, }', carried by an arm 
fixed to the vent piece, a, and fitting to the dovetailed head 
of the vent piece. By adapting the cover to the head of the 
vent piece in this way sufficient rigidity is attained to with- 
stand =o strain which comes on the cover when the 
piece is . 


The cover is turned to one side, as is shown in Fig. 3, to 
uncover the chamber, a’, for the introduction of the capsule, 
and, when the capsule has been inserted and the cover is 
replaced, the striker, b*, which the cover carries, stands ver- 
tically over the capsule, so that when forced down it strikes 
it at the centre of its base where the fulminator is situated. 
The striker is a pin with a flange upon it fitted into a cavity 


in @ serew plug, b*, which the cover carries, and it is there | 4 


secured by cap, b*. A — pring holds the striker up off 
the capsule until it is forced down by the hammer. 

time that a capsule is inserted and the cover is brought over 
it the screw plug is set down so as to bind the capsule in its 
place. Fig-7 shows the spanner which is used to work the 
screw plug. 

Tichamown «tune st ec’, on a pin carried b 
A lanyard is attached to the h 


the lanyard made to descend on the striker and 
capsule. A stop screw, /*, is fixed in the cover, 6; 

end enters a groove in the vent piece, a, so as to limit the 
motion of the eover to the distance required. a’ shows the 
extractor and the way in which it is applied ; it consists of a 
bent lever fitted in a recess in the face of the head, a’, 
turning on a centre. On ane onl of Se tot Sate ¢ 

rests, the other is widened out to form a 


the cover, 
when it is 
li on 





> 


the capsule 

piece and is pushed down when the is to be extracted ; 
@ spring returns the extractor to its By the combina- 
tion with the vent of the cannon of an instru. 


extracting ad 
ment such as above described, the capsule after 6 
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THE CIVILISATION OF INDIA. 
Ix the course of a recent discussion, at 

of Arts, on the Waste Lands of India, afin 
made the following observations. They are worthy 
of attentive , and some of their passages may 
be Epreseanaen bx pei 

reclamation of waste is an 
; ; pr Fae ag pies ome 
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Ege oar en ees ere 
nei simply to ucrative appointments 
and sobitiven eer settlements for the working 
great end in India is to teach, enlighten, and instruct, 
precept and example, an intelligent and industrious class 
people, how to improve themselves morally and 
so that in time they shall be able to 
and it is our duty, by the aid of sei 
how to make the rich plains of India 
crease; thus England will receive the raw 
in retarn, she will send k 
the question is, how is this best 
How shall waste lands be i 
moisture ; and this is to be accomplished 
floods and draining the land in Bengal, where 
in excess, and by constructing irrigation works where it is 
deficient, as in the north-west and the Panjaub. The object 
of canals for irrigation in the north-western provinces of the 
Punjaub is quite different, for the of the G 

it is only during abnormal years t 
water ; so canals in the Doab are to regulate the i ities 


ee angen See ee Se ee 
ravages of famine, while in the Punjaub they are 
waste lands. I hold in my hand a 
ears ago, on the irrigation of the 
of country to be reclaimed has an area of 
square miles, 80 per cent. of which is said to 
as is to be found in the Punjaub, and perhaps 
country is better adapted for irrigation, on account 
levels, or promises to yield better returns. 
this tract of country will yield a revenue of | sie rye | 
The 


sf 


} 
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—when at present the returns are onl 
be able to su @ population of some three millions. 
river from w the water is to be drawn, the Chanab, has 
a minimum discharge of 6000 cubic feet a second, or nearly 
four times the discharge of the Thames at Ri 

the cost of the canal is estimated at 2,000,000/. 


land to yield her increase ; 
if such a scheme were carried out wi 


on the part of Government and the 

would in time reap great benefits. pd roe Nog negate | 
and that is the outlet this would afford to the over- 
districts near the foot of the hills. T the district of 
Sealkote, for exaniple, which has a lation of 586 to the 
uare mile, five-sixths of whom are I leave 
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we look at matter in thi there can be but one 
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at the map will show that there y 
miles which only want water to make them as productive as 
any country in the world. When all this waste land is re- 
claimed, England will have accomplished the task which an 
Aji-wise Providence has given her to do, and then we can 
leave India to be gor by an enlightened, contented, and 
friendly race, whom it is hoped our posterity shall be able to 
eal) brother Christians. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-iron Market.—There is very little alteration 
in the state of the pig-iron market from day today. A few 
thousand tons are occasionally reported, but generally there 
is very little basiness doing, and notwithstanding the un- 
usually low prices pane holders are most unwilling to 
invest to any extent. The lowest yet attained at this crisis 
was yesterday, when prices wets down at 60s. dd. and 60s. Sid 
cash, and 50s. 4d. a month. To-day business has been done 





uoted at Sls. and Sls, 3d. 
ion another sixpenee per ton, and 58s. is the quotation 
both for it and for No. 1 Gartsherrie. The shipments of 
Seuteh pig iron for last week amounted to 12,868 tons, which 
is an increase of 1326 tons over the exports in the correspond. 
ing week of last year. The total increase for the half year is 
22,454 tens. For the week ending 27th of June, 1868, the 
imports of Middlesborough pig iron into Grangemouth were 
2105 tons, for the corresponding woek this year the report is 
nil, and the decrease for the half-year is 29,246 tons. 

State of Trade—The tendency at present is certainly 
towards an improverment in some of the staple trades of 
Lanarkshire. The manufacture of malleable iron, in almost 
all forma, is getting busier. Many of the mills are well em- 
ployed, especially about Motherwell, Wishaw, Coatbridge, 
and Parkhe The boiler-makers, tube-makers, and iron 
founders are also in a pretty fair way of doing. There is no 
sensible falling-off in the shipbuilding trade, and engineers 
are in some instances exceedingly busy, The oil trade still 
continues to improve, and at some of the establishments ex- 
tensions are being made, anticipatory of next winter's con- 
sumption. Coal-mining also seems to partake in the general 
improvement which is manifesting itself. Within the last few 
weeks there has been a general advance in the wages of 
miners, and the probability is that there will be a further ad- 
vance before there is any downfall. 

The Iron Trades and the Short Time Movement.—On 
Thursday last, a crowded meeting of the iron trades of Edin- 
burgh and Leith was held inthe Waverley Hall, Edinburgh, 
for the consideration of this subject. The chairman briefly 
introduced the subject, after which the following resolution 
was duly moved, seconded, and unanimously agreed to :—- 
“ That as a reduction of the hours of labour is considered the 
best means of ultimately promoting the interests of both 
employer and employed, and also, as it in expedient socially 
and otherwise that workers in iron should have as short time 
as any other portion of the community, we, the various 
members of the Iron Trades of Edinburgh and Leith, unani- 
mously agree to use our utmost endeavours with our re- 
spective employers for obtaining the fifty-one hours per 
week.” A committee was then appointed from the 
various shops for the purpose of bringing the resolution 
under the notice of the employers, and ‘takieg what other 
steps might be demed necessary. 

Kine Shipbuilding Contract.—Messrs. William Hamilton 
and Co., Port-Glasgow, have just contracted with Messrs 
Theodoridi and Co., of Constantinople, to build four wooden 
steamers for the lmperial Ottoman Government. Messrs. 
Hamilton and Co. have just completed an order for three 
vessels for the same Government. 

Diversion of the River Dee at Aberdeen.—Contractors 
were invited to lodge offers for this work before the 18th of 
June, and it is stated. that between thirty and forty firms 
have given in estimates for the job. Mr. W. Dyce Cay, the 
harbour engineer, estimates the cost at about 50,000/,, giving 
four years to complete the operations, but the committee 
asked offerers to give alternative estimates, showing for what 
sums they would do the work in two and a half or in four 
years. A number of the contractors have complied with this 
request, and it is nota little curious to learn that at least one of 
them makes his price higher for the four years’ limit than for 
the thirty months. The lowest offer given in is nearly 
14,0001. below the sum calculated by the engineer, and 
11,0004 under any other estimate. On the other hand, not a 
few of the offers are between 30,000/. and 40,0001, above the 
contemplated cost; however, there are plenty of offers to 
choose from at amounts closely ye to the engineer's 
estimate, which, it is pleasing to think, will not be exceeded 
for this very important portion of the new harbour works, 
while the little extra outlay that may have to be made for 
finuhing the job in two years and a half will be well repaid 
by advantages arising from that carly completion. The 
harbour commissioners have met twice in committee of the 
whole bgard to consider the contractors’ offers, but no definite 
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seven culverts. 
ie Station to the Dunrobin passing bet 
them and the road, and the t road a little to 


the north. The presen ) x 
the castle, and will then form nearly a straight line between 


the two lodges. This cutting will be very ex ive, but 
owing to the peeuliar cireumstances under which the works 
of | are carried on, it will be the cheapest line ever con- 
i i made one con- 


structed. Commonly 6 are by 
tractor, who almost invariably realises a large profit; but in 
the present case, there are only a few small contracts given. 
The larger part of the work is carried on by His Grace the 
Duke of Sutherland, under the superintendence of experienced 
men, and it is believed that the result will prove highly satis- 
factory in an economical point of view. 





BURNING COAL DUST. 
To rue Eprron or Enoinernina. 
Six,—Having observed in your paper a letter from Mr, 
Danchell, claiming to be the inventor of the system of 
burning coal dust in furnaces, I beg to bring to your notice 
the following facts which you may, perhaps, consider of 
sufficient interest to lay before your readers. Including 
| Mr. Crampton’s patent, there have been six patents taken 
out in all for the use of coal dust in furnaces; of these the 











| first* is that of John Bourne, April 4th, 1857 ; the second that 
at 60s. Gd. cash, and 60s. Od. one month. No. 1 G.M.B. is| of Francis Wise, April 4th 1866, being « communication 


} 


No. 1 Coltness has come | from Jacob Bihrer and Charles Hamel of Munich; the 


third that of Astley Paston Price, May 12th, 1866, being 
also a communication from Jacob Bihrer and Charles 
Hamel of Munich; the fourth, 8 mber 26th, 1866, of 
Harrison Aydon and George Bastall Jerram, in whieh the 
dust is proposed to be blown in by a jet of superheated steam 
or air, but this invention received provisional protection 
only ; the fifth, of Frederick Hahn Danchell, July 24th, 1868, 


| in which the dust is proposed to be blown in in the manner 


wroposed by Aydon and Jerram; and the sixth, that of 


| Pienas Russell Crampton, in which coal dust mixed with 


air are to be blown by « fan between heated surfaces of 

firebrick or other refractory materials, by which arrangement 

the fuel is completely consumed. 
I cannot see that Mr. Cram 


"s patent constitutes any 
advance upon Mr. Bourne’s. i 


n his provisional specification, 


| Mr. Bourne states that “the heating is to be accomplished 


by drawing or projecting the coal or other fuel in a state of 
dust along with the air into a fan, fans, or other convenient 
instrument for condensing sir, which instrument a so 
both air and fuel into a close chamber or furnace heated 
very hot, and in which chamber the combination of air and 
fuel will take place.” In the specification of his patent, 
Mr. Bourne explains that “the combustion chamber is a 
vessel made ‘of strong plate iron, in the same manner as a 


| boiler; it is lined with firebrick, in the manner of a cupola 


furnace, and its interior may be filled with a loose mass fof 
firebrick, among the interstices of which the air and coal 
dust will circulate in passing to the escape orifice.” 

Wherein lies the difference between Mr. Crampton’s plan 
and this? It is true Mr. Crampton claims also the method 
of grinding coal by means of millstones. But in this there 
is nothing new, as coal is already so ground for the use of 
founders and for other purposes in the arts. I am aware 
that coal dust has also been used in America, but I am not 
aware of any case in which it was so used before 1857, and 
after that time Mr. Bourne’s plan, not only obtained similar 
publicity through the newspaper press to that now being 
given to Mr. Crampton’s, but recommendations of the system 
are to be found in Mr. Bourne's works on the steam engine, 
from which source, perhaps, the American inspirations may 
have been derived. Whatever is the truth in this matter 
must sooner or later become known, and the sooner it is 
known the better. 

I am, Sir, yours obediently, 

Hackney, June 25, 1869. E. E, G. 


Tas Sovrn-Western Misixe Disraict.—The report of 
Mr. Lionel Brough, Government Inspector of Mines for this 
district, which includes the counties of Monmouth, Glocester, 
Somerset, and Devon, for the year 1868, shows a considerable 
decrease in the number of accidents as compared with pre- 
vious years. The deaths were as annexed: 1 from explosion 
of fire-damp, 43 from falls of roof and coal, 5 in shafts, 
11 from miscellaneous underground accidents, and 1 on 
surface, making a total of 61, as compared with 71 in 1867, 
$1 in 1866, and &2 in 1865. In the ironstone mines of the 
district there were 16 deaths, as compared with 14 in each of 
the three previous years. The computed number of male 
persons employed in the coal mines was 26,000; quantity of 

coal raised, 6,200,000 tons; persons employed life lost, 
| 426; tons of coal raised per life lost, 101,639; number of 
collieries, 201. In his general observations Mr. Brough re- 
commends that in any new enactment the three words in the 
first general rule, “under ordinary circumstances,” be 
omitted, in order to render the rule clear and distinct that 
gunpowder should be absolutel hibited in fiery collieries, 
and that a general rule should. » framed in order that the 








inspectors might be able to deal more effectively, with that 
| fruitful and constant source of fatal accidents, “fallsof coal and 
Reference is made to the decision of the Court of 
| QQueen’s Bench in the case of “ Brough e. Tredegar Iron Com- 
| pany.” when it was laid down by the Judges that the old 
| workings or goafs must be sufliciently ventilated to render 


stone,” 


resolution #6 to the acceptance of any of them has yet been | the road and working places free from gas. 


arrived at 

up at the regular monthly meeting on 
The Sutherland Kail woe 

way between Golspie and ile 


ceeded with, and a great part 


onday next. 


completed. A heavy cut 


It is very probable the ay will be brought | —— 


* As long ago as February 17, 1846, Nicholas Francois 


The works on the line of rail- | Corbin Desboissierres, patented burning powdered charcoal 
maslale are being rapidly pro-| by blowing it into a furnace by the aid of a blast of hot air ; 
f the earthworks is already | there have also been many patents, besides those mentioned 
ing has w be made between Golspie | by our correspondent, taken for methods of burning powdered 


Station to a short distance north of Dunrobin, a distance of | fuel—Eb. E. 





LIVERPOOL NOTES. 
Lrvexroot, Wednesday. 


The National Company, 
steamship companies have been doi of 
and the ond Come aran of ill luck for 
a oe iy in the i 
The di have been to declare an interim 


i , the Chief 
publi his annual 
comparative statement of the number and tonnage of vessels 
which have paid rates to the board, together with the amount 
of such rates and dues received on ae its for the 
years ending June 24, 1868, and June 24, 1 The number 
of vessels which ~ and harbour rates during 
1868-69 was 19,171 against 20,218 in 1867-68, bong a de- 
erease of 1047. This decline is accounted for by the diminu- 
tion of sailing veasels entering the port—the falling off in the 
number of foreign sailing vessels being over 400 and of coast- 
wise vessels 900. re was an increase in the number of 
steam vessels of mearly 200. The im 1869 was 
5,378,587 against 6,407,924 in 1868, being a decrease of 
nearly 120,000 tons. The amount received for tonnage rates, 
dock rates, harbour rates, dock rents, &¢., shows:a propor- 
tionate decline. The aggregate reeeipts in were 
727,3001.; in 1868 they amounted to 760,7651., thus showing 
a deficiency for the past year of upwards of 23,000/. The 
falling off in the tonnage rates paid upon sailing vessels was 
nearly 19,0007. The tonnage rate paid on account of steam 
vessels was 11,000/. in advanee of the amount received from 
the seme source for the year 1867-68. This makes the pre- 
sent return less unfavourable than it would otherwise be. 

‘ Floating of the Steamer enti steamer, epee 

ry the Mere: ’ Trading Company, intended e 
Suez Canal navigation, was on Thursday last floated from 
the graving dock of Mesars, W. C. Miller and Sons, Garston, 
after having been successfully lengthened 125ft. Her 
dimensions are now as follows: Length between er 
diculars, 403 ft.; breadth, 87%. 9in.; depth, 35 ft. 4in. 
Her engines are of 500 horse power, high and low — 
and have been made by Messrs. Jack andCo. The Brazilian 
is now lying in the Sandon Dock ready to receive her ma- 
chinery. 

The Revenue of the Liverpool Dock Warehouses.— At the 
weekly meeting of the Mersey Docks and Harbour Board, 
held on Thureda last, it was resolved, on the recommenda- 
tion of the W Committee, to transfer 60,0001. from 
the pies ger nga hn nyt oa pene yet oa 
aceount, viz., from the Albert Dock accounts, 21,000/. ; 
Stanley, 12,0001.; Wapping, 10,0007.; Birkenhead, 50004. ; 
Queen's Tobaceo Warehouses, 2000%. 


° 








Tue Foreres Coat snp Iron Trapes.—The French 
iron trade continues active. In the Haute Marne a great 
demand has been experienced for coke-made iron, and con- 
siderable orders have been received for sheets and iron wire. 
It is proposed to establish a rolling mill on an extensive seale 
at Marnaval. The production of the Moselle works is rapidly 
run off, and there are scarcely any stocks. The foundries in 
the Ardennes are well employed. The orders on hand in 
Belgium for rails, rolled iron, and plates assure the works 
continued employment for the remainder of the year. The 
Belgian construction workshops are still, however, not al- 
together so active as their 1 could desire ;. they 
have a fair number of orders on hand on home account, but 
find it extremely difficult te obtain foreign orders, in conse- 

uence of the almost prohibitery import duties with which 
they have to contend. The Belgian furnaces have 
almost exhausted their stocks of pig, and there is some ten- 
dency to i d producti eliveries of Belgian coal 
have been made during the last few days.on a considerable 
seale, both by navigation and by railway. The activity dis- 
played in Russia in the work of railway construction shows 
no diminution. 





Srykian Sreei.—Two years ago the Austrian Govern- 
ment forwarded some samples from their steel manufactory 
to this country, which were pronounced by Birmingham 
Sheffield manufacturers as regards quality to be as good, if 
not better, than the Swedish steel, and far cheaper in price 
(vide an article on “ Styrian Steel,” which appeared on page 
279 of our third volume). The chief drawback to its export 


B. 


of railway communication. The Neuberg and the St. Egydi 
Kindberger steel manufactories have now been transfe to 
two joint-stock companies. The purehase money for the first 
was subscribed for by a committee of Austrian and English 
gentlemen, among the latter Mr. Thomas ; the 
money for the second was contributed by a large number of 
shareholders, at the head of which stands the Anglo-Austrian 
bank. Although these two manufactories are supplied for 
years with orders for the home trade, large preparations 

being entered into, so that in a or two, when all the 
branch lines, including the Railway, shall have been 


8 


completed, fresh trials will be made to export to England 
quantities of Styrian steel, which, it is stated, was in 
middle ages considered superior to any in Europe. 


f 














Jury 2, 1869.) 














FLUVIAL ABRASION. 

To raz Eprroz or Exoryeerixe. 
S1a,—I have sum, 5 won't say with unmixed satisfaction, 
your interesting suggestiv 1 i 
appeared in the former number of Excinerutye, for I am 
sorry to find that the foot note you quote has not con 
the meaning I wished to convey, Had I said that, i ’ 
peerbe p je ma of coal increased as the eube of velocit 
i of using the word power, possibly my meaning would 
nae orn bee eran per an io Oe 
ratio of expendituré, ; power, coal, or cash, 
this will the speed be regulited® |” ~ 

I have said that your Yaview is , for it brings 
back to my recollection eértaim facts I Often observed, I 
won't say seen, for the sensations of sound and touch are also 
affected, and it is difficult to say which one of these three 
senses leave the greatest impression on the mind when ob- 
serving a flood rushing down some of our mountain torrents 
in basa ag 7p which have a fall of about 100 ft. a mile. 

Thether it be most im ive to see the flood rushing 
past, hearing the roar of the ‘boulders set in motion, some. 
times bounding down the torrent rather than down 
its course, or feeling the tremulous motion given to the 
ground the observer stands on, I repeat, it is difficult to say 
which of the scenes most impress the mind at observing this 
mass of “boulder porridge” rushing down these hill streams. 

I say, advisedly, boulders bounding down, for this can be 
seen on any occasion when the last gap of the boulder 
“bund” which is yearly thrown across the Ganges at Hurd- 
war to divert the river from the parent stream into the 
channels which lead into the senile I am not going to 
describe how this is carried into effect, as space would not 
admit of it, but at closing the last gap, as the water at this 
time (late in October or early in November) is. quite clear, 
boulders can be seen to spring ‘up from the bed, often reach- 
ing the surface, and again striking the bottom at each bound 
with such foree that the vibration can be felt several yards 
back from the stream. 

On one decasion, when I had to suddenly open the sluices 
of the Ratmoo dam, some loose boulders about the size of a 
man’s head actually sprang clear out of the water for two or 
three yards, and had all the appearance of a number of boys 
throwing a shower of stones; but possibly the best example 
I can give of the vibration caused by boulders in motion will 
be by my describing what I observed five years ago while 
passing down along the banks of the Baree Doab Canal in 
the Punjaub in a “ dhoolie” carried on men’s shoulders. 

hen I came within about thirty yards of one of the 
rapids on this canal I felt the vibration, and at once ordered 
the “ bearers” to stop. Again I felt the vibration of moving 
boulders, so jumped out of the “ dhoolie,” and on passing on 
to the down stream side of the rapid observed a violent action 
going on in the centre of the “apron work.” The rapid was 
in the act of breaking up. 

Near the spot I found two natives of the establishment, 
and at once despatched one of them to report the accident to 
the officer in charge, some seven miles higher up the canal. 
So the canal was closed before any very serious injury was 
done. I mention this fact to show that this vibration can be 
felt for some distance off, and so distinctly as to be conveyed 
a distance of some fifty or sixty yards, and observed in a 
dhoolie which was supported on men’s shoulders. 

In the examples of the large American rivers you refer to 
where the Missouri brings down water quite turbid, while 
the Mississippi is nearly a clear stream ; 1 would observe that 
where the load of solid matter held in suspension is not pro- 
bably one-thousandth part the weight of the water flowing 
down, it may be practically imposstble to observe any retard- 
ing of the velocity on account of the load transported, but 
with such torrents as above described, bringing down a large 
percentage of solid matter, and with water loaded with 
sewage, I believe it is possible by experiment te discover a 
difference in the velocities, as compared with pure water with 
the same slope and transverse section. The examples above 
given of water flowing at great velocities pitching about 
boulders, shows that a certain power must be exerted which 
offers some resistance to the flow of the water, and if so with 
rocks or boulders, forced to bound forward, so with shingle, 
sand, or the finest particles of clay, will the flow of every 
stream be somewhat retarded, in some proportion due to, the 
quantity and quality of the load transported. In the ease of 
the Missouri river [ believe that it will be found that the 
rock and soil of which its catchment basin consists is com- 
posed of materials that have already undergone the abrasion 
of water, while that of the Mississippi will be found more 
crystalline, and sand will predominate instead of mud. 

in proof of the power of flowing water picking up its load, I 
may here state that in the cold season the water is quite 
clear, and a rupee can be seen at depths exceeding 10 ft. at the 
head of the Ganges Canal, at the sixth mile the rupee is lost 
sight of at 5 ft. below the surface, at the 12th mile about 4 ft; 
at 3 ft. depth the rupee can be seen some 20 miles down the 
canal; and so on did the muddiness of the water go on in- 
creasing till about the 40th mile, when a saturated load of 
solid matter was attained. It was, therefore, in these first 
4) miles that all serious action on the canal bed and banks 
took place prior to the time I held up the surface of the water 


* When authorities like Messrs. Reed and Scott Russell 
appear to differ on the important question of the proper pro- 
portion of length to breadth in the construction of ships, it 


may be considered presumption for me to speak of the laws | poss: 


of resistance to be overcome, &c.; but what I wish to be un- 
derstood is that the expenditure to overcome the resistance 
(be it what it may) is nearly as the cube. That is, if three 
tons of coal is consumed in forcing a vessel for a given space 
of time at the rate of seven miles an hour, the proportional 
ratio of consumption of coal to propel this vessel nine miles 
an hour during an equal space of time, will about be as 
73: 9: :3:6.88 nearly, or to ‘increase the speed 28.57 per 
cent. the consumption of power, that is coal, iz increased 
113 per cent. sient 
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hich led me to think of this i 
power of water, and it was my nati 
pr Dope ng to fie that 
tate the conde tindtitditor sively’ ae’ tal aor Glee an diye 3 that « 
Sy cae a tarbid water, which can perv tage 
yon compared to , for nearly six months in the PA yg casnigh hg +s - 
st tr Lae an at pre- aol on eee tee 
sent, for | have far enough on your-epace 4 invention would result 
but T am not well acquainted with the system of the | , that the proviso 
sewage of this great Pegg ageless 'y six or more of the 
catant WSN En .™ s ye. “ injurious or incon- 
common-sense n, when @nee cancelled 
and transporting Poor of war is bien undriody an means of vemedy 
Lam of pinion that insolving this question, that the 
ties to be overcome will be more those of mind than matter. 
Onee, however, that 's ived opinions are over- 
come, I believe that the solution wil! be as simple as holding of 
2 ae of the Ganges Canal (to regulate | i 
veloer ; # ad 
beliove thatthe whole afte sSwage of his ty wil Ss opaehd 
ve t wi é » of 
over the fields within fy cight hous teoah ths eo tie 
first entering the pipes, and that all cam be accom- 
plished at a ively small outlay of, while the 
— avis eee eee i 
instead of, ag at present, expense to London, je 
while, at the game dined soqotehies dt ole daeigtous eck be o 
sold at much less cost than they are now. ville prison, like any other criminal, to be close cropped and 
for the artist, 


To bring about such a state of things many prejudices 
will have to be overcome as well as changes very probably 
introduced into household arrangements, that at dest ight 
may ap absurd ; but when it is admitted that the th 
of the inhabitants greatly depends on the introduction of 
these changes, it is wonderful how fast a e! may come 
over public opinion. It is therefore with satisfaction I find 
that you have taken up this question of the abrading and 
transporting power of water as you have done, even h 
you are of opinion that I am “ not a philosopher,” but wo 
rather have my deductions Pheri and tested by experi- 
ments before “ I settled these things myself.” 

In conclusion, I will only remark that twelve years ago, 
when Sir Probey Cautley showed me some papers connected 
with the sewage system of London, I then said what I 
venture to repeat now, that it is a mistake combining sewage 
discharge with storm water, and still more so to throw away 
this liquid manure into the river or the sea, and, being a 
canal man, was of opinion that it should be used for irriga- 
tion, for canal engineers are no exception to the rule in 
maintaining that “ there is nothing like leather.” 

I am, yours &c., 
T. Loery, C.E., F.R.S.E., M. Inst. C.E. 
THE PATENT LAWS. 
To tux Eprror or Enxoivreriya. 

S1n,—Esgivegrtne having recently thought worthy of 
approbation my effort to render the present patent law 
understandable to al] concerned in its operation by adding a 
treatise on the law of patents to Weale’s Series, I hope the 
following counter arguments to some advanced yp ae! R. 
Palmer in the House of Commons in support of Mr. Macfie’s 
motion for the abolition of the patent laws may find favourable 
consideration and a place in its columns. 

Sir K. Palmer, who ought to know better, has confounded 
mere suggestions for improvement with practical developed 
inventions. Ignoring the old story of Columbus and the 
egg, he thought fit to occupy the time of the Legislature by 
statements to the effect that because much was known as to 
the theory of the production of parafline, therefore a practi- 
eal, weil-developed plan of manufacturing that article, 
patented by Mr. Young, was a usurpation of the rights of 
the public and a crying evil, although before Young's ener- 
getic movement the public had no such ready means of 
supply as that gentleman has provided them with. Simi- 
larly, he objected to Betts’s patent for capsule metal, and to 
Bovill’s patent for the combination of blast and exhaust 

wer in flour making. All supported by law, evidently 

ased on the principle that it is not the man who tells us 
what a good thing it would be to provide good flour for food, 
but the man who first makes good flour—that is the public 
benefactor, and should be so rewarded as such. He seems 
to be profoundly ignorant of the fact that it requires much 
thought, much time, and no little expenditure of money to 
place the public in possession of a invention ready 
for their use and advantage, and that no one will use his 
thought and employ time and money in such matters if no 
opportunity for special advantage is to be reserved to him. 

Bat Sir ie Palmer thought fit to unduly exalt co t 
by a statement of a part of the truth concerning it, namely, 
thet it affected mental creations only, whereas it applies to 
translating, and even to the compilation of directories and 
other works, which can no more be termed creations than the 

tents for combinations of known i which form ~ 

ulk of the patents now ted. Lastly, our great equity 
lawyer incorrectly stated that if these laws were ‘abolished 
ibly “ there might be some rare instances in which the 
abolition of the patent laws might lead particular trades to 
suppress discoveries which were not patented. But even now 
amongst such trades patents were bought up for the pury 
of being suppressed,” a remark showing most astou 
legal inaccuracy or ignorance ; for although the suppression 

* The Madras rivers are only in flood for a few days at a 
time, and on such occasions the canals are generally closed, 
therefore these canals do not require such great velocities as 
those of Upper India. 





kept to hard labour. Such is the esteem 
the inventor is be; rudged his fourteen years’ right, with 
fi f i i = pro- 





power to Be peed. in exp e 
ceedings exorbitantly expensive © suite. 
How an equity predidead end Christian professor 
R. Palmer can advocate the meg and 
our using the services of the inventor without 
the face of the old Scriptural teaching, “thea 
muzzle the ox that treadeth out the corn,” and “who 
planteth a vineyard and eateth not of the fruit thereof,” is 


to me a mystery. 
Yours obediently, 
FP. W. Campi. 
Gray's-inn, June 14, 1869. 





To tue Eprror ov Exoineenine. 

S1n,—My attention having been called to a statement 
which has appeared in the newspapers of the 25th inst., that 
a deputation of the promoters of the proj tunnel 
the English Channel have waited upon the President of the 
Board of Trade to ask fora Government guaranteeon a sum 
of two millions sterling, for the purpose of making experi- 
ments as to the ernmcarpone | of such a means of communica- 
tion with the Continent, have represented to Mr. Bright 
that a commission of scientific men have reported in favour 
of the scheme, and that the French Government are waiting 
to see what action the English Government would take in 
the matter, I think it my duty, on behalf of the Anglo-French 
Railway Bridge Company, to state that I have never heard 
that such is the case; on the come I am led to believe 
that the sympathies of His Imperial Majesty the Emperor of 
the French are with the company which I represent. 

It is possible the commission meets me HO ended that 
the proposed i t it is quite 
cartsin that the Zmperor has , ad eninvibed, been 
to inspect the progress of experiments now making 
(without Government aid) 5 Soe Anglo-French Railway 
Bridge Company, and that expressed himself, after a 
lengthened examination of the details, much pleased with 
what he saw. [tis obvious that His must feel great 
interest in the success of this ng. 

The system of bridge bu y Baa Boutet 
has been so far proved, that two bri have bui’t in 
France on his principle, and a bridge with two of half 
, is in contemplation near St. Malo, the 
in 
These experiments have made with money subscribed 
by English and French believers in the ty of M. 
Boutet's system, .and until it has been shown that their 
belief is unfounded, I submit that the promoters of a rival 








scheme ought not to receive Gove t assistance to enable 
them to do that whielk the, rench Railway Bridge 
Company have and are at their own ex . 

I send a copy of this letter to in which the 
statement I have referred to has and have to re- 
quest that yo ee next impression. 

lam, » Your Servant, 
lo-French Baily Pres Company ; : 
Anglo-F\ 
16, Oud boomin ,, Tune 28, 1869. 


We are induce, to publish Mr. 


[ Le mye hae letter in the 
hope that it may convines readers yet un- 
eonvineed ‘= : and ree ommend af 

hich Mr. Ste . 
which Mr. Stead is — ~ 


deputation to the President of the Board of T, sta 

clearly enough that the Government guarantee, if obtained, 

onl be devoted not to the gaa - of experiments, but 

to the execution of such works 28 would, if the whole sum 

were ig, ergo not only prove the feasibility of the under- 
i t 


taking, would overeome all the most serious 
difficulties: Mr. Stead’s disbelief of the fact an in- 
fluential Preneh Corontission had reported on the scheme is 
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DISINTEGRATING MACHINE. 


DESIGNED BY MR. THOMAS CARR, ENGINEER, BRISTOL. 





possible to misrepresent entirely the actual amount of in- 
terest, support, and French Emperor gives to 
projects Thich are cake Gehan the public, with his alleged 
en ment. Of the truth of the assertion in the second - 
graph we have nothing but Mr. Stead’s assurance, and the 
second-hand wood cut in the Illustrated Times; and we 
roust have far better authority before we can believe that his 
Imperial Majesty does sanction and approve, as represented, 
the contrivance advocated of M. Boutet. Mr. Stead com- 
laine thet if Government assistance is not rendered to 
utet it should not be sought by the tunnel projectors. To 
this it is sufficient to say that the advocates of the present 
tunnel scheme are gentlemen, and men of position and in- 


fluence, and very far removed from the association of persons | 


who are connected with the Anglo-French Railway Bridge 
Company.—Eb. E 


WATERS’S FEED-WATER HEATER. 
To rune Evrror or Enouexainea. 

S1x,—My attention has been called to a notice in your im- 
ression of the 14th ult. of a “ Feed-water heater,” patented 
y Mr. H. N. Waters, Hartford, U.S. Enclosed I beg to 

send you a tracing of a feed-water heater designed by me, 
and fitted up in the works of Messrs. Fox and M‘Gregor 
fifteen years ago. Since then I have fitted them to all the 
non-condensing engines belonging to our firm ( Messrs. Bar- 


| 





clay, Ourle, and Co.) The great similarity to that of Mr. | 
Waters needs no comment. | 

In your impression of the 4th inst. Mr. Ellis, of London, | 
says “no other heater known to him will raise the tempera- | 
ture of the feed-water to 212°; perhaps not. I have now to 
inform him that he can see one bere at any time he calls for 
te Yours respectfully, 

ARCHIBALD GILCHRIST. 


Stobeross Engine Works, Glasgow, Jane 29, 1869. 


| 
i 
| 
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| be carried forward. 


| bushes. To avoid this defect, Mr. Carr has desi, 


| steel or cast iron poured in at the 


CARR’S DISINTEGRATOR. 

Most of our readers are no doubt familiar with the well- 
known Carr's disintegrator—a machine which is remarkable 
alike for its simplicity and for its thorough efficiency. There 
is, in fact, no machine which can compare with it in the 


THE BELGIAN POSTAL CONVENTION. 

By a convention signed in London on the 3ist of May 
last, a regular exchange of Post Office money orders will be 
effected between this country and Belgium so soon as the 
working arrangements for conducting the business shall be 
e leted. The maximum value of each order is fixed at 





power of disintegrating or reducing to powder t 
elays, ores, chemicals, superphosphates, and similar sub- 
stances; and we have, therefore, considered it well to illus- 
trate some improvements in its constructive details which 
Mr. Carr has recently introduced. We, therefore, annex 
illustrations which show some of these improvements, and 
these engravings we shall now proceed to describe. 

One portion of Mr. Carr's improvements relates to a 
method of constructing the cages of the machine so as to 
obtain increased strength, and at the same time admit of the 
ready application of bars or knives rotating with one of the 
driving dises for the purpose of breaking up such lumps of 
material as will not pass through the bars of the inner cage. 
Thus referring to Figs 1 and 2, it will be seen that the 
annular dise, a, is secured to the ring, a', of the outer cage, 
by bolts. Mr. Carr prefers to make, say, a dozen of the 
bars, a*, of the outer cage larger than the rest, and to cause 
the outer ends of these bars to pass through the ring, a’, and 
thus secure the ring, a', by nuts, a*, as shown. The annular 
ring, a, carries the bars, a*, of the second cage, and it is 
turned to fit the ring, a*. Fig. 2 also illustrates the mode 
of applying one or more bars, a*, in each cage to clear the 
» my between the cages, and of applying scrapers, a’, to 
clear the casing, y, or vanes, a’, to produce currents of air 


| through the machine. The ends of the bars, a*, are secured 
|} in square holes in the rin 


and dises, and are cranked out 
into the position in which they are shown by dotted lines as 
applied to one of the bars, a*, in Fig 1. The use of several 
knives instead of one, and placed at different distances from 
the shaft, ¢, for breaking up such lumps of material as will 
not pass between the bars, c’, of the inner cage is illustrated 
by Figs. 1 and 2. In these figures four knives, d, are shown 


| bolted at their outer ends to the annular disc, a, and secured 


at their inner ends to a ring, d*; these knives, therefore, 


| rotate with the annular disc in a direction opposite to that of 


the bars, c*, of the inner cage. 

Figs. 1 and 2 also illustrate a method of giving a larger 
capacity to the machine, without increasing the length of 
the bars of the cages. It will be seen in these figures that a 
cavity or dish is made in the large disc, 6, for the smal] disc, 
c', and that annular cavities are formed in the discs for the 
rings of those cages requiring it, so that all the cages are of 


| uniform width. 


In ordinary disintegrating machines the bush or bearing 


| of the hollow shaft wears rapidly, causing objectionable 


vibration ; and for this there is no remedy but renewing the 
ed, amongst 
others, the arrangement of bearings show in Figs. 1, 3, and 


| 4. In these figures the hollow shaft, b', is shown with an 


oblong hole made across it at each end, in which the 
brasses or bearings, 5°, are fitted in two halves, and these are 


| kept in their places by two plates, b*, secured oil-tight against 


facings upon the hollow shaft by bolts, 5°. Thé are 


| packed as they wear by thin plates of metal, of equal thick- 
| ness, which are added to the back of each step as required 


The remaining figures of our illustrations— Figs. 6 and é— 


show the mode adopted by Mr. Carr of casting steel or cast 


iron upon cores of soft wrought iron, to form bars for the 


|} eages. Fig. 5 is a cross section of a chill mould, and Fig. 6 
| an inside view of half the mould. i 


The wrought-iron core, z, 
is first placed within the mould, z', as shown, and the two 
parts of the mould are then secured together, and the molten 
te,z*. The mould can 
of course be shaped so as to produce a bar of any desired 
section. 


Tar Esew Vate Company.—At the annual meeting of 
the Ebbw Vale Company, held on Friday last, a divic of 
10s. per share was d . making, with the interim 
lividend, 17s. 6d. for the year, leaving a balance of 62597. to 


ten pounds sterling, and two hundred and fifty-one francs, 
fifty centimes respectively, the rate of commission charged 
being the same as those now ruling for the transmission of 
money through the English Post Office, and the proceeds 
from which will be equally divided between the two 
countries. By agreement in all matters of account relative 
to Post Office money orders resulting from the present con- 
vention the pound sterling shall be considered as the equi- 
valent of twenty-five francs, fifteen centimes of Belgian 
money. This rate can, however, be varied by common 
consent, and in the event of any alteration being found 
necessary, the transmission of Post Office orders shall be 
suspended if required until a new rate be established. 


COMPETITIVE PLANS. 
To tus Epiror or ExGineseine. 
Srr,—I beg the favour of a small s in the columns of 
your widely circulated and inivential periodical for a few 
remarks on the subject of competitions relating to designs for 





——— works. 
t appears to me that the system of competitions is very 
d to the interests of the profession for stated 
below. Although competition may be ~ ou to stimulate 
talent, and also to bring the most accompli engineer into 
a foremost place, yet when a number (say twelve) of equally 
competent men but holding different views are preparing 
lans for one and the same object,a reward or premium 
ing paid for the best, as only one can be accepted, the time 
and ae of eleven oe ee lost ; or, on the other hand, if 
the s are submitted to an engi appointed to carry 
ob the Caine his judgment, he, in fon, has the advice 
or assistance of twelve engineers, while only one is paid, and 
even the amount of premium is usually inadequate to the 
time devoted by the ful petitor. 

Of course this subject is not of such interest to established 
engineers as to those seeking position, but I would submit 
that, in order to support the tone and niary interests of 
the profession in future, it behoves the latter class steadily to 
oppose a system so deleterious, which they can soon termi- 
nate by refusing to compete. 

I am, Sir, yours obediently, 
Frascis Campty, C.E. 








June 24, 1869, 








GOVERNMENT aND THE TeLEGRAPHS—The Government 
have notified that the negotiations with the Te! ph Com- 
panies are completed, that those with the Railway Com- 
panies are so nearly finished as to enable the Government to 
estimate very nearly the sum that will be required for the 
acquisition of the system ; also that a Bill will be shortly in- 


= yee pre gy sre ey the funds, which 
Bill will contain clauses for the purpose of securing the 
Government monopoly in the transmission of telegraphic 
messeges, the same as the monopoly of the Post for 
carrying letters. 


Britisn Sutrrine.—In the year 1868 the i 
shipping of the United Kingdom (exclusive of river steamers) 
emp oyed in our home and foreign trade comprised the un- 

ted ber of 22,250 vessels of 6,516,434 tons, em- 








ploying 197,502 men, exclusive of masters, viz., 20,525 mailing 
vessels of 4,691,820 tons, em ing 153,840 men, and 1 

steam vessels of 824,614 tons, ing 43,662 men. At 
the end of the year there stood regi as ing to the 


28,444 vessels of 5,780,530 tons, viz., 
25,500 sailing vessels of 4,878,233 tons, and 2944 steam 
| veasels of 902,297 tons. This is the highest ever 
| recorded. There were built and registered in the United 
| Kingdom in 1868, 879 sailing vessels of 300,477 tons, and 232 
| steam vessels of 79,096 tons. 
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DE BERGUE’S STOVE FOR COOKING BY GAS. 


CONSTRUCTED BY MESSRS. C. DE BERGUE AND CO., ENGINEERS, MANCHESTER. 


FIG. 











A ForTNIGHuT ago, in the course of an article entitled 
“Cooking by Gas,” we directed the attention of our readers 
to an admirable little gas-heated cooking stove, which has 
been designed by Mr. Charles de Bergue, the well-known 
engineer and bridge builder, of Manchester, and we now 
publish engravings which will explain the construction of 
this handy little apparatus fully. In external appearance 
the stove is nothing more than a cast-iron chest, 12 in. square 
and 10 in. high, provided with a loose lid, and with a pair of 
doors on one side, as shown by the perspective view. Within 
the external casing, A, and cast in one piece with it, are 
curved partitions, forming the nozzle or combustion chamber, 
B, which is of the form at in Fig. 2, and which extends 
completely across the stove. The gas is conveyed to the 
stove by a flexible tube, which is coupled to one end 
of the pipe, D, this pipe being pierced on one side with 
A onnder of minute holes, which deliver jets of flame 
mto the lower opening, or mouth, of the combustion 
chamber. A poi of air enters the casing through the 
opening, M, and this air being drawn into the combustion 
chamber by the action of the jets, perfect combustion ensues. 
The products of combustion which—as we have ascertained 
by careful personal observation—are perfectly free from 
smell, and incapable of imparting any taint to the articles to 
be cooked, pass from the combustion chamber, B, in the 
direction of the arrows over the dish, C, returning over the 
cover, F, and finally escaping through the opening, G. The 
interiors of the combustion chamber, D, dish, C, and cover, 
F, are all coated with white enamel, so that they can be 
washed and kept clean as easily as ordinary earthenware. 
In our engraving, Fig. 2, two forms of cover, F and K, are 
shown, the former by a full and the latter by a dotted line. 
Messrs. De Bergue, however, now use a single cover only, 
this being so shaped that by merely turning it end for end it 
is — for use either with the gridiron in the sloping posi- 
tion, E, or the level position, J. The gridiron is made reversible 
so that it can be used in either of theee positions; and when 
placed in that marked E the current of heated air passes 
through it, so that any chop, steak, or cutlet, &c., placed on 
it is exposed to the heat on both sides. The enamelled dish, 
C, slides in grooves, as shown; and it not only serves to 
receive all fat or droppings from the meat while cooking, but 
it can be used to hold any article which it is desired to cook 
by heat reflected upon it from the enamelled cover, F. At 
the same time that meat is being cooked on the gridiron, 
potatoes can, if desired, be roasted in the space between the 
reflector, F, and the top cover of the stove; while the latter, 
being heated by the current of hot air passing beneath it, 
forms an efficient plate- warmer. 

Altogether we consider Mr. C. de Bergue’s cooking stove an 
admirable little contrivance, and we feel sure that it will be 
found invaluable, not only by bachelors in chambers, but for 
ordinary households, and we have no doubt whatever that it 
will come into very extensive use. By its aid a hot lunch or 
breakfast can be cooked in a few minutes, the stove ing 
on any table or office desk. and being in fact capable of being 
used almost anywhere. One of the most curious things con- 
nected with it—and one respecting which we were ourselves 
rather sceptical until we had convinced ourselves by actual 





trial—is the fact that no ete smell is evolved whilst 
oes Soe We be this to be due to the fact 
that all fat, &c., dropping from the meat is received by the 
dish, C, and there, not being burnt as it is during the 
usual . broiling a chop or steak over an inary 
fire. Finally we may mention that the stove consumes but 
5 eubie feet of gas for helf an hour’s work, so that with gas 
at the ordinary price, four meals can be cooked for less than 
one penny. 


CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 


Ox Wednesday, the 23rd instant, the members of this 
society held their annual ral meeting at the Whittington 
Club, when the report of the Council the financial state- 
ment was submitted and approved. In accordance with usual 
custom the President and Council retired from office. The 
President received very warm thanks from the members for 
the material assistance he had given during his term of office, 
and a — vote of thanks was passed to the members of 
Council. 

The following gentlemen were elected to fill the various 
offices upon the Council for the ensuing session : ident, 
W. Forsyth Black; Vice-presidents, G. J. ie- Dawson 
and James B. Walton. Members of Council, R. M. Bancroft, 
G. R. Godson, F. A. Klein, William Meakin, and Frederick 
H. Roberts. Honorary Secretary, George W. Usill; and 
Arthur F. Pain Honorary Treasurer. 

Upon the resignation of Messrs. Roberts and Dawson from | 
their respective posts of a Secretary and Treasurer, 
which offices they have successfully held for a period of nine 
years, and to whose efforts in behalf of the society the 
members are deeply indebted, it was proposed and carried by | 
acclamation that the acknowledgments of the society be pre- 
sented them suitably engrossed upon vellum, expressing the 
warm appreciation their services have given. societ 
may also congratulate themselves, al gh losing suc 
valuable officers, in obtaining the services of Mr. G. Usill as 
Honorary Secretary, whose exertions to increase and benefit 
the society generally have been indefatigable, and cannot 
fail to give satisfaction in his new es These remarks 
likewise apply equally to Mr. Arthur C. Pain, who has con- 
sented to act as Honorary Treasurer. 

Numerous considerations were taken into account ; amon 
others it was resolved that the society for the future should 
work under the “Scientific Institution Act” of 1854, that an 
annual conyersazione be given during the recess, and that 
the second annual dinner should be likewise held. 

It may not be out of place to mention that the society is 
in a very flourishing condition, and that its objects are not to 
attempt to place itself in opposition with the older institu- 
tion, but to offer facilities to the younger branches of the 
profession for reading and discussing pepers, isiting public 
works in operation, and general interchange of ideas and 
mutual benefit. 

















RECENT PATENTS. 

Tuk following specifications of completed patents are all 
dated within the year 1868; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 2984, 10d.) Ephraim Death and John Ellwood, of | 

i , patent apparatus for cutting leather, wood, 
paper, &e. The principal feature in this machin is the | 
substitution of a continuously revolving roller, with knives 
or —- its periphery, for the reciprocating cutters ordi- 


naril lo 

(No. 2939, 1s. 6d.) William Thomas Watts and Daniel 
Joseph Fleetwood, of Birmingham, patent improvements 
in the details of hydraulic ry tyr fy wom anagem 
not describe clearly without the aid of drawings. 

(No. 2950, 84.) Robert Oxland, of Pi th, and John 
Hocking, junior, of Redruth, patent of roasting or 
calcining ores and minerals. According to these plans the 
saaterials to be ealeined axe fod into the upper end of an 
inclined cylinder, this cylinder having a motion given 
to it its lower pe being in chonnan fev with a 
heating furnace. : 

(No. 2952, 8d.) Paul Joseph Edward Caron, of Paris, | 
patents a form of safety block, this block being so constructed | 








subjecting them to pressure so as form com 


or steam engines, which we could not describe iy. 

(No. 2962, 4d.) George Francis Morant, of Frenchay, 
patents making artificial fuel by combining turf, or 
a mixture of earth and vegetable matter, “dead oil” 


or creosote. We fail to see anything new in this. 
(No. 2963, 4d.) Vietor Gallet, of ose genet Ecelesall- 


road, Sheffield, patents converting iron ores (by preference 
the brown or red hematite ores) into cast steel by subjecting 
to a of tation with a mixture com: of 





87 parts of carbonate of lime; 13 parts of clay; 8 parte of 
oxide of manganese ; 3 parts of resin; and 50 parts of wood 


charcoal. 

(No. 2065, 10d.) Frederick Bernard Doering, of Victoria- 
street, patents the arran t of rock-boring machine, 
which we illustrated and ibed on pages 354 and 856 of 
the nt volume. 

(No, 2971, 1s. 4d.) Gustav Albrecht Carl Bremme, of 
Liverpool, patente inery for untwisting and 
picking oakum &c. It would require drawings to explain 
this machinery clearly. 

(No. 2978, 1s. 6d.) Alexander Melville Clark, of 53, 
Chancery-land, patents, as the agent of Jean Ventonillac, 
Louis Ventonillac, and Edward Jau, of 13, Boulevart &t. 


| Martin, Paris, a ridiculous apparatus “for producing power 


by means of levers.” We think we need not test our readers’ 
patience by describing this contrivance further. 

(No. 2984, 4d.) William Hallam and Henry Joseph Madge, 
of Upper Forest Tin Works, near Swansea, t methods 
of utilising tin plate shearings by placing them in boxes, 
and then heating these bundles in a suitable furnace and 
forging them into blooms. 

(No. 2988, 1s. 6d.) George Daws, of Penge, patents 
methods of opening and closing gates, &c., at railway crose- 
ings, which we could not describe clearly without the aid of 
drawings. ae ; on 

(No. 2991, 10d.) Victor Juge, of Nice, patents a 
for propelling vessels by jets, or by means of what he terms 
“ hydro-atmospherie” power. We could not describe these 
plans briefly even if it were worth while for us to do so. 

(No. 2294, 8d.) Alphonse Lafargue, of 13, Pine-street, 
Newcastle-on-Tyne, patents arrangements of pressure gauges 
in which the steam, or other fluid of which the pressure is to 
be indicated, acts — a piston, the rod of which is connected 
to the indicating finger and also to a system of weighted 
levers which regulate its motion. 

(No. 2006, 4d.) William Edward Newton, of 66, Chan- 
cery-lane, patents, as the agent of Norman Cutter of 
Cincinnati, U.S., the treatment and purification of iron, steel, 
and other metals in a heated bath of cyanideof potassium, 
or other fusible compound containing cyanogen, combined, 
with one or more metals, together with one or more of the 
compounds of sodium or potassium. 

(No. 3001, 84.) Joseph Woollatt and William Brown 
Dodds, of Clifton-terrace, Gravesend, patent a ridiculous 
apparatus for “obtaining motive power and 
vessels,” in fact a perpetual motion under name. 
The fact that patente are granted for such contrivances as 
this is a disgrace to the administrators of our patent laws. 


No. 3008, 6d.) John Dillon Scally, of Moor-street, Barton- 
on-Trent, patents a neat arran for filling casks, de- 
signed to prevent the loss by overflow to the usual 
system, and at the same time to ensure that the casks are com- 
pletely filled. The consists of a bung or stopper 
fitting into the bung-hole of the cask to be filled, this stopper 
being traversed by two tubes, one with the 
tank or vessel from which the cask is to be and the 


other being an air tube which by a flexible connecting 


is cou to a stand pipe fixed to the tank, and rising e 
the Iebel of the liquid contained in the latter. 

(No. 3015, 1s. 104.) Abner Thorp, of Codnor, 
arrangements of safet for mining cages, lifte, &e., 
which we could not be briefly without the aid of draw- 


ings. 

No. 3017, 6d.) William Robert Lake, of 8, Southampton- 
Rice patents, as the agent of A in Trel Ambler, 
Charles Edwin Rittenhouse, and Ro Emmet Preston, of 
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the top and bottom of the bale when taken out of a 
press after having being pressed in the usual way. 

(No. 9034, ad) Edward Alfred Cowper, of 6, Great 
-street, patents the employment, for adding chemicals 
ted iron or steel, of a “ float’ of cast or wrought iron 





85D 
is 


other suitable material; this float, which is placed on 
surface of the fluid metal, being so constructed that it is | 
of having the chemicals attached to, or held in} 
recesses in, its under side. The patent also includes the | 
employment of a “ physick” for iron or steel composed of a | 

lubl taining potash, soda, oxide of manganese, | 
lime, bi , or other oxide of lead, or any one or more of 

i ts. 

(No. 8040, 10d.) Edward Taylor Bellhouse and William | 
John Dorning, of Manchester, patent arrangements of | 
hydraulic ne presses, which we shall illustrate in an | 
early number. | 

(No. 3041, 10d.) Edward Simon, of Sheffield, patents | 

ents of brakes for railway or other carriages. Ac- | 
cording to these the retardation of the vehicles is to 
be effeeted by letting down blocks or skids between the wheels | 
and rail, or wheels and road, as the case may be, these blocks | 
being directed into their positions by curved guides. There 
are many evident practical objections to such an arrange- 
ment. 

(No. 3048, 64.) John Richardson Wigham, of Dublin, 
patents illuminating lighthouses by gases prepared from coke, 
coal, peat, or similar carbonaceous matters mixed with petro- 
leum, peraffine, or other liquid or semi-liquid hydrocarbons. 
The patent also includes a claim for fitting gas retorts “ with 
one or more arched meta! plates resting upon fillets or their 

uivalents on each side at the upper part of the retort.” 

(No. 3044, 10d.) George Gravelly, of Bow, mage ar- 
rangements of steam pumps and sea-water distuling appa- 
ratus, which we could not describe briefly. 

(No. 3048, 8d.) Thomas Garnett, of Smethwick, patents 
methods of constructing a and reciprocating 
hydraulic rams, which it would require drawings to describe. 

(No. 3060, 44.) Jacob Geoghegan Willans, of St. | 
Stephen's-crescent, patents “the heating iron granules and 
oxide of iron together, so as to bring them more or less to 
the condition of malleable iron, and then subsequently the 
melting of such granules and reduced oxide with cast iron, 
charcoal, or other materials commonly used by steel melters.”’ | 

(No. 3056, 84.) David Marshall, of Leith, patents pack- | 
ing the tubes of surface condensers by enlarging the holes in | 
the tube plates on one side and placing in the recesses thus | 
formed india-rubber packing rings, these rings having a} 

groove in them on their outer sides, so that they form, | 
as it wore, cupped rings, the edges of which spread under 
pressure, and form a steam and water-tight joint. 

(No. 3072, 10d.) Joseph Chaudron, of Brussels, patents | 
the apparatus for sinking shafts, of which we published | 
engravings and a description on pages 370 and 373 of our | 
last volume. 

(No. 3074, 6d.) John MeFariane Gray, of Birkenhead, | 

tents machinery for working turrets and heavy ordnance. | 

t would be impossible for us to describe the machinery | 
briefly; but we hope in a future number to give a full | 
account of it. 

(No. 3081, 6d.) James Steel, of Glasgow, patents the | 
arrangement of roasted malt extractor, which ve illustrated | 
and described on 486 of our sixth volume, and which we | 
noticed favourably at the time. 

(No. 8084, 10d.) John Arnold, of Sheffield, patents forms | 
of auxiliary water spaces for boilers and methods of fixing 
them. It would require drawings to describe these plans | 
clearly. 

(No. 9004, Is. 104.) Henri Adrien Bonneville, of 10, 
Sackvillo-street, patents, as the agent of Philippe Trichet, 
of Nieuil, w he terms an “ orthodynamical” pump, 
this pump having, according to his statement, been, “ in- 
vented and constructed after discovering the part which 
suction performs in lifting pumps, usually known as chain- 
pumps!” This “orthodynamical” pump is a kind of chain- 
pump having, in place of ordinary buckets, pistons, which 
are accurately fitted to the pipe in which they work. 

(No. 3100, 10d.) Evan Evans, of Neath, patents methods 
of arranging the ?— of boats so as to enable them 
to be used in canals, or narrow water-courses without injur- 
ing the banks. According to this plan, dies are ar- 
range’ between two bulls forming a kind of twin boat, 
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is such that when the pest y 
its lower end so that & eee can 
through an opening at the bottom pan. 

(No. 3110, 1s.) George Petrie Grant, of 8, 1 
lace, Wandsworth-road, patents methods of fixing 
cede into casks, by an expanding the bushes after 


, 80 as to force projections on their exteriors into 


are placed 

the sides of the bung-bole. 
(No. 3112, 8d.) 

Thomson, of Pelew-Main, patent thods of roasting 

ealeining ores, &c., in a revolving furnace heated by smoke- 





less gases. Various details connected with this method of 


calcining, are also included in the patent. 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 

1631. FaepeawKx Sreay Aner, Hatton - garden, “ Improve- 
ments in the manufacture of tablets for advertising and other 
yurposes,” 

1697. Joun Fiercner, Ashton-under-Lyne, “ An improvement in 
steam and other cocks applicable to union joints, which I call 
“ union cocks,” 

1789. CHARLE&3 Denpaien, 14, Lronmonger-lane, “ Improvements 
in the construction of velocipedes, and in the manner of driving 
and guiding them.” 

1791. Georee Bepe.., St, John, New Brunswick, “ An improved 
apparatas for re-adjusting railway locomotives, carriages, and 
other rolling stoek thrown off the metals of railways and tram- 
ways.” 

17938. James Ricey, Shoreditch, “ Improvements in roofs and 
other parts of buildings.” 

1790, James Gareth MARSHALL, Leeds, “ Improvements in 
velocipedes.” 

1801, Witt1aM ALEXANDER LyTrLe, The Grove, Hammersmith, 
“ Improvements in electro-telegraphic apparatus.” 


| 1802. Epwaro Tuomas Hvones, 123, Chancery-iane, “ lmprove- 


ments in saws or other similar instruments for cutting and 
lressing stone.” 
1808. ANTOINE ANNTBAL ARDIssoN, 111, Boulevart Magenta, 


Paris, “ An improved apparatus for stopping horses when they | 


run away or become anmanageable. 
1804. WiitiAM Epwargp Newton, 66, Chancery-lane, “ Im- 
provements in submarine drilling apparatus.” 


1995, CHagLes Stvuagt and WiLLiAmM WALKER, Manchester, | 


“Improvements in apparatus for expanding the ends of boiler 
and other tubes, and also for plugging the same when re- 
quired.” 

1806. JowN Hitt, Wolverhampton, * lmoprovements in furnaces 
for steam boilers and for other purposes,” 

1807. Roserr DeckwortH, WILLIAM GREENWOOD, JAMES 
PeARsoN, and Jomn Layorees. Blackburn, “ Improved appa- 
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»dore Merz, of Hebbarn and Georeg 
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ratus or appliances to be employed for sizing and warping yarns | 


and for weaving.” 


neckties 


pe: 
| 1856. Aveusts Destovy, 35, South buildi 


Bradf. Improvements in foot- 
steps. or bearings for the spindles and shafts of various 
1898. Rosert Beecnort, Ovenden, near Halifax, “ 
ia for wool or other fibrous substances.’ 
a “ Improvements 


1840, Josuru Tueopors Maspons, 2, Rue Ste. A . Paris, 
“Improvements in apparatus for ¢arrying inv wounded, 


sick, and other 
Manchester, “Improvements in 


MAL. THomas 
Banat Trice, Queen-street, “Improvements in the 
4 con- 
struction of spring mattresses and in bedsteads.” 
CHARLES STUART, Machester, “Improvements in chain 
‘hoseas Mctisavr. “An tural 
a ;, Edinburgh, improved agricul 
vip Dismant, Glasgow, “Improvements in sewing 
1846, James TaNoYs, Birmingham, “ Improvements in governors 
or for steam or other motive-power engines.” 


Fs Esk 


fe 


iss, “efaraso Virrcas FowtAsa, Copthall-Conr, “Im 
L SPANO VENTURA FONTANA, Court, “ ve- 
ments in harmoniums.” ge 


1851, Richanp Hoxnspy and Jaues Epwin Pures, Spittle- 
gate Ironworks, Grantham, “Improvements in reaping and 


1852, RicHarp Hognssy and Jamwes Epwin Pat.iirs, Spittle- 
gate lronworks, Granth * in bay-making and 
raking machines.”’ 

1853, ILLiAM WOOLFB, Derby-street, Bedford, “ Improvements 
in the construction of pi al 

1855. Tuomas RouTLepes, Ford Works, Sunderiand, “ Improve- 
ments in the preparation of materials for the manufacture of 


paper. 





nm, pr 





“ Improve- 
ments in means or apparatus for sewing boots aad shoes.” 

1857. WiitiAM Evwarp Newrtor, 66, Chancery-lane, “Im- 
proved apparatas for cleansing and preparing rags for the 
manufacture of paper.” 

1858, Bristow exe, 1, Serle-street, Lincoln’s-inn, “An im- 
proved apparatus for ventilating and purifying rooms or apart- 
ments,” 

1859. CHARLES MARLOR, Denton, “An improved pad for hats, 
caps, and other coverings for the head.” 

1860, WILLIAM Roseat Laks, 8, Southampton-buildings, “A 
new method of and app for ing the stitches made 
by a sewing machine.” 

1862. Joun Henry Banks, Brook-street, Knutsford, “ Improve- 
ments in convertible desks or benches such as are used for 
schools, churches, and other similar purposes.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 

1850, Geor@e WAKEFISLD Fox, Manchester, “ Improvements in 
the treatment of castor, cod-liver, and other medicinal oils 
in order to render the same more palatable.” 

1868, WiLtiaM Ropert Lake, 8, Southampton-buildings, “ An 
improved process for preparing sulphates and ob ing fine 
silver therefrom.” 

1869. WritiaM Roser? Lake, 8, Southampton-bulldings, “An 
improved culinary utensil to be used on stoves or ranges, for 
broiling, toasting, baking, and other analogous purposes.” 

1879, WILLIAM Kopeert LAkg, 8, Southampton-building 
provements in the permament way of railways” 

1884. HENRI ADRIEN BONNEVILLE, 10, Sackville-street, “Com- 
pounding and applying certain compounds to render fabrics 
water-repellent.” 














“Im- 





1908, Richakp WiLsox, Blackburn, “Improved fasteners for | Patents on which the Stamp Duty of £50 has 
bee Paid. 


1809. ALPHONSE LAFARGUE, 10, Park-road, Newcastle-on-Tyne, 
“ [Improvements in apparatus for weighing and registering.” 
1810. Joseru Haptey Ripve.t., Cheapside, “ Improvements in 


| 
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joints or connexions for uniting and securing together the ends | 


of pipes or tubes.” 
i8ll, Geonek Wittiamw Hows, Regent-street, “An improved 
construction of steam gauge.” 


| 
| 


| 


1812. Joun Harcovar Brows, Abbey Mills, Romsey, “ Im- | 


provements in the manufacture of helmets, hats, caps, and 
similar articles, and in the apparatus and arrangement thereof.” 
1813, Ootis Matuer, Salford Ironworks, Manchester, “Im- 


| 


n 

1682. WiLtiAmM Povparp, Blackfriars-road, “ Improvements in 
apparatus for screening coals and other materials.”--Dated 23rd 
Jane, 1866, 

1700. WriLtam BuckLey, Neepsend, Sheffield, and Levi Sarrn, 
Oughtibridge, “ An improvement in the pistons of steam engines, 
which improvement is also applicable to air pump buckets.” — 
Dated 26th Jane, 1966. 

1719, WriitaAm Wrartr, Bury St. Edmund's, “ Improvements in 
ate for screening grain and other substances.”—Dated 27th 
June, 1962, 


provements in machinery for ginning, burring, and cleaning | 1701. Joun MuInaRoy,. Edinburgh. “Improvements in apparatus 


cotton and other fibrous substances,” 

18i4 WriitiamM Rosgrt Laks, 8, Southampton-buildings, “Im- 
provements in sewing machines, chiefly designed for sewing the 
outer soles to the welts of boots and shoes.” 

1815. Lovrms Usnxry Dennis, Birkenhead, “An improved 
apperatus for cutting or dividing glass.” 

1816, EpwaxpGrirrttn Baswer, 89, Chancery-lane, “ lmprove- 
ments in connecting pipes or tubes.” 

1817. Kichanp Brows, Glasgow, “Improveménts in the manu. 
facture of iron.” 

1818. JOHN TAYLOR, 27, Russell-street, Bermondsey-street, “A 
floating and sliding top for wells, tanks, cisterna, or any other 
kind of vessel for keeping or holding water, fermented or unfer- 
mented, or any other kind of liquor.” 

1819. Wittiam Scorr UNDERHILL, Newport, and Jonny Smrru, 
Church Aston, “Improvements in reaping and mowing 
machines.” 

1820. WILLIAM Epwarp NewrTox, 66, Chancery-lane, “An im- 
proved attachment for and mode of actuating ships’ pumps.” 
1821. James YOUNG, Houghton-le-Spring, “An improvement in 

the slide valves of steam engines.” 

1822. Joan Garrett TonouR, 4, Southampton-buildings, “ Im- 
provements in shuttles for weaving.” 

1823. WiLitAm Roperer Lakes, 8, Southampton-bulldings, “ Im- 
provements in machines for sewing boots and shoes.” 

1826. ALFRED WILLIAM Moss, Nelson-square, “ Improvements 
in brims or hades for attaching to hats or caps. 

1827. Feix Lesecwe, 14, Brownlow-street, Drury-lane, “Im- 
gg ee in weighing machines.” 

1828. MARTIN Benson, 9, Southampton-building 
ments in machines for planing wood.” 

1830. MAaxrTin Benson, 9, Southampton-buildings, “ Improve- 
ments in band-eawing machinery for sawing wood, iron, or 
other material.” 

1832, Writs Surru, Bathgate, “Improvements in treating or 
purifying mineral vils.” 

1833. Joux Bastow, Shepherd's Bush, “Improvements in 
bleaching yarns, threads, and woven fabrics.” 

1834. Joun LinoLey, Clifton, “Improved a tus for oiling 
the axles of trucks or wagons used in collieries and for other 
similar purposes.” 

1835, Hewxry Batnoate, Salford, “Improved apparatus for 








“ Improve- 
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for excavating.” — Dated 26th Jane, 1866. 

1758. Tomas Cowett Craven, Albany, U.S., “ An improve- 
ment in sews for cotton gins.”—Dated 2nd July, 1866. 

1690. JOHN READING, SAMUEL ALFRED READING, GeoRGE Ep- 
WARD READING, and Farperick Faancis Reapine, Birming- 
ham, “Certain improvements in fastenings for articles of dress.” 
— Dated 25th June, 1866. 

1739. Joux Henry Jonsson, 47, Lincoln’s-inn- fields, “ Improve- 
ments in brick-making machines, and in the machinery or 
apparatus for operating the same”— Dated 29th June, 1866. 

17%. Joun Dickinson Brunton, 6, Leighton-crescent, Kentish 
Town, “ Improvements in machinery or apparatus for sinking 
Se ot and driving tunnels and galleries."—Dated 5th 

aly, \ 

1774. Jossrn CLEeG, and Joun Surra, High Crompton, near 
Oldham, “ lmprovements in the manufacture of ribbed pile 
fabrics.” —Dated 4th July, 1866, 

1963. ROBERT MITCHELL, Wolverhampton, “ Improvements in 
shaping and forging metals, and in the machinery or apparatus 
employed therein.”—Dated 2ist July, 1866, 

2724. JouN HENRY Jonson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in machinery nd decorticating 
paise, grain, and seeds.”— Dated 28th June, 1866. 

1727 aon Ge NLIFFE Lister, Manningham, “ Improvements 
in machinery for ring and and in treating silk 
waste.” — Dated 28th June, 1368. ce 


Patents on which the Stamp Duty of £100 has 
been Paid. 


184. Hewry Powsonsy, Liv I, ae in top-sail 
sheet bits or bolts.”— June, 1862. 

1857. EpWARD CHAMBERS NICHOLSON, Atlas Works, Locksfields, 
~ Improvements in the colouring matters applic- 
able to d and "Dated 24th June, 1362. 

1690, Isaac HOLDER, —~y “Improvements in means or 


apparatus for combing wool and other fibrous 
materials.”— 27th June, 1862. 

1901, Joun~ Tatnam, Rochdale, “Improvements in machinery 
or apparatas for spi bling, and winding 


nning, dou! 
rg wool, and other fibrous materials.”"—Dated 28th June, 
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DUNBAR AND NICHOLSON’S GAS-RETORT CHARGING AND DRAWING MACHINERY. 
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Ovr readers will remember that we published in our 
journal of September 21, 1866, engravings of machinery for 
charging and drawing retorts, designed by Mr. James Dunbar, 
and we now illustrate on the present page and page 26 
an improved and or? arrangement of machine for per- 
forming this work, which Mr. Dunbar has lately introduced. 
Our illustrations show his single scoop steam charging and 
drawing combined machinery, which is specially designed to 
work either in old or new retort houses, and can command 
the working of retorts in any form of settings. Each gas 
engineer has a particular form of setting that e thinks the 
most economical—for instance, some have retorts set six in a 
bench, and others from seven to fifteen in a bench, and 
irregularly disposed, so that it is almost impracticable to 
construct a machine to draw more than one charge at a time 
(that is for erected works). For new works to be erected, Mr. 
Dunbar proposes to charge and draw three retorts at a time; 
but so far as his experience goes, he recommends the single 
machine, which meets all the requirements of gas engineers. 
Retorts may be charged by the use of this machinery—one 
man being employed to work it, and two men to attend to 
the filling of the scoop, and the retort doors—at the rate of 
one per minute. 

On reference to the engravings (they almost speak for them- 
selves), it will be seen that the retort house is fitted with two 
parallel overhead rails, which extend longitudinally and 
parallel to the range of retort mouths. These rails support 
a traveller, which is provided with wheels, running along 
the longitudinal rails; other wheels are mounted on a car- 
riage or cradle, which runs transversely to the rails along the 
traveller. It will thus be seen that the cradle may be moved 
horizontally towards or from the mouths of the retorts, and 
may be brought opposite to any retort in the series. 

¢ movement of the cradle along the rails of the traveller 
is effected by means of the steam engine giving motion from 
a pinion on the crank shaft, which is geared to the spur 
wheel on the counter shaft. On this counter shaft are two 
mitre wheels with a double frictional cone clutch workin 
between them on a feather. Into these two wheels is gearec 
a third, which is placed and keyed on the lower end of the 
inclined shaft, the upper end being fitted with a bevel pinion 
gearing into a wheel on the forward axle of the running 
wheels of the cradle. The engine being always in motion, 
the clutch has only to be thrown in gear on either side to 
obtain either the in or out motion without reversing the 
engine. The motion to the main traveller for travelling 
longitudinally is taken from the crank shaft of the engine, 
which is fitted with mitre gearing and frictional cluteh (for 
reversing motion); these wheels give motion to a vertical 
shaft fitted at the upper end with a continuous screw or 
worm, which is geared into a worm wheel that is held in a 
bracket secured to the T framing of the cradle. A square 
shaft passes through the centre of the worm wheel, the latter 
sliding on it; this square shaft is carried by —- at 
each end from the traveller framing. On one end of this 
shaft is fitted a spur pinion, which gears with a spur wheel 
fast on the axis of one of the running wheels of the traveller, 
thereby imparting motion to it. E 

From the cradle or carriage are suspended wrought-iron 
T frames, which support the combined scoop and es. 
The outer end of the scoop, or that which is farthest from 
the retorts, is made cylindrical, and this portion forms the 
journal on which the seoop turns. : 

Radial lever arms are provided for supporting the scoop, 
these arms being fitted with frictional rollers, which are fitted 
so as to form the bearing, and allow the scoop to turn over 
freely. These arms are balanced and keyed on to a rockin 
shaft carried in bearings in the lower end of the suspe 
frames. The said rocking shaft carries a segment of a worm 
wheel into which gears a worm on a shaft which is actuated 
by mitre wheels on the counter shaft and frictional clutch, 
as before described. 

The attendant in charge of the machine stands on a small 
platform in front of it, and by mancuvring the handles as 
may be required he produces all the movements requisite for 
introducing and withdrawing the scoop into and from the 


retort, and transporting it, either in a horizontal or a vertical 
direction, from one retort to another. 

On rotating the endless screw the rocking shaft rotates 

Tr oo means the radial lever arms will be 

rought to different positions, thus raising the to the 
height of any one of the retorts in tio bon co sattian, In 
order to maintain the upper surface Ppptre me nf ma 
zontal during this movement there is a parallel motion given 
to it by the aid of an endless chain passing over two equal 
sized chain Pullers, the one being held stati on the 
rocking shaft, and the other fitted loosely upon eylin- 
drical part of the scoop, but coupled therewith by the inter- 
vention of the well-known arrangement of detent and ratchet 
wheel. The object of the detent and ratchet arrangement is to 
enable the scoop to be reversed or turned over in its i 
for the purpose of discharging the coal into the retort (with- 
out interference from the chain wheels) after it has been in- 
troduced into such retort ; whilst the detent serves to couple 
the chain wheel with the scoop when imparting the 
necessary parallel motion to the scoop for keeping its open 
side upwards or horizontal. This endless chain is also 
for turning the scoop over in its ing. The chain wheel 
or rocking shaft has a worm wheel at! to it, which is 
driven by a screw worked by frictional gearing from the 
engine shaft. 

With the feeding scoop is combined one or more movable 
blades or a series of movable blades or rakes, these blades 
answering the purpose for withdrawing; by this combined 
apparatus the two operations are performed, namely, feed- 
ing of the retorts with coal and withdrawing the coke. 

to withdrawing the coke or residual products of the de- 
structive distillation the bined scoop is introduced in an 
inverted position into the retort, the rakes being well within 
the hollow of the seoop, so as to pass freely over the surface 
of the coke until the scoop has entered a sufficient distance 
therein. In this position the rocking shafts with rakes are 
partially rotated in their bearings by the action of a hand- 
wheel with spur pinion and spur gearing fast on the outer 
ends of the rocking shafts when two are used. The hand- 
wheel and pinion work on a stud pin on the cap that forms 
the end of the scoop as well as the bearings for rocking 
shafts, thereby cone each rake to dessribe an are of a 
cirele in a downward direction, so as to cut transversely 
across the mass of caked fuel or coke in the retort, from 
side to side, at each point where a rake or pairs of rakes 
oceur. In this position the scoop is withdrawn from the 
retort by running back the cradle, and the entire contents 
of the retort will be drawn out with it at one single stroke 
or traverse, leaving the retort ready for a fresheharge. The 
hand-wheel is now turned in the reverse direction, which 
has the effect of turning the biades or rakes inside the scoop 
again, the scoop being turned over by the endless chain that 
also acts as the parallel motion. 

The steam is supplied from a stationary boiler to steam 
pipes running along the wall of the retort house. To this 

ipe is attached a flexible steam pipe (fitted with universal 
joints) in connexion with the steam pipe or traveller which 
runs along the side of the girders that carry the cradle with 
the engine. On the girder there is a bracket placed, and 
through the upper end of this bracket the steam passes into 
the radial and telescopic pipes that connect to the steam 
easing of the cylinder. On reference to the illustrations this 
wil! be readily understood. ; 

The scoops may be filled with coal either by manual labour 
from the retort house floor or from a travelling tender, which 
consists of a coal-box or from a frame 
mounted on running wheels, which traverse 
rails in company with the traveller, so as to be 








ways in 


floor, where such is not used as a coal store. 
In conclusion, we may state that the oor rmpage beng 
26 is from a photograph of one of the machines that have 





used | railway line from London to Brighton will still 











A New Line to Berentroyv.—In a recent 
Times it is stated that :-—* Parli 


on if rival i 

Geanbe-dicost, fs ke to start tom the lauhon, 
-street. it is to start 

end Dover Railway at Penge station, and follow 

of the line for which an Act was obtained in 1866 

Chatham and Dover and South-Eastern Companies 


of the Tatefield Tunnel. Thence it 
crossing the main line of the South-Eastern 
Godstone station. It then crosses the 
stead line about two miles to the west of East 
thence by West Heathley in a nearly direct li 
corner of Chailey-common, crossing the Keymer Branch 


enge to 
os to Poh aa = 
ighton 524 miles. maximum gradien t 
190, and s minimum curve half ye radius. 
four tunne! een oy ee which is 2 miles and 3 
chains, the ages , being 1984 yards, and the 
to exceed a million a sterli , ineluding vy J 
powers and all contingencies. Me. Houuloes extiaate fat 


ee get Brighton and itan Railway, as 
year, is 1,543,1611., exclusive of borrowi 


which, if exercised to the usual extent of 
share capital, would 
gradients on his line, 
sist of 6 miles of 1 in 
of 1 in 70, 69 chains 
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FRENCH MILITARY TELEGRAPHS. nial Soest This could of course be 
Tux following details of the military electric-tele-| 70 oiher wire was connected with the metal work 
‘Spparatiis used in the experiments in the camp supporting the reels, and through it with the iron 
at last summer, appear in a report wpon the | cheeks of the latter, which one end of the wire 
lntely published in Paris.* ee or cable was clamped. [These two wires, like those 
lectri¢ Lelegraph.——Yor military purposes it is de-| connecting the graple with the batteries, were of 
eer that the apparatus should not only be simple copper coated with gutta-percha. The contact was 
im#self, fut should be capable of being used in COM-| secured each tite the téegraph was put in work, by 
nésion withthe permanent lines of telegr ready | means of small Gras# button-headed screws, known as 
established. Keeping these endy "| bomes, serres fils, and serres lames. 
cation of Morse’s recorder, consteaiam] The sides of the frontseompartment were fitted up 
fram designs furnished by the Bai . 
and known as Le poste Militaze.® 
found to answer well. This apparat 
a box, to the hottom of which it is secured 
The manipalator is placed on the right of the small 















either side. The cores, cheeks, and ,asles of 
reels were of iron, the other parts of wood. The ax 
revolved in sockets fixed on two iron rails running 
glong,.the sides of the compartment, and known as 

fet Aome jncenious arrangements were 
* | provided 





fhe men working them. 





‘ protecting the 
in stormy weather. The » and front of the box Each garried 5 kilom. (130 kilog.) of wire if! 
fuld dows, seas to eye ing Wied | equi pe B90 kilog. had been found to be 
without necessitating some I ecg 3 ae foo mexiarame soseh' of a reel to be perfectly 
The conteion between the : P| manageable, if wad ered preferable to have 2 to | 
partly by wires, partly by « cable laid ‘along the) jij5%n, only on each, or 1 kilom. of the cable above | 
ground, described. ,The-totalinterior length of the voiture 


Fires. These: were of copper, 1.6 wil. in diameter,| nose was 3m. 20¢. 
mast kilog., and or ak about 100 francs per : chariot p “i ine, or wire wagon, was similar | 
ilom. wire proved Ox eouductor, re, in @xterior to ve, but somewhat longer, the in- 
with care, could be used with intervals of 200 and) torioe length being 3m. 90¢. It carried twelve reels, 
500 m., or even more, between the supports. six on a side, each having 3 kilom. of wire. The 
Cables-Several kinds were tried." In the last ex- | jances, thirty or forty in number, were racked longi- 
periments the cable was formed of oY aged os five an- tudinally between the two rows of reels. Each wire 
nll core, bound rome il tet | ag cred ni up of ph, wd ed an, 

’ , Insulators, rc , &c., Te. 
then a layer of oakum, the whole being bound round + 


Po ae 





rubber. It weighed 35 kilog., and cost 320 francs | equivalent to an average day’s march of 20 kilom. (or 
per kilom, It was perfectly insulated, and good | 124 miles.) The poste centrale resembled the voiture 
conductor, When laid along the ground it suffered poste without the reels, the whole interior being fitted | 
little from wheels and the feet of horses passing an up as a telegraph office. Two ateliers, or squads, each 
repassing over it. Bat it had serious defects. It consisting of one sergeant, two corporals, and twelve | 
was rather too large in its diameter, and very weak, | .o\diers—exclusive of drivers, buglers, &c,—were told 
stretching sufficiently to injure the core with a strain | oF to each voiture poste with its accompanying wire 
of 30 kilog., and breaking with one of 40 kilog. The wagon. ’ 
wires of the core were so fine us to be frequently eut| fy addition to the arrangements above described, | 
through in removing the covering for the parpose of | ,,, equipment for mountain service was provided on | 
spicing. : : the following plan—this was called the poste roulante : | 
Supports.-—The wires wero supported on light! 4 mule or pack-horse carried two panniers, one on | 
staves ealled lances, 3 m. 80 c. in length, 200 of which leach side, one holding the telegraph apparatus, the | 
made & military wagon-load. They were sunk 12im- | other the battery, the weight of the two being equal ; | 
in the ground, and wedged up with wooden pickets. | ach, ease being also provided with drawers for the car- 
Where the line made an angle, the lances were riage of insulators, cramps, &c., so arranged as to | 
strengthened with guy-ropes, known as haubans, | siow of their being opened without removing the 
attached to iron pickets. The lances could be length- panniers from the mule’s back. Across the top was | 
ened by attaching two or more end to end by means packed a small light square tent, to serve as an office, 
of rings called anneaux de rallonge, fitted with clump | snd q tripod table for the apparatus, ay iron picket for | 
screws. a pty “earth counexion,” and a bag of tools. A second | 
Insulators.—Wire spheres of india-rubber made | mule or horse carried two reels with their supply of | 
hollow so as to fit over the ends of the lances, and wire, slung pannierwise across a pack-saddle by means” 
surmounted by a small cylinder of the same material. | of ehains. 
The wires were attached to the insulators by a couple} 4s the unwinding of the reels on the male’s back 
of turns. P ’ : would not only alarm the animal, but also disturb the 
Iron cramps were also supplied which could be! hajance of the load, a small wheelbarrow was also 
driven into the ground, or inte the walls and trees en provided, light enough to be lifted up in the hands if | 
route to support the cable when used in place of wires. | necessary, and fitted to receive one pair of reels. The 
For the transport of this materiel four-horse tilted | mallet required for driving the picket could be used 
wagons were provided, of three descriptions. Each | as 4 handle, so as to-enable a man to push the con- 
wagon was supplied with lamps arranged for external | ¢rivance before him without stooping. 
or internal use, and om gh distinguishing flag This little barrow often proved of great service 
marked witha Tin front. The draught m “marching | eyen with the wagons, in passing over broken ground. 
order” is not stated, neither are the kinds of timber | [p crossing streams, too, it could be placed in the | 
used in their construction of the wagons specified. | stern of a boat, thus greatly facilitating the “ paying | 
The voiture poste, or travelling telegraph office, was in | out” of the cable. . 
two compartments-—the fromt serving as an office, the/| ‘Pye operation of laying down the line was conducted 
rear @ ntaining reels for the wire or cable. On the las follows: A wire-wagon, followed by its voiture | 
left of the front compartment (which was furnished | poste, marched first, both wagons halting from time to | 
with small windows) was a table, to the top of which | time to allow of the working party keeping a little 
was scrowed the case containing the telegraph. On the | ahead of them. The signals for advancing and halting 
right was a seat for two operstors, under which were were given with awhistle The working party usuallly 
peed the batteries, The “earth connexion” was} consisted of one atelier (15 men) divided into three 
neintained by means of w wire communicating with subdivisions, and without arms or packs. 
the iron axletree, which in its turn was connected by The sergeant marched at the bead marking oat the | 
means of the brass axletree boxes, and a metal rod| ine foot by foot. The. first subdivision followed, | 
ran ning along one of the spokes. with the tyre of. the digging the holes for the lances usually at 50 to 60 m. 
wheel. ‘The connexion was thus, independent of the apart, or when cuble was used,- digging the little 
movements Of the’ vehicle. Where ® good “earth” } trenches to reevive the latter at points where roads 
could not be found the wheels were ‘wetted from time had to be crossed, fixing the cramps for its support at 
to time, or the wire was detached from the axletree, | distances varying in accordance with the nature of the 
and tilted to a hollow iron. picket provided with holes ground, &e. The second party unwound the wire or 
end filed with water,t which was driven inte the | cable, making the splices and joints, The third then 
, "| attached the wire to the lances:fixing the latter; or 


} 
| 











Telegraphic Mristatre. Paris, 1560. 





° La 
t A supp'y of water was carried ine emall gutte-pereha laid out the cable, filling in the trenches where such 
stern fitted in rear of each wagon were made for it, and finishing the line generally. 








:| with drawers and pocketg for carriage of spare stores, | 
&c. The hind compartment held eight reels, four on | tying dow the ends ries twine. “This was 
as 


ing the motion of the reels, and | 


The work was very arduous. The average rate 
attained on the most favourable was two kilom. 
the hour with suspended wires, and five kilom. with 
cable. In passing villages, &c., double the above time 
proved requisite. ar | 

For taking up the line five or six men marching im 
inverse order were sufficient. The rapidity with whieh 
this manmuvre was executed eqeatied and sometimes 
exceeded that of ordinary route marching. 

In joining the lengths of cable, the covering was 
first removed and an elastic india-rubber tube sitpped 
over one length, the wires were then.spliced and the 
india-rubber tube drawn over thr 
found to answer *, 


the tying, process 


times substituted for india-rubber tubey-, 
contained two fidia-rubbér dises having wm them 


for the passage of the cable and hollow serews ag each 
end working against them. The screws wer€'made 


| hollow so as to allow of the passage of the} cable 


through them. The splice wagmade in the ordinary 
way, the tabe drawn over the jaimt and the discs com- 
pressed round the cable by the*aetion of the screws. 
A joint could be thus made in thirty seconds. It was 
found, however, that the vibrationof the cable loosened 
the screws and allowed. watet to leak into the joints. 
The experiments at Chalons were conducted by a 
corps formed provisionally of detachments of the 
different regiments in the camp, under the superin- 
tendence of some officers of the Etat Major, assisted 
by some employés of the Administration des Tele- 
graphs. They were of various kinds. On one ocea- 
sion when a series of manceuvres were executed in 
presence of the Emperor, parties of the telegraph corps 


. One voiture poste with its accompanying chariot jaccompanied each division. Communications were 
twice with votton tape steeped in vulcanised india- poste-bobine was estimated to carry a length of wire | 


kept up between the divisions with the head-quarters, 
and with the telegraph station at Mourmelon through 
which despatches were transmitted to Paris. On 
another occasion a party of the corps, with a voiture 
poste and wire wagon, accompanied a cavalry recon- 
paissance to a distance of 8 kilom, from the camp. 
They laid down aline of telegraph, transmitted several 
reports to camp, and took up the line again in time to 
re-enter the camp with the cavalry. 

The crowning experiment was made on 30th July. 
A party of the telegraph corps, consisting of 4 officers, 
2 civil employés, 70 men, 5 wagons, including a forage 
cart with the baggage, and 30 horses and mules, 
marched from the camp at midnight with provisions 
for two days. A ‘ine of wire, 7 or § kilom. in length, 
had been established the evening before. The night 
was very dark. ‘The party arrived at its destination 
at 1 a.m., and immediately commenced the prolanga- 
tion of the above line with the aid of lanterns. By 
6 am., 24 kilom. of line had been completed, and 
guards established along it. The party bivouaced at 
Perzy. The line remained in use 36 hours. At 5 4.m., 
on lst August, they started again for Chalons, and re- 
entered the camp at 10.30 a.m., having br in the 
whole of the line of telegraph. 

These experiments were considered highly satisfac- 
tory.. We smog however, that the Imperial Govern- 
ment has not considered it expedient. to establish a 
separate corps for telegraphic purposes at present ; 
the materiel has accordingly been made over to a com- 
pany of the Corps du géuie, by whom tlie duties are in 
tuture to be performed. 


Ts.porarny 1s Tax Rives Piate.—tThe first public tele- 

ph which has been constructed by the Government. of 
Sucete Ayres was opened on the 4th of May. Cards were 
issued jointly by the President of the Argentine i 
Don + mew it 'F. Sarmiento, and the Governor of Buenos 
Ayres, Don Emilio Castro. Many of the principal native 
and foreign residents availed themselves of the invitations. 
Two Morse instruments (by Siemens, Brothers), placed in the 
drawing-room, worked direct with the main ee from 
2 p.m. to 4 p.m. about 100 were 
trenemitted. The president a ee in which he said, 
“ The time may not be distant when the telegraph will unite 
South America to Europe.” The ee oy westerly 
from Buenos Ayres for 100 kilometres on Government 
railway, then northerly for 300 kilometres, crossing several 


large rivers to San Nicolasde les Arroyos de 
Sante Fé, two ports on the Parana, to which the Liverpool 
| line of steamers can pass. The total length of the line is 


| 405 kilometres of double conductors, being the greatest 
tance made 


dis- 
im South America by one administration, The 
president has recently 800 
miles of telegraph, commeneing at Rosario, to proceed 


: 


ward. The tenff of the Government is; for a 
im tramemitted under 100 miles, Is, 8d.; from 
100 to 200 miles, 3s. 4d.; and above 200 miles, 5s,. The 

et Oe 
by the President's desire, his speech, consisting of words 
in ish, was telegraphed to Rosario, and published there 


the same afternoon. 
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The Parks, Promenades, and Gardens of Paris, described: 
and considered im relation to the Wants of our owes Cities 
ond of Public and Private Gardena. Ww. 
¥.L.8., Correspondent of the Times for the Hi 
Department of the Great Paris Exhibition. 

John Murray. 

Tue pleasantly written and profusely illustrated 

volume before us is one which, although not an engi- 

neering text-book in the ordinary sense of the term, 
will yet be perused with interest by a number of engi- 
neers, and particularly by those charged with the 
execution of municipal improvements. Mr. Robinson 
is evidently an admirer of modern Paris; aud who 
that has visited that city at a favourable season does 
not share his admiration of its broad tree-planted 
boulevards, its numerous squares and public gardens, 
and its general “ airiness,” so different from the ter- 
rible compactness, not to say closeness, of our own 
vast metropolis? But he nevertheless appears to be 
fully aware of the defects of the French system of 
mublie gardening, and he points these out as freely as 
1e does the practices worthy of imitation, Aptly he 
quotes from “ Aurora Leigh :” 

The city swims in verdure, beautiful 

As Venice on the waters, the sea swan. 

What bosky gardens dropped in close-walled courts, 

Like plums in ladies’ laps, who start and laugh! 

What miles of streets that run on after trees, 

Still carrying all the necessary shops, 

Those open caskets with the jewels seen ! 

And trade is art, and art’s philosophy, 

In Paris, 


Here in London we have large parks in abundance, 
these being for the most part well wooded and main- 
tained in excellent order; but with the excepton of 
these parks our metropolis includes but very few open 
spaces available for public use. We have’ many 
squares undoubtedly, but the grounds they include 
are, with but few exceptions, private property; and 
the aspect of nearly all these grounds in their present 
condition is, moreover, rather conducive to melancholy 
than otherwise. Im Paris, on the other hand, there 
are, besides the magnificent boulevards and the Champs 
Klysées, numerous squares aud small publie gardens 
scattered through the very heart of the city where 
they are readily accessible to all, and where their value 
in a sanitary point of view is the greatest. It is this 
system of avoiding unnecessary crowding, of convert- 
ing all open spaces to the best account, and of plant- 
ing trees or suitable shrubs wherever room can be 
found for them, that Mr. Robinson would like to see 
introduced into the cities and large towns of this 
country ; and not only this, but he shows how it could 
be introduced in a number of instances without 
serious interference with our existing plans. He 
shows that much money has been wasted by planting 
trees and shrubs which are by their nature unfitted for 
growth in cities, and treats at some length of the 
varieties which may be planted in confined situations 
with the certainty of obtaining satisfactory results. 

Concerning the system of . watering the roads, 
gardens, and parks of Paris, Mr. Robinson gives some 
interesting details. As many of our readers are no 
doubt aware, the watering of the roads in Paris is 
effected hy means of hose connected to plugs or 
standards arranged at intervals along the wayside. 
The apparatus. at present most used consists of five 
tubes, each about 6 ft. long, and a shorter tube, to 
which the distributing branch is attached. These 
tubes are made of sheet iron lined with Jead and 
bitumen, and they are connected by leather junction 
pieces, a small two-wheeled truck being placed at each 
joint to earry the pipes clear of the ground, and enable 
the whole to be moved readily. Thé details and cost 
of this apparatus are all fully given in Mr. Robinson’s 
book. As regards the ecohomy of this system of 
watering, as compared with that formerly adopted of 
employing the ordinary water carts, we may quote the 
following particulars relating to the expense incurred 
in watering the roads of the Bois de Boulogne. The 
area of the roads in the Bois amounts to 540,000 square 
metres (exclusive of side paths), and to water this 
area 120 men are employed. Each man in five hours 
waters 4500 square metres of road three times over, 
besides watering the side paths once. The cost per 
annum is given as follows : 





francs. 
Interest and maintenance of hydrants o- 18,000 
Cost and repair of hose, &c, ... A: Sex 6,200 
Wages of 120 men at haifa day for six months 35,000 
55,000 


which the watering is performed averaging 180, this 


amounts a. 55,000 a 0.0005 


his account of the 
Montrouge devoted te mushroom. 

there zn much in all these. subjects which 
even from an engineering pomt. of view. 
we mentioned at the commentement of 
borough surveyors, or engineers charged 

cipal improvements, eanudt fail. to derive 
vaiuable information from. perusal of 
un der review, while to the general reader 
ps gr be peg 39 as a thor i. 
tai escription of the parks and gardens o 
capital of La Belle By xi 


The Industries of Scotland. Their Rise, Picts 

Present Condition. By Davip Buemwen. i ; 
Pm pte a ae “ 

UBiNG last year hewspaper- public 
Scotland sone teal toa ley elaborate series of 
articles in the weekly issue of the Scotsmaie 
under the title giver at the head of this notice. 
articles were extensively read, and so favourably: re- 
ceived at the time of their publication that the author, 
one of the literary staff of the Srotsmen; has‘since felt 
justified in giving them @ more permanent form. “In 
their collected state they form a goodly-sized octavo 
of between five and six hundred pages. It is r 
to mention that since the articles a te the 
newspaper the subject: matter has wu careful 
revision, and numerous additions have been wade; 

The sort of work undertaken by Mr. Bremner has 
been often attempted, but never, so far as we are 
aware, upon such an extensive plan as is here indi- 
cated, embracing, as it does, all the principal industries 
of a country. In the monthly volumes isséd by 
Charles Knight, many years ago, certaih’ classes of 
manufacturing processes and technical arts were very 
fuily described by George Dodd. If we mistake not, 
the descriptions referred to first appeared as supple- 
ments to the Penny Magazine about the years 1841- 
1844, and afterwards ‘appeared in some half dozen 
volumes under the title of British Manufactures. Since 
then many other persons have entered this very at- 
tractive field of literary labour, stimulated ina number 
of instances, doubtless, by the international exhibitions 
of industry which have been held during the last two 
decennial periods. Besides being attractive, it is 
eminently a fertile field to cultivate. There is not 
much fear of the soil being exhausted or overworked, 
inasmuch as new industries are arising almost every 
day, or old ones are undergoing me oses and 
being subjected to intptovements. Mr. Bremner’s 
book is peculiar in this respect, that it is not eclectic, 
so to speak, dealing only with groups of allied in- 
dustries. The author seems to cater for “att omni- 
vorous public, and, therefore, whatever branelt of in- 
dustry has attained importance among his countrymen, 
either from its extent or from some peculiarity in ¢on- 
nexion with it, he goes at it and deserthes it, His in- 
dustrial survey extends over the whole of Seotland, 
almost from John O’Groats to Maiden Kirk, for it in- 
cludes the fishing trade of Wick, the. * Herrin 
Metropolis,” and the qesmrying of granite in Kirkeud- 
brightshire. On the last-mentioned subject wemay 
quote two or three snatches, having some intertst for 
our readers: 

Granite exists in almost exhaustless abundance in the 
stewartry of Kirkeudbright. The three princi jistriets 
where it is found o¢éupy nearly one-fourth of the sufface 
of the stewartry. Though me pe, anit on 

ell known many t 1 
ws not codauteede ae no idea belie entertained bowery 
important uses for which it could be i 
tion was until recent years paidte 
valuable roek. hen the bridge 
was built—in the years 1804-5-6, aftera 
the celebrated engineer, at a cost of rot 
never to have entered the mind of any one eon 
utilise the granite boulders which lay scattered at 
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The surface watered being aliogether about 600,000 
square metres, and the number of days per annum on 


distances from the site of the bridge. Om the , the 
stones employed in : i of ce tape 
ported at great ex . ‘ of Arran ; 
and they were subject to# heey Oe J 
mented the fae er RE? | 

the Liverpool from the 

of Munches—Mr-#ebg Ho Maxwell--» portion 

Hill, in the immediate 
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Mr. Bremner does 


with anything ae 
simply as things which should be “generally known.” 
Qn those subjects, therefore, which: most interest our 


readers the information 
special and technical. Amonst the } 

we find the following: ining, manufactare of iron, 
manufactures in iron, shipbuilding, railways, miscella- 
neous man in metals, manufactures in india- 
rubber, granite, freestone, pavement, and'slate quarry- 
ing ; brewing, distilling, sugar-refining, manufacture of 
mineral oils and paraffine. Within-the last two or 
three years our readers have been made familiar with 
the operations carried om at various plages mentioned 
by Mr. Bremnet, such for instance, as Coatbridge, 


i to usis not 


artsherrie Ironworks, Parkhead and Lancefield 
Forges, the Clyde shipbuilding and marine 


engine shops, Bathgate and A iewell Chemical 
Works. There are many, things = which Mr. 
Bremner is silent. For instance, he tells us nothing 
of the extent and vat of the chemical i 

ineering industries of Glasgow ; though he gives 
+ some account of the manufseture pf cast iron and 


malleable iron, igcluding the Richardson process, he 
leaves his readers unaware of the fact that there is a 
Bessemer steelestablishmentin yand that inthat 


busy hive of industry some of Mr. er’s earliest 
experiments were carried out. To dO anything like 
justice to the maltifarious industries of Glasgow would 
require several ¥olunes as big as the one under notice. 
But a minute description of the indnstries of any 
great town or district did not fallin with Mr. Brem- 
ner’s plan; still we may justly class his book — 
with two well-known volumes which hage been callec 
forth by recent meetings-of the British “Association— 
we refer to “The Industries of the Tyne, Wear, snd 
Tees,” and to’ “The Resources, Products, and In- 
dustrial His of Birm amd the Midland 
Hardware District.” .We hope that,Glasgow will 
rofit by the example set°to herthy Newcastle and 
Serininchant and tell her own industrial story when 
she next succeeds in inducing the British Association 
to hold its annual meeting on the banks of the Clyde. 


—_—e 





Tux Rovat Iserrrurs ov Barri Agcurrecrs—The 
apnual conversagione of this institute, held the evening of 


yesterday week was, ag, usual, very numerously attended, 
Lpot only by members of thea and their 
friends, but by artists and scientific men, rooms of the 
psociety in Conduit-street, were gcorated for the 


occasion, and filled with givice many of which 
were Jent by the President, Mr. W, V.), inetudim 
specimens of 










of opening a quarry on it to obtain blocks suitable for the Institute) by M 


tome beautiful ;% yg _ 

mosaics, Venetian other specimens manufac. 
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» qaaeieaiteall deena taser aisle ai d under the This could of course be} The work was ardeces. The s sake 
FRENCH MILITARY TELEGRAPHS. remy hy oe, Se oe bo nk wen sae » arenas yale 


Tue following details of the military electric-tele- 

us used in the experiments in the camp 

at last summer, ap in a report upon the 

lately published in Paris.* ae 

trie Pelagraph.—For military purposes it is de- 

sigpble that the apparatus should not only be simple 

im itself, tygt should be capable of being used in cou- 
pagion with the permanent lines of tel 

established. Keeping these & 
cation of Morse’s recorder, cons! 











fram designs furnished by the But 

and known as Le am Militaiwe, va 
found to answer well. This apparatas ts im 
a box, to the bottom of which it is secure slides. 
The manipulator is placed on the right of the small 


alle sn rma 
to the 


eee oe 
i The sides and front of the box 


poncucun cae 


partly by wires, partly by « cable laid--along 


ground, 


Wires. —These were of copper, 1:6 mil. in diameter, | 


weighing 22.5 kilog., and costing about 100 francs per 
kilon. Ehib eice taal an’ 

with care, could be used with intervals of 200 an 
300 m., or even more, between the supports. 

Cables.—Several kinds were tried.’ tn the last ex- 
periments the cable was formed of a core of five an- 
nealed copper wires, bound round with white cotton 
thread, over which was a coating of gutta-percha, and 
then a layer of oakum, the whole being bound round 
twice with cotton tape steeped in vulcanised india- 
rubber. It weighed 35 kilog., and cost 320 francs 
per kilom. 
conductor, . When laid along the ground it suffered 
little from wheels and the feet of horses passing and 
repassing over it. But it had serious defects. It 
was rather too large in its diameter, and very weak, 
stretching sufficiently to injure the core with a strain 
of 30 kilog., and breaking with one of 40 kilog. The 
wires of the core were so fine as to be frequently eut 
through in removing the covering for the purpose of 
splicing. 

Supports.—The wires were supported on light 
staves ealled lances, 3 m. 80 c. in leugth, 200 of which 
made a military wagon-load. They were sunk 12 in. 
in the ground, and wedged up with wooden pickets. 
Where the line made an angle, the lances were 
strengthened with guy-ropes, known as haubans, 
attached to iron pickets. ‘The lances could be length- 
ened by attaching two or more end to end by means 
of rings called anneaux de rallonge, fitted with clump 
screws. 

Insulators—Wire spheres of india-rabber made 
hollow so as to fit over the ends of the lances, and 
surmounted by a small cylinder of the same material. 
The wires were attached to the insulators by a couple 
of turns. 

Jron cramps were also supplied which could be 
driven into the ground, or inte the walls and trees ex 
route to support the cable when used in place of wires. 


and, 


It was perfectly insulated, and a good | 
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The other wire was connected with the metal work 
‘and through it with the iron 
which one end of the wire 
These two wires, like those 
phi with the batteries, were of 
percha. The contact was 


supporting the reeks; 
‘aathe of the latter, 
or cable was ¢ k 
connecting the 
copper coated with 
secured each tine th 

means of small Grass 

bomes, serres fils, and serres lames. 

The sides of the frontecompartment were fitted up 
with drawers and pockets for carriage of spare stores, 
&c. The hind compartment held eight reels, four on 
either side. Tie cores, cheeks, and asles 
reels were of iron, the other parts of wood. 


revolved in sockets fixed on two iron rails running 


e graph was put in work, by 
uttén-headed screws, known as 


sites of the compartment, and Known a8} eontained two iidia-rubber dises 


» ingenious arrangements were 


‘fer -Bome 
the motion ‘of the reels, and 


neo it pf the men working them. 
Bech, 1 


ied 5 kilom. (130 kilog.) of wire if| through them. The splice waemade im the 


#90 kilog. had been found to be 


t of a reel to be perfectly 


ry saga ty ; red preferable to have 2 to | 
3 kilom. only on éach, or 1 kilom. of the cable above 


described. The, fotabyinterior length of the voiture 
poste was 3m. 20. 
in éxterior to 


ine, or wire Wagon, Was similar 
ve, but somewhat longer, the in- 
terior length being 3m. 90c. It carried twelve reels, 
six on a side, each having 3 kilom. of wire. The 
lances, thirty or forty in number, were racked longi- 
tudinally-between the two rows of reels. Each wire 
wagon carried also a supply of pickets, wood and iron, 
insulators, ropes, &c., &. 

One voiture poste with its accompanying chariot 
poste-hobine was estimated to carry a length of wire 
equivalent to an average day’s march of 20 kilom. (or 
124 miles.) The poste centrale resembled the voiture 
poste without the reels, the whole interior being fitted 


up asa age office. Two ateliers, or squads, each 


consisting of one sergeant, two corporals, and twelve 
soldiers—exclusive of drivers, buglers, &c,—were told 
off to each voiture poste with its accompanying wire 
wagon. 

n addition to the arrangements ‘above described, 
an equipment for mountain service was provided on 
the following plan—this was called the poste roulante : 

A mule or pack-horse earried two panniers, one on 
each side, one holding the telegraph apparatus, the 
other the battery, the weight of the two being equal ; 
each case being also provided with drawers for the car- 
riage of insulators, cramps, &c., so arranged as to 
allow of their being opened without removing the 
panniers from the mule’s back. Across the top was 
packed a small light square tent, to serve as an office, 
and a tripod table for the apparatus, an iron picket for 
“earth counexion,” and a bag of tools. A second 
mule or horse carried two reels with their supply of 
wire, slung pannierwise across a pack-saddle by means 
of chains. 

As the unwinding of the reels on the mule’s back 
would not only alarm the animal, but also disturb the 
balance of the load, a small wheelbarrow was also 
provided, light enough to be lifted up in the hands if 
necessary, and fitted to receive one pair of reels. The 


Por the transport of this materiel four-horse tilted | malict a ge for driving the picket could be used 
1 


wagons were provided, of three descriptions. 


Bach | as a han 


e, s0 as _to.enable a man to push the con- 


wagon was supplied with lamps arranged for external | ¢rivance before him without stooping. 


or internal use, and carried a distinguishing flag 


This little barrow often proved of great service, 


marked witha Tin front. The draught m “marching | even with the wacons, in passing over broken ground. 
order” is not stated, neither are the kinds of timber In crossing streams tue it could be placed in the 
used in their construction of the wagons specified. | ” ares: 
The voiture poste, or travelling telegraph office, was in | out” of the cable. 
two compart ments-—the front serving as an office, the | 


rear containing reels for the wire or cable. 
left of the front compartment (which was furnished 
with small windows) was a table, to the top of which 
was screwed the case containing the telegraph. On the 


On the | 
| poste, marched first, both wagons halting from time to | a-awing-room, worked direct with the main li 
| time to allow of the working party’keeping a little | 2 p.m. to 4 p.m. about 100 
| ahead of them. 


stern of a boat, thus greatly facilitating the “ paying 


The operation of Jaying down the line was conducted 
as follows: A wire-wagon, followed by its voiture 


The signals for advancing and halting 


right was a seat for two operutors, under which were | were given with awhistle. The working party usuallly 


pi ce j the 


batteries. The “earth conmexion” -was| consisted of one atelier (15 men) divided into three 


maintained b ”~ . “ ie rh | > ae ; 
maintained by means of a wire cowmunicating with | subdivisions, and without arms or packs. 


the iron axletree, which in its turn was contiected by 
means of the brass axletree boxes, and a metal rod 
ruvaing along one of the spokes. with the tyre of the 
wheel. The connexion was thus, independent of the 


movements of the vehiele. Where # good “earth” | trenches to reecive the latter at points where roads 








The sergeant marched at the head, marking out the 
line foot by foot. The first subdivision followed, 
digging the holes for the lances usually at 50 to 60 m. 


: Te 
apart, or when cable was used, digging the little 406 kilometres of double conductors, being the greatest, dis- 


the hour with wires, and five kilom. with 
eable. In passing villages, &c., double the above time 
proved requisite. : & 

For taking up the line five or six men marchi 
inverse order were sufficient. The rapidity with 
this manceuvre was executed equa sometimes 
exceeded that of ordinary route marching. 

In joining the lengths of cable, the one was 
first removed and an elastic india-rubber tube slipped 
over one length, the wires were themspliced and the 
india-rubber tube drawn over ‘secured by 
tying dowa the ends toing, This was 
rocess 
These 

them 
for the passage of the cable and hollow serews aj each 
jend working against them. ‘The screws made 
hollow so as to allow of the passage of the} cable 
; ordinary 
way, the tube drawn over the} and the discs com- 
pressed round the cable by the*astion of the screws. 
A joint could be thus made in thitty seconds. It was 
| found, however, that the vibrationef the cable loosened 
the screws and allowed water to leak into the joints. 
| ‘The experiments it Chalons were conducted by a 
corps formed provisionally of detachments of the 
different regiments in the camp, under the superin- 
tendence of some officers of the Etat Major, assisted 
by some employés of the Administration des Tele- 
graphs. They were of various kinds. On one occa- 
sion when a series of mancuvres were executed in 
| presence of the Emperor, parties of the telegraph corps 
jaccompanied each division. Communications were 
kept up between the divisions with the head-quarters, 
and with the telegraph station at Mourmelon through 
|which despatches were transmitted to Paris. On 
another occasion a party of the corps, with a voiture 
| poste and wire wagon, accompanied a cavalry recon- 
|naissance to a distance of 8 kilom, from the camp. 
| They laid down aline of telegraph, transmitted several 
| reports to camp, and took up the line again in time to 
| re-enter the camp with the cavalry. 
| The crowning experiment was made on 30th July. 
A party of the telegraph corps, consisting of 4 officers, 
| 2 civil employés, 70 men, 5 wagons, including a forage 
cart with the baggage, and 30 horses and mules, 
| marched from the camp at midnight with provisions 
| for two days. A lime of wire, 7 or 8 kilom. in length, 
|had been established the evening before. The night 
| was very dark. ‘The party arrived at its destination 
j at l a.m., and immediately commenced the prolonga- 
| tion of the above line with the aid of feehaones.t ip 
6 am., 24 kilom. of line had been completed, and 
| guards established along it. The party bivouaced at 
| Perzy. The line remained in use 36 hours. At 5 a.m., 
|on ist August, they started again for Chalons, and re- 
entered the camp at 10.30 a.m., having brought in the 
whole of the line of telegraph. 
| These experiments were considered highly satisfac- 
tory. We learn, however, that the Imperial Govern- 
ment has not considered it expedient. to establish a 
| separate oar for telegraphic purposes at present ; 
| the materiel has accordingly been made over to a com- 
| pany of the Corps du géuie, by whom the duties are in 
tuture to be performed. 









ia-ru. 


| times substituted for 








} = 
Te.eorarny tx THe River Piare.—tThe first public tele- 
ph whieh has been constructed by the Government of 
| Buenos Ayres was opened on the 4th of May. Cards were 
| issued jointly by the President of the Argentine pognihe, 
| Don Domingo F. Sarmiento, and the Governor of 

Ayres, Don Emilio Castro. Many of the principal native 
| and foreign residents availed themselves of the invitations. 
| Two Morse instruments (by Siemens, Brothers), placed in the 
. eu from 


despatches were 
transmitted. The president a speech, in which he said, 
“ The time may not be distant when the telegraph will unite 
South America to E * The 





| railway, then northerly for 300 kilometres, crossing several 
| large rivers to San Nicolasde los Arroyos and Kosario de 
| Sante Fé, two ports on the Parana, to which the Liverpool 
| line of steamers can The total length of the line is 


F 


for the ' 


tance made in South America 
| president has recently eontra 


| 


could not be found the wheels were ‘wetted from time | had to be crossed, fixing the cfa:ps for its support at | P commeneing at Rosaric to proceed north- 
to time, ar the wire was detached from the axletree, | distances varying in accordance with the estate of the } ward. The tariff of the Selmnenn be’ i is; for a 
and tilted to a hellaw iron picket provided with holes! cround, &e. The second party unwound the wire te | chao message transmitted 100 mc, In, 8d. 5 from 
ond filled with water,¢ which was driven inte the | cable, making the splices and joints... The. third then | 100 to 200 miles, 3s. 4d.; and above 200 miles, 5s, . The 
wpemierad aid ———— | . : ' of the nation was opened on the Sth of May, and, 

* La Telegraphie Miditaire. Paris, 1960. attached the wire to the lances fixing the latter; Or | Sy the President's desiee, hie bpesch, consisting of S030 words 

+ A supply of water was carried in a «mall gutte-pereha | faid out the cable, filling in’ the trenches where such | in Spanish, was telegraphed to Rosario, and published there 

n rear of each wagon. were made for it, and finishing the line generally. Sete ebereen é 
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LITERATURE. 


The Parks, Promengdes, and Gardens of Paris, described | 
considered 


and in relation to the Wants of our com Cities 
and of Public and Private Gardens. 
F.LS., of the Times for 


John Murray. 

Tux pleasantly written and profusely. illustrated 
volume before us is one which, although not an engi- 
neering text-book in the ordinary sense of the term, 
will yet be perused with interest by a number of engi- 
neers, and particularly by those charged with the 
execution of municipal improvements. Mr. Robinson 
is evidently an admirer of modern Paris; amd who 
that has visited that city at a favourable season. does 
not share his admiration of its broad treesplanted 
boulevards, its numerous squares and public gardens, 
and its general “ airipess,” so different from the ter- 
rible compactness, not to say closeness, of our own 
vast metropolis? But he nevertheless appears to be 
fully aware of the defects of the French system of 
public gardening, and he points these out as freely as 
he does the practices worthy of imitation. Aptly he 
quotes from “ Aurora Leigh :” 

The city swims in verdnre, beautiful 

As Venice on the waters, the sea swan. 

What bosky gardens dropped in close-walled courts, 

Like plums in ladies’ laps, who start and laugh! 

What miles of streets that run on after trees, 

Still carrying all the necessary shops, 

Those open caskets with the jewels seen ! 

And trade is art, and art’s philosophy, 

In Paris, 


Here in London we have large parks in abundance, 
these being for the most part well wooded and main- 
tained in excellent order; but with the excepton of 
these parks our metropolis includes but very few open 
spaces available for public use. We have many 
squares undoubtedly, but the grounds they include 
are, with but few exceptions, private property: and 
the aspect of nearly all these grounds in their present 
condition is, moreover, rather conducive to melancholy 
than otherwise. In Paris, on the other hand, there 
are, besides the magnificent boulevards and the Champs 
Klysées, numerous squares and small publie gardens 
scattered through the very heart of the city where 
they are readily accessible to all, and where their value 
in a sanitary point of view is the greatest. It is this 
system of avoiding unnecessary crowding, of convert- 
ing all open spaces to the best account, and of plant- 
ing trees or suitable shrubs wherever room can be 
found for them, that Mr. Robinson would like to see 
introduced into the cities and large towns of this 
country ; and not only this, but he shows how it could 
be introduced in a number of instances without 
serious interference with our existing plans. He 
shows that much money has been wasted by planting 
trees and shrubs which are by their nature unfitted for 
growth in cities, and treats at some length of the 
varieties which may be planted in confined situations 
with the certainty of obtaining satisfactory results. 

Concerning the system of. watering the roads, 
gardens, and parks of Paris, Mr. Robinson gives some 
interesting details. As many of our readers are no 
doubt aware, the watering of the roads in Paris is 
effected by means of hose connected to plugs or 
standards arranged at intervals along the wayside. 
The apparatus at present most used consists of five 
tubes, each about 6 {t. long, and a shorter tube, to 
which the distributing branch is attached. These 
tubes are made of sheet iron lined witlr lead and 
bitumen, and they are connected by leather junction 
pieces, a small two-wheeled track being plaged at each 


joint to earry the pipes clear of the ground, and enable 


the whole to. be meved readily. Theé details and cost 


of this apparatus are all fully given in Mr. Robinson’s 
As regards the ecotomy of this system of 
vaced with that formerly adopted of 
inary water carts, we may quote the 
following particulars relating to the expense ag 

be 


book. 
watering, as pee 
employing the or 


in watering the roads of the Bois de Boulogne. 
area of the roadsin the Bois amounts te 540,000 square 


metres (exclusive of side paths), and to water this 
Each man in five hours 
waters 4500 square metres of road three times over, 
The cost per 


area 120 men are employed. 


besides watering the side paths once. 
annum is given as follows : 





francs. 
Interest and maintenance of hydrants «- 18,000 
Cost and repair of hose, &c., ... oes bee 6,200 
Wages of 120 men at half a day for six months 35,000 
56,000 


The surface watered being aliogether about 600,000 
square metres, and the number of days per annum on 


Ww. 
Department of the Great Paris Exhibition. 






which the 


ing is 
565. 
amounts to, = 0,00051 francs per 


watering 





Montrouge devoted te 
oe much in all these: 
even from an engineering point of view 

we mentioned at the of this 


cipal improvements, ¢annot fail to derive much 
valuable information from. a perusal of the volume 
un der review, while to the general reader the book 
can also be recommended as a thoroughly good de- 
tailed description of the parks and gardens of the 
capital of La Belle France. wii ooiid 


The Industries of Scotland. Their Rise, 


P and 
Present Condition. By Davip BREMyen. "Liinburgh : 


Pes oe ~ 38 
UBING last year newspaper-reading public of 
very elaborate series of 





Scotland were treated toa 
articles in the weekly issue of the Scotsmat 

under the title given at the head of this notice, 
articles were extensively read, and so fay re- 
ceived at the time of their publication that the author, 
one of the literary staff of the Scotsman; has*sitice felt 


their collected state they form a goodly-sized oetavo 
of between five and six hundred paged. It is r 
to mention that since’ the articles # bs the 
newspaper the subject matter has wu careful 
revision, and numerous additions have beéwniade; 
The sort of work undertaken by Mr. Breminer has 
been often attempted, but never, so far-as we are 
aware, upon such an extensive plan as-is here indi- 
cated, embracing, as it does, all the principal industries 
of a country. In the monthly volumes issued b 
Charles Knight, many years ago, certaihi Gasses’ of 


fully deseribed by George Dodd. If we mistake not, 
the descriptions referred to first appeared ‘as le- 
ments to the Penny Magazine about the years 1841- 
1844, and afterwards appeared in some half dozen 
volumes under the title of British Manufactures. Since 
then many other persons have entered this very at- 
tractive field of literary labour, stimulated in-a number 
of instances, doubtless, by the international exhibitions 
of industry which have been held during the last two 
decennial periods. Besides being attractive, it is 
eminently a fertile field to cultivate. There is not 
much fear of the soil bemg exhausted or 
inasmuch as new industries are arising almost every 
day, or old ones are undergoing metamorphoses and 
being subjected to improvements. Mr. Bremner’s 
book is peculiar in this respect, that it is not eclectic, 
so to speak, dealing only with groups of ‘allied in- 
dustries. The author seems to cater for’att omni- 
vorous public, and, therefore, whatever branéh of in- 
dustry Es attained importance among his countrymen, 
either from its extent or from some pevuliarity in ¢on- 
nexion with it, he goes at it and deseribes it. «His in- 
dustrial survey extends over the whole of Seotland, 
almost from John O’Groats to Maiden Kirk, for it in- 
cludes the fishing trade of Wick,’ the —'s 
Metropolis,” and the quarrying of granite in Kirkeud- 
brightshire. On the last-mentioned subject we may 
quote two or three snatehes, having some intertst for 
our readers: 

Granite exists in almost exhaustiees abundance ‘im the 


stewartry of Kirkeudright. The three principal @istriets 
where it is found o¢gupy nearly one-fourth of the surface 
of the stewartry. the existence of was 


well known many ago, the p mods oy 
was not understood; and. no idea entertained of the 
» | important uses for whieh it could be available, no atten - 
tion was until recent years paid te quar or work’ 
valuable rock. When the bridge 2 
was built—in the years 1804.5-4, after a ping 
the celebrated engineer, at # cost of neatly i 
never to have entered the mind of any one 
utilise the granite bouldete- which lay scattersd af 
distances from the site of the bridge... On the 


, the 
stones employed in ei hg pets wee en 







ported at great 


and they were subject heavy 
mented the rs x i. 
the Liverpool ‘Trustees leased from 
of Munches—Mrdehn Hs Maxwell—a ; 
Hill, in the immiediate, 

of opening a quarry on it to obtain blocks suitable for dock 





hag tore srsecing 180 he dat el aed 


borough surveyors, or. engineers charged with muni- por 


justified in giving them @ more permanent form, » In build 


manufacturing processes and technical arts were very 4d 


aot 
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Retry ee 


wre 


material 


with anythin RI scientific detail, but 
simply = things which should be “ generally known.” 
On those subjects, therefore, which most interest our 
readers the information imparted to us is generally not 
special and technical. Amonst the subjéets discussed 
we find the following: Coal-mining,manufactare of iron, 
manufactures in iron, shipbuilding, railways, miscella- 
neous manufactures in metals, manufactures in india- 


¥,| rubber, granite, freestone, pavement, atid'slate quarry- 


; brewing, distilling, sugar-refining, manufacture of 
mineral olla aa paraffine. Within the last two or 
three years our readers have been made familiar with 
the operations carried om at various places mentioned 
by r. Bremnet, such for instance, as Coatbridge, 
artsherrie Ironworks, Iarkhead and Lancefield 
Forges, the de shipbuilding and marine 
engine shops, Bathgate and iewell Chemical 
Works. There are many, things which Mr. 
Bremner is silent, Fort he tells us nothing 
of the antes and ves of Sy ae ey en 
ineering industties of | ; though he gives 
c some account of the manufacture of cast iron and 
malleable iron, including the Ri process, he 
leaves his readers unaware of the fact that there is a 
Bessemer steelestablishmentin yand that inthat 
busy hive of industry some of Mr. er’s earliest 
experiments were carried out. To @6 anything like 
justice to the multifarions industries of Glasgow would 
require several volumes as big as the one under notice. 
But a minute description of the indnstries of any 
great town or district did pot fall in With Mr. Brem- 
ner’s plan; still we justly class his book alon 
with two well-known volumes which haye been callec 
forth by recent meetings-of the British “A ssociation— 
we refer to “The Industries of the Tyne, Wear, ond 
Tees,” and to The Resources, Products, and In- 
dustrial History of Birmingham and the Midland 
Hardware District.” .Wehope. that-Glasgow will 
profit by the example set to her*by Newcastle and 
Birmingham, aid tell her own industrial story whea 
she next succetds in induciig the British Association 
to hold its annual meeting on the banks of tie Ciyde. 





Tar Rovan Issrrrvre. or. Britma ARcurrects.—The 
annua! conversazione of this institute, held the evening of 
yesterday week was, as. natal, numeérously attended, 
Lot only by members of the urchitechueth i profession and their 
Triends, but by ertists and seientifie » fhe rooms of the 
society in Condwit-street. mre emp! 
occasion, and filled with ghojee works 
were lent by the i Mr. W. 
some benutifal specimens 














of ; 
mosaics, voneite ee specimens of art manufac. 
tare lately reint in country. jp the paint- 
laa ah » Aegon were, Le 3 B,.W. Cooke, R.A., 
8. Hodges, Marken, oliday, 2 jon, the late C. Stanfield, 

jend David Roberts. worl a 
sketches by E. Brewer, and two 

Lone of the Bart er of the President of 
the Institute) by Mr. attracted much attention. 
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crete —_ ry eh angie by rows a | STEAM BOILER INSPECTION. 
piles driven - below the foundation. faces of the | RGR : + a sti 
walls are protected by timber work. From the lock entrance | . Tae a on ae roviding twee periodical 
the sea walls extend 240 ft. each way north and south, but | inspection of steam ; prepar: brought in 
beyond this distance additional wing walls of carstone and | during the present session by Mr. Henry B. Sheridan, 
church stone have also been erected. fre tforms on which | Mr. Vickers, and Mr. on 
the lock gates are to work are 9 ft. 6in. below low water of | Whereas it is expedient that Majesty’s subjects should 
| Seinen Sia Gas en ae eneenee. The stone used is | be ‘protected by « proper system of inspection and 
Bramley Fall. The lock gates were put together on the spot, tion from accidents occasioned by the explosion of steam 
the ironwork being supplied by Messrs. Tod and Son, of | boilers: 
Edinburgh. Each leaf—each gate has, of course, two leaves | _ Be it therefore enacted by the Queen's most Excellent 
—is 20 ft. wide by 31 ft. high, and 2 ft. 9in. thick in the | Majesty, by and with the advice and consent of the Lords 
centre, the framework being of oak and the remainder | Spi and Temporal, and Commons, in ‘the present 
Dantaic fir. The Sek peste rane Seta at a et arliament assembled, and by the authority of the same, as 
inally 44 ft. long 22in. square. Each leaf weighs | follows: 
55 tons, and swings on pivots and wrought iron working in 1. From and after the day of one thousand sight 
gun-metal sockets, being supported also at the front edge on | hundred and __ the Lords of the committee of Her Majesty's 
rollers running on # curved iron tramway. Capstans are | Privy Council oe for trade and foreign i 
vege Fo em Pgh gen ot any be they uired, immediately after the of 
also two iron sluices for letting water into or out . are req i i 
ing it and the outside channel. vee tit Ata os a te a St oles 
on page 24 shows the position new which @ complete effective 
Figs. 1, 2, 8, and 4 are sections and of the eopecting, Sontag, one ini par Raf pore 4 
Figs. 5, 6, and 7 are an elevation side view | of steam in the United om of Great Britain and 
: : in 
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cpey dustriets i me i @hd set forth in 
wre iatrovtnn be to them by the said registrar 
andi inepeetor ¢ 
NOTES FROM THE NORTH. 
Giaseow, Wednesday. 


—_— ——s 


Glaagoe Pig-iron Market.—Thore bas no change af 
un pottance to note since last week. ‘No. eu B. is quoted 
at Sig per ton. No. t Gartsherrie and No, 1 Coltness both 
68s. per tan. The total shipments from all Scotch —_ for 
the week ending 3rd July amounted to 15,192 tons, being an 
increase ef 4660 tons over the corresponding week last year. 
The total shipments since 25th December, 1968, amount tg 
917,580 tens, being an increase of 27,114 tona over the corres 
spondimg period of 1867-68. The stock in Glasgow amounts 
at prestut to 336,903 toms. The imports of Middlesborough 








iron inte Grangemouth for last week amount to 400 tons, 
being 46 tons less thagthe same week last year. The total | 
imports this year up t@ the present time amount to 24,605 | 
tons, beig 29,311 toms leas than the corresponding six 


menths last year. 

General tants —imene the 
have come in chiefly from 
low, common house castings as and girders | 
being quoted about 4. 10s. per tom. Coatbridge tube | 
and tin workers report more activity, a séveral good orders 
have recently found their way there, The Glasgow and 
Airdrie engineers g report am improvement in their 
pe The iron workers continue as a rule | 
well employed, but there are exceptions and the improvement | 
which up at Calderbank some time ago seems to have 
subsided. Prices have been a little better of late, and shouldlt 
the shipbuilding demand continue a rise may be confidently | 
looked for. Messrs. Diibe and Co. have just completed the | 
second half of an order for ten Jocomotives and tenders for | 
Finland. The engines are ¢ight wheeled, the four front | 
3 ft., carrying bogie, and the driving and trailing, 5 tt. 6 im. 
coupled. The cylinders are l6in. diameter and the tyres, | 
—s and connecting rods are steel, The driver is housed | 

has access by sliding doors to the railed-in side and | 
fromt platforms. Ihe tenders are four wheeled, 3 ft. 6in., and | 
carry 1300 gallons of water. Complaints continue to be | 
by the coal masters. Lather more is doing in ship-| 
ment of coal, but prices continue very unremunerative, run- | 
ing from 5s. to 7s. per ton according to quality, the iron | 
conti to glut the market with their at present | 

useless coal, thereby injuring the prices of those who are coal | 
owners only. | 

Caledonian Railway.—This company’s new Cleland and 
Mid-Calder line hag been several times mentioned in these 
“Notes.” It was on Thursday last inspected and i for 
passenger traffic by Mr. Yolland, the Board of © in- 
spector, and is to be opened on i the joint- 
puree agreement was in operation the Company 
were in no hurry to open this line, but the termination of 
that agreement has put a different face on matters, and a 
keen competition for passenger traflic between Edinburgh 
and Glasgow is expected to ensue. The Caledonian intend 
to run trains performing the journey with only two stoppages 
in an hour and twenty minutes, despite the severity of the 

lienta, the line at one part being 811 ft. above the sea 

vel. The fares are announged at 5s. 6d., 4s., and 2s. 6d., 

according to class, and the North British have announced a 
corresponding reduction of their fares. 

Highland and Agricultural Society.—This society's show 
is fixed to take place at Edinburgh on the 28th, 20th, and 
30th July. The entries of implements this year are exactly 
1000 ; last year at Aberdeen the entries of implements were 
1158, in 1567 at Glasgow they were 1344, and in 1866 at In- 
verness 707. Intending exhibitors should note that imple- 
ments will be received in the yard on Tuesday the 20th, and | 
up till the evening of Tuesday the 27th July. 

Pifeshire—¥rom Dunfermline we note that pressure is 
being brought to bear on the North British Railway Com- 
pry in favour of the construction of a direct line from 

urntisland—the ferry station on the north side of the Forth 
—to Dunfermlinei distance in a straight line between 
the two stations is a little over nine miles, while the distance 
travelled by the present means of communication, oi@ 
Thornton Junction, is 254 miles. Of the practicability of the 
line there is no question. The Weter Commissioners of 
Dunfermline have given the contrac’ for pi to Messrs. 
D. Y. Stuart and Co., of Glasgow, their tender having been 
the lowest. No arrangement yet been come to between 
the Burgh Trustees and the Water Commissioners. The re- 
port of r. Leslie, CLE., “ justifies” the Commissioners in 
offering 16001. to the Burgh Trustees for the works belong- 
ing to them; and on the basis of Mr. Leslie's report, it is 
hinted the Commissioners consider themselves “justified” in 
asking a larger eum 

Dundeo.—The friends of Messrs. Gourlay, Brothers, and 
Co. will be glad to learn that the Messrs. Gourtay have been 
placed on tl Admiralty f manufacturers of marine 
engmes. There is 1 " their success entitles them to 
this recognition. Mr. Baxter, MP. for the Montrose burghs, 

nd Secretary t \dmiralty, stated some time ago that 

M hrow open t A ralty contracts to all firms of 
establis r ral departments, and this isin | 


® few large orders | 
still continae | 





| numerous complaints having been 
|at Birkenbead was found to be very much broken. 


| tonnage entered the Thames, or 2,826,977 tons in all. 
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LIVERPOOL NOTES. 
Liverroot, Wednesday. 


The Tin and Copper Trades.—The demand for tin plates 
has not increased, nor has any material curtailment of 


production taken place, 
cult to sell at the enhanced prices caused by the rise in tin 


three months ago. In tin it is quite impossible to maintain the 


late high pe and the trade has become very flat. Business 
has been done in ¢opper to a fair extent, but at declining | 
rates. Chili bars have changed hands at 68/. 10s. | 
Coal Screening at Birkenhead.—The Mersey Docks and | 
Harbour Board have added to their appliances for conduct- 
ing and facilitating the coal trade at Birkenhead, suitable | 
machinery for screening coal at Birkenhead, and it was | 
used for the first time last week. The Board have gone | 
to the expense of this machin tly on account of | 
that the coal _— | 
| 


using of the appliances belonging to{the Board will, it is | 
—e an end to these complaints. 
The Shipping of London and Liverpool —A comparative | 
return of shipping of the ports of Retin and Liverpool has | 
been published. Of sailing vessels under 50 tons there are | 
registered as belonging to Liverpool 262 tons of an aggregate | 
capacity of 9289 tons, and of vessels over 50 tons each 2208 

of an aggregate capacity of 1,288,545 tons. London 
814 vessels of the smaller class, giving an aggregate of 
28,293 tons and 1674 large vessels of 796,348 tons. Liver- 
l has 64 steamers under 50 tons, or of an aggregate of | 


890 tons, and 360 large vessels of a of 206,171 
tons. London has a steam tonnage, Kosande tates mostly 


| of a smal) class, of 272,510 tons. Thé total registered ton- 


nage of the port of London is thus 1,102,208 tons and of | 
Liverpool 1,504,795 tons, being an dxeess of 402,587 tons for | 


Liverpool. Tt ought to be recollected, however, that thé | 
ptincipal steamers sailing from the M are registered at | 
other ports. For example, all the large ships eomposing the | 


Cunard fleet, and also the Montreal steamers, belonging to | 
Mesars. Allan Brothers & Co., are registered at Glasgow, and | 
consequently do not appear in‘ the tonnage of Liverpool, | 
Daring the year 1868 over a million tons of coasting 
sailing vessels anda million and three quarters of steam 
This 
branch of the trade was very inadequately represented on 
the Mersey. Of sailing dips the qubunge cancel for the 
year was only 350,000 tons and of steamers over 1,000,000 
tons, the exact total being 1,478,855 tons. In the Colonial 
trade the tonnage which entered the port of London was | 
upwards of 1,000,000 tons, and in Liverpool only 850,000 
tons. The foreign trade of Liverpool is, however, consider- 
ably in excess of that of London. The tonnage em aged in 
the foreign trade at Liverpool was for the past year 1,109,300 


| 


| against 873,04 
| steamers for London. The gross tonnage that entered and 


‘ of | against 9,277,714 tons im Liverpool. 
it has been very Sa | eee ere CAE shies, while the latter was confined to 


| officially, its considerati was d 


tons of suiling vessels, and 11,273,403 tons of steamers, 


tons of sailing vessels and 1,056,010 tons of 


cleared at London during the year 1868 was 10,529,068 tons 
But the former was 


Vv 

Improvements at New Brighton Ferry.—Considerable im- 
a have been made recently at the New Brighton 
anding stage. The old turn-stiles ed been semana and 
a handsome range of toll houses with eight turn-stiles, has 
been erected in a large embayment about 50 ft. square 
about the middle of the pier, and a roof has been thrown 
over the whole. There is now ample for the ingress 
and egress of passengers, who were previously much incom- 
moded by the small hampered space. * At the inshore end 
of the pier a large embayment in the form of a horseshoe 
has been constructed on cast-iron ns and wrought- 
iron girders. The improvements have been designed and 
earried out by Mr the manager of the Wallasey 


. Carson, 
| ferries, and of the Wallasey local board. 


Steam Bridge over the Mersey.—At the monthly.meeting 
of the Birkenher 1 Commissioners held on Tuesday, Mr. 
Hinson called attention to a pamphlet fasoad lip the Giapaber 
of commerce on the subject of a steam bridge over the river, 
and in which a request was made that the commissioners 
would communicate their views on the subject to the 
chamber. The matter not having come before the Board 

deft Mr. Taylor, a 
member, said he should wish before the subject was taken 
up at all that the commissioners would each inspeet a 
model of the proposed bridge which had been p by 
Mr. Lister, the dock engineer. They would find a very 
excellent description of a steam fi by which horses and 
carts could go on board and be over the river without 
the necessity of unloading. 

The Weish Iron, Tin-plate, and Coal Trades—The iron 
trade of this districtgontinues in agtate of inactivity. The 
demand for rails ig; ing ass advances, and there 
ean now be nod that higher prices will be demanded 
and obtained for all the new con for summer delivery. 
Several — have left the local during the week laden 
with rails for the Gpited States ia. A vast exten- 





sion of the rail of A is contemplated, and 
also in Russia t ean be no doubt that the United States 
and Russia will buvers the year closes. Bars 
command about sale ¢ for the Continenta 
markets. The tin ) trade” ins without material 
change, the pri — coke qualities for the 
American markets. isa improvement in the 
| compo Be ctr on hadly 
" a 
profit is left. tes 
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THE PROFESSION, 
To Tus — or poet ere sop 
Srz,—The profession civil engineering as at present 
constituted does not exist according to <a 
standard or fixed principle of admission, and its mem- 
bers are called upon to solve some of the most difficult 





excuse for my entering upon its di 
time 


~ oe that the want of ineorporation is 
all, or nearly all, the disadvantages 

tending evil éngineering as a protean, and that until 

is remedied it can never fulfil its legitimate 

t and comprehensive course of p 

such a8 taust be gone through by the whale 

gineers before the profession can reach the 

eminently its right and interest to ceeupy. 

tained until thee profession as a body has 

the admission of its members. 

All praise is due to the promoters of the ¥atious 
sehools connected with our universities, and I desire 
of the professors who fill the chairs in terms of the 
respect; but attendance on the prelections thus 
being optional on the part of the students, and comparatively 
little taken advantage of, these schools are of necessity 
totally inadequate to supply the existing 

As science advances, and its advantages more ap- 
parent to society in general, engineering schools will un- 
doubtedly be multiplied, and in a short time we may 
them established in every university and college in the king- 
dom ; and not only va, the greater portion 
engineering pupils. But even if thus extended in its 
and usefulness the present means of educating 
would remain unsatisfactory incomplete, 
would still be optional to students and unvertain tn its 
tion. 

And will engineers stand tamely by and ‘see the 
and imperfect efforts made by out te do for us what we 
could so easily and so completely do for ourselves? 
are some calling themselves vivil ‘engineers who would 
the very idea of deriving practical benefit from « 
of engiaeering science ; but thesé instances only furnish 
double argument in favour of edopting some sy 


the chief: 


be PES 


of en- 
is 
be 


ik 
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B, 
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graduation in engineering sciees and practice} and surely | y 


our leading and educated men will'see it the various efforts 
being made to provide a satisfactory eourse of instruction 
sufficient cause to exert themselvesin the matter. 

It is not for meso point out the proner means to be adopted 
for the end in ¥iew; but it is quite evident that the profes- 
sion nrust be esolved intoja eompaitt body in place of ite 


present loose nd condition it cam do any- 
thing effectually the provision of « fixed preparatory 
course of instru¢tion. 


To this end all civil engineers now in practice, all resident 


and assistant civil engineers, and all or 
(whose iod of service has alreaily ~ 
expiry of their engagements, mi fairly be recognised 
pan of the degree of civi ah ; but on all others 


following, the degree should only pend hem after a suc. 

cessful examination before a properly constituted Board: 

wh hoch be cong candidate 

It should be compulsory on every 

of C.E., to have gone through # ‘preseribed 

at one or other of the engineering sthooléin 

bron be. all recognised by and oom 

tion, iy % 

licensing board. The students on passing the class 

deasand completing their college course, be 

with a certificate of [peer mpa S i 

by all the professors under w ot any ; 

and no ised and ising as @ ci fn ri 
rf who ~ fest ab- 

:as pupil or apprentice not 

‘eertificate. The young engineer my 

to 


after 
leaving the be required — 
with cssugalond Gt coker 1 ae prac- 
ing the ¢ of their master along with the professors’ 
certificate, should be itted toan examination fog the 
cool CH fie Bet ramen, Goaaibes mie 

y r; t 

eet pa apn gr 
meg See 
Bu PEMty we i ‘ 


cra 


course 


Ps “y 





srs 


hools should have. ce pomp yes mere age 6! ; 
with 


works; and: on presept- }) 


constitution of the | 


this reform plished 
uestion, the answer to which depends upon the soluti 
beenaige : “ Will the Institution of Civil Engineers 
“ig is matter, and will the other societies 
Institution has quite enough of influence to 
reform in view; but it would be better if the su 
the 


us have a standard system, and we shall soon hav 
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THE BOGNOR COMPETITION. 


only 2 


tin. sheet 
ing forward. 


abutment or toe. 
Unfortunately, however, for the success of these curves, 
pure ion on which I assume them to 
water has the property of pressing equally in every direction, 
and, when in motion, may strike with « maximum foree in 
any direction. Hence there is but one way of constructing @ 
foreshore with the certainty of its standing, and that is 


, om the|’ The 






uestionable. re. ‘ce 
Nz SvToR Uiema Cvrias. ' 





‘Fou ean find space for the insertion 


ing with ; 
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be based, | 


for idg, Hane Senco force of the sea ean 
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DUNBAR AND NICHOLSON’S GAS-RETORT CHARGING AND DRAWING MACHINERY. 


(For Description, see Page 19.) 


CONSTRUCTED BY MESSRS.‘HENRY BALFOUR AND CO., ENGINEERS, LEVEN. 
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THE GOVERNMENT AND THE 
TELEGRAPHBS. 

Tae clear and able speech made in the House of 
Commons last Monday night by the Marquis of Hart- 
ington affords a good deal of interesting information 
concerning the present position of the Government 
and the various telegraph companies. Most of our 
readers will remember that by the Act passed last 
session power was conferred to confirm certain agree- 
ments which had been entered into between the Post- 
master-General and the various telegraph companies 
and railways interested in telegraphs throughout the 
country. By these agreements power was given to 
the Government to buy up these various undertakings, 
subject, however, to the necessity of introducing into 
Parliament this session a Bill to provide the necessary 
funds. The main provision in the agreements just 
mentioned was that the proprietors of the under- 
takings purchased should receive a sum amounting to 
twenty years’ purchase of the net profits of the com- 
panies up to the 30th of June last year; and there 
were besides some minor provisions by which other 
smaller sums were to be awarded to some of the com- 
panies in special cases. As soon as — after 
this power of purchase had been granted, a committee 
was formed to investigate carefully the accounts of the 
various companies in order that it might be ascertained 
beyond a doubt what the net profits really were; and 
experienced engineers were employed to inspect the 
whole plant of each company, and report upon its con- 
dition; while advantage was taken of the opportunity 
thus offered to ascertain that sufficient allowance had 
been made in the accounts of the companies for de- 
preciation, and that the whole stock which it was pro- 
posed should be taken over was in fair working order. 

The total amount claimed by the various companies 
under the Act was 7,036,037/.; and it is stated by 
the Marquis of Hartington that the amount to be 
paid to them is 5,715,047/., showing an abatement of 
1,320,990/. Of the 5,715,047/. to be paid 5,220,109/. 
is due to the purchase of the twenty years’ profits, 
while the remainder, 494,938/., is made wp of the 
sums due under the other provisions already alluded 
to. The investigation of the affairs of the companies 
has shown that they are carrying on a steadily in- 
creasing trade, the rate of increase, however, varying 
in different instances.. Thus, in the case of the . 
trie and International and the Magnetic companies the 
increase is at the rates of 10 per cent. and 18 per cent. 
respectively; and the Marquis of Harti con- 
siders that an average rate of increase of 10 per cent. 
may be safely assumed for the whole of the com ‘ 
On this supposition, he states that by the Slst of 
December this year—the earliest date at which the 





and mechanical | The 


| devoted to the maintenance of land lines; 22677. for 
'the maintenance of the cable between England and 


| precise figure—and, assuming that the average sum 


progress cscs Bo 

t 
of the railway companies will to a great extent 
the form of a charge for rent, or way lease, and it i 
estimated that a sum of 700,000/. will be amply sufi- 
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cient to purchase the whole of the trade of those lines of the scheme 
which are doing public telegraphic business. the Government, 
In addition to the sums above mentioned, it is esti- abstained from 
mated that 300,000/. will be required for extensions, however, to 
for compensations to small companies, necessitated by 
the monopoly clause in the Bill, and for covering the 
expense of obtaining the Act of last year, together 
with the preliminary investigations cal the cost of N, 
arbitrations with the various companies. As regards designs and exti- 
extensions, the Government propose to extend tele- for two 
graphic communication to the suburbs of all large —the one consisting of young meu 
towas, to all second-rate towns having railway stations, | just entering the profession, who find in this work an 
and to places which are at present unprovided with | opportunity of applying the limited mg owe pw d 
either telegraphic or railway accommodation, l- | have gained, and a , should 
together it is intended to serve 3376 places, instead | plans be accepted, of winning all the re- 
of 1882 now served by the telegraph and railway com- | salting from responsible employment ; the other class 
panies, while it is proposed to have 842 branch offices | being formed of men who possess, eon- 
instead of 247 now existing. At present there is one | siderable ability and who 
telegraph office to every 13,000 of the population, | have never been able to attain even a 'y of 
and it is a by Government to sevibe an office | position. Exceptional cases there are, of course, 
for every . where the requirements of engineering works 
Altogether, it appears from the statements of the | make it worth the while of i and successful 
Marquis of Hartington that the total expense of the | engiacers to enter the lists, as in the case of the 
transfer of the telegraphs to the Government will be | St. Helier Harbour improvements, the Greenock Dock 
covered by the sum of 6,750,000/., and it is pro-| works, and others; but the majority of advertisements 
posed that power should be given to raise the requisite | which appear from time to time in the professional 
amount either by Exchequer bills or bonds, by the ournals, proceed from local who 


creation of Consolidated Stock, or by the creation of 
terminable annuities, it being anticipated that the 
money would be obtained at a rate of interest not ex- 
ceeding 3} per cent. The gross annual revenue ob- 
tainable is set down at 673,338/.—rather a precise 
sum, by the way—of which sum it is estimated that 
514,000/. will be derived from. inland , 
During the twelve months ending in Deswaber inh 
the total number of inland messages transmitted 
by the various companies was 6,000,000, and the 
ordinary rate of increase would bring the number up 
to about 6,250,000 during the current year. The 
Government, however, anticipate that, under their 
regimé, there would be a large increase beyond the 
ordinary one, owing to the increased facilities afforded, 
and these facilities they consider may be classed 
under three independent heads, as follows: Ist, the 
creation of offices of deposit, every letter-box and 
pillar-box being available to receive messages, which 
would be sent to the telegraph office and forwarded 
to their destination ; 2nd, the bringing of the wires 
to the money-order office in each town or district, 
thus causing the telegraph offices to occupy central 
positions ; and, 3rd, the extension in many places of 
the number of hours during which the telegraph is 
open to the public. It is, moreover, intended to 
charge an uniform tariff of 1s. per message of twenty 
words, in place of the rates, varying from 6d. to 4s., 
which now exist. Taking these facts into considera- 
tion, it is estimated that the number of messages in 
the first year will be 8,815,443—another wonderfully 


paid per message is ls. 2d. (many of the ex- 
ceeding twenty words in length), this number would 
yield the revenue of 514,234/. The remainder of the 
revenue it is anticipated will be made up as follows, 
namely: from Continental and Atlantic messages, 
109,577/.; from private wires and instraments, 
25,027/.; and from the transmission of news, 25,000Z. ; 
the whole making the sum of 673,838/, already men- 
tioned. 


We now come to the expenditure, which is estimated | plan 


at 359,484/. for the year. Of this sum 89,371/. is 


Ireland ; 11,357/. for the maintenance of instruments ; 
191,205/. for salaries and wages, uniforms, travelling 
expenses, poundage on the of stamps, and other 
miscellaneous charges ; 49,500/. for Bee agri rents, 
rates, and expenses ; and, , 15,7842. for 
the of cables. The sums together make, as we 
have stated, the total 359,484/., which subtracted from 
673,838/., the estimated gross revenue, leaves a net 











telegraphs could possibly be taken over by the Govern- 
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pointed for the i the various plans 
walls of the office or board-room in which the 
ira te Cees Say eee eee ith the 
designs which, as a rule, delineate a 
plication of ingenuity to the case in A 


WO nese y row 4 ie dein which absence of it—is 
lected, from t igns which evince experi 

and ability to the y absurd drawing of an in- 
com t. So far the body of gentlemen with whom 
decision rests have gained their ends; ~*~ ad- 
vertised for variety, and have received it. wv have 
before them it may be some fifty plans from which to 
select, and they assume, fairly enough, that amongst 
the number one may be found to suit their % 


aud which they would obtain ch at the offered 
remium. But, as a rule, the pee 3 Sol or Vestry 
pro- 

to 


nd themselves in a serious dilemma. In the 
fusion around them they feel their i : 
select ; they cannot appreciate the merits or demerits 
of each; and a finely-coloured drawing of a bad 
design not ergy oe y carries with it more weight 
than an efficient sketch, and the mind has 
been known to lean to works of art enclosed in hand- 
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painted i Such s case, oogurred. bul re- 

cently, in which none of the plans were considered by 

the gentleman requested to report, to meet the require- 
ts of the situation. { 

Bat nothing can be more unfair than to question 
the integrity of such a because it contained 

sstions to the Board, of another and in the opinion 
of the author, a more satisfactory means of carrying 
out the work, or to suppose that he derived hints 
from the plans of which he did not approve. Yet, 
jest as the conclusions of the recent Small Arms Co 
mittee brought upon them a shower of vituperation, 
ard just.as no body of men appointed to judge upon 
conflicting merits ean express an unquestioned de- 
cision, so no engineer can report upon 4 series of com- 
petitive plans without giving offence to all, or nearly 
all, of the competitors, Iu such a case there can be 
no reasonable grounds for complaint, for the plans are all 
submitted in the expeetation of their being eventually 
referred by the Board to a competent engineer for 
examination, and though, doubtless, each competitor 
estimates bis individual capacity above that of the 
appointed arbitrator, he has only himself and the 
Board, for whom he has been working on speculation, 
tocomplain of If the engineer appointed to report 
should happen to be incompetent, it is the fault of the 
Beard for not selecting a better; if the result of the 
competition agzrieves the coutributors to it, it is their 
own fault for entering the lists. 

There is little doubt that Corporations, Local Boards, 
or Vestries, would find their purpose perfectly well 
answered by abstaining from issuing invitations, to 
competition, and by placing their work entirely in the 
bende of an engineer retained by them; but if this 
were done, it would be argued that one of the most 
promising channels of advancement to young engineers 
was closed against them, and that the road to success 
was made still more difficult by the absorption of work, 
to, whieh they previously had a chance, into the offices 
of older and well-known engineers. 


ee ee 04.64 
THE CHANNEL TUNNEL. 

W« last week showed how the proposition for effect- 
ing & permanent communication between France and 
Kagland, bad d beyond the limits of a visionary 
scheme, and had been lifted into the position of a 
coutemplated undertaking, the propriety of attempting 
which is being seriously argued. That an address 
signed by so many powerful and influeutial names, has 
been presented'to the Emperor of the French; that 
two of our leading engineers have advanced them- 
selves as the advocates of the project; that in all 
wapability the report of the French Commission will 
be supplemented by another from an English Com- 
mittee; all these are facts which show that the work 
lacks neither patronage, nor energy, nor skill, to bring 
it t a successful issue, if nature has set up no insur- 
mountable barrier. 

Mr. Hawkshaw was the first engineer to devote 
much time to the consideration of the project, and the 
only engineer who has gained as the result of a length- 
ened and costly survey, and a thorough exploration 
by means of borings, as certain a knowledge of the 
material through which the tunnel would have to be 
driven, as it is possible to obtain. vi 

The investigations, which were commenced at the 
beginaing of 1866, extended along the proposed line 
of route, and in each of the observations, pieces 
of the sea bed were punched out, in order that the 
nature of the material might be ascertained. By 
this. means the imperfeet geological imformation 
previously available, was superseded by a positive 
Leailadas of the bottom of the Channel, and the 
position of. the strata developed by tie deep land 
borisige “at St. Margaret’s Bay and near Calais was 
found to extend without fault from coast to coast, 
while the existence of any fissure in the sea-bed 
would searcely reach to so great a depth below, the 


surface, as is contemplated for the level of the tunnel,” 


whieh it is tolerably certain would be cut for itagntire 
length in the lower chalk, a material easy of working, 
and free of water. 

Mr. Hawkshaw’s conclusions deduced from his 
observations are as follows : ' 

let. That there is a reasonable prospect that the work 
can be accomplished, but that it Would be improper to deny 
that jt is attended with a certain amount of risk. 

2nd. That this risk is Himitéd to one contingency—viz., 
the possibility of sea-water finding its way by some unfore- 
seen fissure into the Workings in quantity too great to be 
overcome. Apart trom this nak, tunnelling in is easy 
and rapid, and the execution of a tunnel of the length of 
the one under ocbnsideration is only a question of time and 


ex ° 

a There seems to be no reason to assume that the 
tunnel would cost more than ten millions sterling, or that it 
could not be completed in nine or ten years. 


deem the importance of work andl the probability of ide 
cumpiction eafichnt to jetty them tn dsing on 

risk described in the seeond item of the report 
is avoided, so far as can be foreseen, by Keeping the 
level of the taunel some 200 ft. below the the 
Channel, a depth which may be fairly assumed as 
sufficient to avoid any fissures, while the existence of 
fanlis in the strata has been disproved ; and, indeed, 
the process of slow disintegration, by which the 
Channel was formed, is one unfavourable also to the 
existence of fissures of great depth. 
With drift-ways once constracted from coast to 
coast, the conclusion of the whole would be rendered 
easy, aud its successful completion certain, while, in 
case of failure, the loss would be confined to the 
amount spent upon these preliminary works—a sum 
of 2,000,000/. 

None better than the promoters of this scheme un- 
derstand the vast uncertainties which surround it, the 
uncertainties of its success as ah engineering work, 
and of its success as a financial undertaking. Both 
these grave questions, with all the host of minor con- 
siderations they involve, will be long and earnestly 
discussed before it is decided whether it would be 
prudent to run the risk of theurring a perpetual inter- 
national tax of 100,000/. a year, upon the prosecution 
of an International stheme. 

But the contemplation of such a scheme by French 
and English Statésmen proves that historical national 
prejudice is becoming extinct so rapidly and surely 
that antipathy, as powerful as that of the late Lord 
Palmerston, would have to succumb beneath its pro- 
gress. Less than half the time than that set by the 
engineers as the limit for the completion of the tunnel, 
may, it is true, change for a season all political rela- 
tions and al] national feeling; but such a revolution, 
did it come, would only be a pause in the sure pro- 
gress. 

And it is certain that whether the proposition stand 
or fall, whether it be entertained as worthy of Govern- 
ment help, or dismissed as unwise and impolitic, an 
iapeovall International communication will be speedily 
accomplished. There will be an end at last to the 
miserable facilities which have so long disgraced us, 
and we shall have a means of transit worthy of the 
two countries. 


HOTEL LIPTS. 

Tie recent official inquiry into the cause of the 
accident at the Charing-cross Hotel, in which, by the 
failure and the falling of a lift, one of the porters 
belonging to the establishment sustained injuries that 
resulted in death, proved otily one thing clearly—that 
the investigation was a thoroughly unsatisfactory one. 
It is now impossible to ascertain the real cause of the 
casualty, beyond the fact that the four 1 in. diameter 
steel] studs upon which the cage was transferred were 
not strong enough to withstand the stress which was 
brought upon them, and that the lift was unprovided 
with a suitable apparatus for suddenly arresting its 
descent in the event of a failure, such as that of the 
other day, although there was attached the usual 
safety brake in case of the wire ropes, by which the 
cage was hung, giving way. ; 

An important lesson is, however, taught by this 
aceident, and one which the numerous owners of 
“luggage lifts” will do well to learn and to apply. 
The popsratus at the Charing-cross Hotel was a small 
affait, designed when the building was erected solely 
for the purpose of raising and lowering the lagzage 
of guests visiting the hotel. Its maximum “fiting 
capacity was 44 cwt., and it was never intended for 
the accommodation of passengers. At the time of its 
construction the constant duty to which it was after- 
wards subjected was not contemplated, and, although 
the lift ought, of course, to have been equal to any 
calls upon it (and there has been no reason adduced to 
show that it was not), the method pursued in working 
it exposed it always to the chance of unfair treatment 
and to arisk of damage. For, as the business of the 
hotel increased, the | ge lift was made to do 
regular duty as a vehitle for raising and lowering the 
servants of the place. And, as the manipulation was 
left to the porters themselves, there was no check 
to any violent or unfair usage being inflicted upon it. 
It is evident that, like any other piece of machinery, 











it was liable to sustain t and injury at t 


of ignorance, and, if deficient in its safety ap- 
that not 


The experience gained by this accident wili hard! 
be lost, for on the one hand the mauufacturer will 
learn to design with a more liberal allowance for the 
contingencies of violence ; on the other the users will 
scarcely fail to insist upon the exercise of more care 
in the hoarly use of their lifts. 








STEAM ENGINE PERFORMANCE. 

Since the publication in a recent number (pide 
page 334 of our last volume) of the particulars of 
the experiments made by Messrs. Farey and B. 
Donkin, jun., on an engine at Messrs. B. Donkin 
and Co.’s works at Bermondsey, we have received 
from Mr. John Pinchbeck the details of a trial 
conducted by him some years ago of a single-eylin- 
der engine constructed . the Reading Ironworks 
Cottipany, then Messrs. Barrett, Exall, and Co. In 
this trial the temperatures of the water supplied to 
and thrown off from the condenser were accurately 
noted, and the quantities both of the condensing water 
and of thé water evaporated were carefully weighed 
as was also the fuel used. In order that the quantity 
of water evaporated might be ascertained with ac- 
curacy, the water was weighed before filling the boiler, 
and on the experiment being eompleted the boiler was 
blown off, and the water thus blown off also weighed. 
‘The difference between these first and final weighings 
had, of course, to be added to or subtracted from the 
weight of the water supplied to the boiler during the 
trial, in order to get the true evaporation. The weigh- 
ing of the water discharged from the condenser was 
managed as follows: A wooden tank, measuring 
about 4 ft. x 4 ft. x 4 ft., was placed on the table of a 
weighing machine and accurately balanced, and weights 
amounting to oue and-a-half tons were then placed on 
the sete theta: The water in the condenser was then 
run into this tank until the weights we have men- 
tioned were lifted, when the communication with the 
hot well was shut off by a sluice, and another sluice 
opened which allowed the water to run out of the 
tank. While the main tank was being emptied the 
water discharged from the hot well was received in a 
small auxiliary tank, which was, of course, emptied 
into the main tank as soon as the latter was ready to 
be refilled. The number of times that the main tank 
was filled and emptied was, of course, registered, and 
the weight of water discharged from the condenser 
was thus obtained very accurately. oe this 
trial of a single-cylinder engine is one which forms an 
interesting comparison with that of the engine of the 
double-cyiinder class, of which we gave the details 
last week. The particulars of Mr. Pinchbeck’s ex- 
periments are as follows : 

iption o) ine : Horizontal high- eondens- 
in 2 Chines 91 ie ta diameter wii a Sdin. stroke. The 
alinber er and covers steam-j steam being supplied 
direct from the boilers and means bei i or getting 
rid of the water resulting from the condensation of the steam. 
Distribution of the steam effected by slide valve with adjust- 
able expansion valves at the back worked by separate 
eccentric. During the trial the cut-off took place at 3} in. of 
the stroke. 

Boiler : Cornish, 22 ft. long, 5 ft. in diameter with single 
flue 32 in. in diameter. The boiler was fed from the hot well, 
ae — being pumped through a heater fixed in the 

Lier fue. 


Duration of experiment _ ose 10 hours. 
Quality of coalused =... sxe Duffryn steam coal 
Quantity of coal used .., on 11 ewt. 
2 water evaporated 1108 gallons. 
” ” » per pound 
of coal sea” ade. « Sse oe 9 Ib. 
Pressure of steam =... eos + 50.9 )b. per sq. in. 
Mean vacuum ... cot, Ps yes tee 27 in. 
Quantity of water thrown off by con- 
rper minute ... ges +.  410Ib 
Mean temperature of water used for 
. eee ese eee vee 3° 
Mean temperature of water as dis- 
charged from condenser... wee 82° 
Revolutions of engine per minute, by 
- 60.08 


counter wee oes ove 
Power developed (indicated) ... 


gee 47 ELP. 
cz ” FPR a pong cal, hear 40 HP. 
hour in- 
“cated horse powet Fe, ies 2.6 Ib 
Consumption per hour 
dynametrical horse rer . ™ 3.06 
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It will be seen from the above particulars that the 
mean vacuum and the indicated power dev are 
practically identical with those obtained during the 
trial of Messrs. B. Donkin’s engine, and the consump- 
tion-of ccal gar: imaieatet horse power per hour is also 
the same, will be remarked, however, that the 

ressure of the steam is 10)b. higher than during 
Messra, Furey ond Dookia’s trials, ond ‘thet~owing 
probably to a better quality of coal being used—the 
evaporation of water per poundof fuel was higher than 
in the cage of these lust-mentionéd experiments, being 
9 lb. against 8.72 lb., and this circumstance should, as 
we pointed out in our previous article, be taken into 
conside in comparing the performances of the 
two engines. Adopting the far better method of com- 
parison proposed by Messrs. Farey and Donkin, and 
already fully described by us, we find that the quantity 
of heat discharged into the condenser per indicated 
horse power per minute was more than 16 per cent. 
less in the case of Messrs. B. Donkin and Co.’s en- 
gine than in that of the engine tested by Mr. Pinch- 
beck. Thus in the latter instance the average quantity 
of water discharged from the condenser was 410 lb. 
per minute. This quantity of water was heated from 
38° to $2°, or 44°; and multiplying 410 by 44, we 
get 18,040 as the number which, divided by the in- 
dicated horse power developed, gives Messrs. Farey 
and Doakin’s “constant.” In the case of the engine 
tried by Mr. Pinchbeck, this “ constant” is — Be 
7 

383.8, while the “ constant” obtained during the trial 
of Messrs. B. Donkin and Co.'s — was 322.37, or 


16.2 per cent. less. Considering that the quantity of 


fuel burnt per indicated horse power per hour was the 
same in the two cases, and that the evaporative value 
of the fuel varied but about 3 per cent., the above dif- 
ference of 16.2 per cent. in the quantities of heat re- 
spectively received by the two condensers appears, at 
first sight, somewhat difficult to account for, even if 
we suppose that in Mr. Pinehbeck’s experiment the 
hot well received all the water discharged from the 
steam jackets. If, however, we analyse Mr. Pinch- 
beck’s experiment more minutely, we shall find that 
the various results agree very closely, and that any 
errors of observation which may have occurred must 
have been very small. “If this had not been the case, 
we might have supposed either that the quantity of 
water evaporated must have been somewhat greater or 
the quantity of condensing water must have been less, 
or have been less highly heated during its passage 
through the condenser. Thus, 1108 gallons of water 
were evaporated during the ten hours=1108 lb. per 
hour= 18.46 lb. per,minute, and, of course, the same 
quantity of water was returned to the boiler as feed at 
a temperature (the feed being taken from the hot well) 
of 82°. The total heat of steam, at a pressure of 52 lb. 
above the atmosphere, is 1205,4°, and the quantity of 
heat withdrawn from the boiler per minute was thus 
(1205.4 — 88) x 18.46 = 20737.96, or, say, 20,738 
thermal units. If now, we suppose (as was probably 
the casé) that the water discharged from the steam 
jackets found its way into the hot well, the manner in 
which the above quantity of heat would be disposed 
of would be as follows: Subtracting from the 410\b. 
of water discharged from the condenser per minute, 
the 18.46lb. resulting from the eondensation of the 
steam, we get 391.541b. as the quantity actually raised 
in temperature 44°, and 391.54x 44=17,227.76, or, 
say, 17,228 thermal units of heat are thus accounted 
r. Again, the quantity of heat actually converted 
33,000 « 47 
772 

there would thus be but 1501 units to be aceounted 
for by losses by radiation, &. The summary would 
be as follows : 


for. 


into work would be 


Thermal Units 
per minute. 





Converted into work ae 2009 
Imparted to condensing water 17228 
Lost by radiation, &e. 1501 

20738 


We have said that the difference of 16.2 per cent. 
in the “ constants” obtained in the two cases we have 
considered is, under the circumstances, somewhat 
difficult to account for; but it is no doubt due to the 
fact that, not only was the expansion carried to a less 


extent, but both the initial and fioal temperatures of | 
the condensing water were, in the ease of the engine | 
the | numerous contracts for rails have still to be executed. One 
| establishment is said to have orders on hand, the execution 
Of the effect of | of which will extend until 1871, and a contract for 7000 tons | 4 


tested by Mr. Pinchbeck, lower than in the case of 
engine at Messrs. B. Donkin and Co., although the 


vacuum was the same in both cases. 


such diflerences of temperature and of the degree.of Sige 
expansion on the “constants.” proposed by Mesers. | 


— 
- 





| a fair trial. 


| Hungary. 


ul, 
Nord or in the 


fact of such differences having the effect we have 
in no way diminishes: the value of the “con- | 


stants” as standards of compari the 
tt le tins, . parison, but, on the other 





morning a fault was discovered, and 
on guddenly they were 
cable. On oe secther 
a8 Tecov: , an 
gone on steadily without, 


that a heavy gale i 
obliged to eut amd “buoy” th: 
feteiy: ee however, the cable was 
since that time the laying has 

so far as we are aware, a hitch of any kind. The pro- 
gress of the vessel, &c., is showa by the following 
Table compiled from the telegrams received up to the 
time of our going to press: 


Position of Vessel. Distance Cable 
Date. Run. Paid Out. 
Latitude. Longitude. Miles. Miles. 
July 2, noon... oe ose ew» 1020 ... 1148 
io a a Se ne OH STS: a eee 
4,» @wM .. 30° 4 1269 ... 1420 
ee 46° 8’ ... 38°47’ 2. 1907 ... 1668 
» 6, , 48° 80° 41°42 ... 1624 .,. 1700 
44° B6’ 44° 5’... 1639 ... 1840 


The tests have throughout the week been most satis- 
factory. On Monday information was received through 
the existing Anglo-American telegraph that on the pre- 
ceding day the St, Pierre shore end of the French At- 
oe Cable had been laid by the steamship William 

ory. 


THE FAIRLIE ENGINE. 

As we noticed in a recent number of this journal, Mr. 
Fairlie’s engine, the “ Progress,” originally built for the 
Neath and Brecon line, has, for some weeks past, been run- 
ning on the Midland Railway, and on Wednesday Jast a | 
trial was made, with very successful results, at Clay-cross. 
Between Clay-cross and Doe-hill, a distance of 4emiles, 
there is a heavy gradient of 1 in 169, this gradient con- 
sisting of continuous curves and reverse curves, with the 
exception of about half a mile of straight line near Doe-hill. 
The engine was attached to a train consisting of fifty loaded 
coal wagons and one brake van, the gross weight of the 
train, exclusive of the engine, being about 620 tons, or, 
including the engine, 670 tons. For particulars of the 
principal dimensions of the engine we must refer to our 
former notice (vide page 383 of our last volume), and we 
shall merely remark here that it has two pairs of 15 in. 
cylinders, with 22in. stroke, is carried on four pairs of 


4 ft. 6 in. wheels, and that the tractive power which it is | j 


capable of exerting is 183.3 lb. for each pound of effective 
pressure per square inch on the pistons. 

The train was in a siding on a sharp reverse curve, 
commonly known as “ the hole,” and starting a train from 
this place without assistance is considered by the Midland 
men « greater feat than taking it up the gradient. The 
“ Progress,” however, started the train easily, but had to stop 
to allow a passenger train to go by. Another start was 
then made, and the train taken up the bank at a gradually 
increasing speed until within half a mile of the top when 
the train was again stopped by signals. This stop was 
made on the worst bit of the road, but on all being clear 
the engine started again, and finished taking the train up | 
the bank with ease. The total time occupied in the ascent | 


by the stop, making the average apeed 16 miles per hour. 
As our readers are well aware, we have always been con- 


we have little doubt. 








Tae Foruton Coat ayp Inow Traves.—The Belgian with a pu 
| ironworks have an abundance of work assured to them for | is finished, 
} several months to come, and it is —— for them to | the entrance 
| aceept fresh contracts, unless the 10x 

| livery are somewhat remote, whie' E 
| A new tariff has been applied to the railwa, 


s prescribed for de- 
is not usually the ease. | * 
transport of 
Belgian metallurgical products to Austria and Bavaria ; this 
is a matter of some interest just now when Beigi 
are engaged in manufacturing rails, &., for 
There is somewhat less activity to note in the | 
iron trade of the French department of the Haute-Marne, | 
but as June and July are usually regarded as the dead season | 


| of the year in the district in question, there is little surprising 


in a diminution of activity at present—-a diminution which, 
it may be remarked, is scarcely felt. The Nord (France) can 
scarcely keep pace with the orders which it has on hand; 


ils for a departmental line recently went into 
as no one d disposed rege in the 
east of France. Contracts for 





rather & oon- 


Farey and B. Donkin, junior, we intend to speak fully siderable quantity of eval have been let during the last few 


on an early occasion; and we shall then show that the ' days for 


railways. 
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Tue Soctety ov Exarwerns-—On Friday 
bers and associates of the Society of Engineers 
| second exeursion of the 
the Chatham Dockyard 

Bay 


y 
| chartered for the occasion, in which the members and their 
friends, to the number of about 100, meade a 
down the Thames and up the Medw 
Bape . served on the way. the 
was 164 minutes, of which time 1} minutes were taken up | was on board, and added to the pleasure 


exeellent 
selves we have already published 
, | sistent advocates of Mr. Fairlie’s system of locomotive con- | EK Z 
=2009 unifs, and | struction, and we are extremely glad to find the locomotive | 
superintendent of a line like the Midland giving that system | Mr. 
That the results obtained will be satisfactory | th 
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HYDRAULIC PRESSES. 
We annex illustrations of an srrangement 
designed and recently petented by Mr. Ed Taylor 
thoure and Mr. William John Dorning, of Manchester, 
this press being specially intended for comp hay, 
cotton, wool, and similar materials, the g of which 
requires that the final pressure to which they are subjected 
should be greatly in excess of that requisite during the main 
part of the stroke of the ram. According to one srrange- 
ment proposed by Messrs. Bellhouse and the press 
is provided with three cylinders and rams suaged in « line 
with each other, the two outer cylinders age 3 of @ length 
suitable for the entire lift of the press table, while the centre 
cylimler—which is by preference of larger diameter than the 
others—has « short stroke only. When the compression of 
the cotton or other material is commenced the two outer 
rame are foreed up by the pumps, the central ram remaining 
stationary ; the action of the outer rams is continued until 
euch time asa greater preseure than they alone ean com- 
uiryd, at which said time an intermediate 


municate is 

pices is placed between the upper part of the central ram 
and a ened part of the press table or follower, and the 
three rame are force! up simultaneously to pretuce the final 


cow pression, the int rneediate piece transmitiing the thrust 








' 


| 


| 


of the central rare to the follower. The intermediate piece 
is preferably formed of metal and of a form similar to an 
ordinary press ram, and is suspended by a crane ewivelling 
around one of the press columns, as we shall explain pre- 
sently. 

Referring to our engravings, Fig. 1 is a front elevation of an 
hydraulic press constructed in accordance with the plans just 
mentioned; while Fig. 2 is a side elevation, and Fig. 4 a 
plan. The press illustrated as an example is adapted for the 
packing of fives materials as, for example, cotton, and is 

tted with a box to contaim the said cotton, the details of con- 
struction of this box, as likewise of portions of the press not 
represented in the drawings, presenting no features of novelty. 
In the Figs, a, @, are two outside rama, 6 is a central ram, 
and ¢ is the intermediate piece already mentioned. The two 
rams, a, a, work the cylinders, d, d, which are fitted into the 
foundation casting, ¢, the upper ends of the rams being con- 
nected with the follower, f; the central ram, 6, works in the 
short cylinder, g, which im this example is cast in one piece 
with the foundation piece, ¢ 

The sides of the box in which the cotton is are 
shown at A, 4, and the box is fitted with doors which can be 





|a,@. The door, i, is now opened, this 


HODGSON’S WEDGED-BOLT LOCK. 


Fic.2. 





opened when the pressing is completed as is usual, and also | 
with a door, shown at i in Fig. 4, which door can be opened | 


previously to the completion of the pressing, and which, 


when opened, admits the intermediate piece, c, to be moved | 
into position under the follower as will be explained presently. | y 
of the is similar to that of all locks on the lever 


The intermediate piece is carried by the crane jib, k, which 
is fitted to swivel around one of the columns of the press, 
being supported by the collar, 1, formed on the columa. The 
piece, ¢, is sustained on the crane jib by the collar, 2, which 
rests upon the boss formed on the end of the jib, and the 

iece is free to slide in this boss when a force is applied tend- 
ing to move it in an upward direction. The ons of 
the said crane are such that when the intermediate piece is 
moved into ition under the follower, f, as shown by the 


| dotted lines in Fig. 4, the longitudinal centre line of the inter- 


mediate piece coincides with the centre of the ram, b. 

The action of the press is as follows, namely: The box 
having been filled with cotton is placed in position in the 
press and the water pressure is itted to the two outer 


| rams, 4, a, by which means the follower, f, is forced upwards 
| to the position indicated in Fig. 1, or t 
| cotton contained in the box is thus compressed into a smaller 
| compass, the force required to effect the said com i 


hereabouts, and the 


pression 
being as great as can be conveniently applied by the rams, 
giving access to 
the lower portion of the box only without in ing with 
the enclosure of the cotton, that is to say, the door extends 
in an upward direction to the under side of the follower, f, or 
a little over. The crane, k, is now swivelled into the position 
represented in the figure and by the dotted lines in Fig. 4, 
and the intermediate piece, c, is thus brought directly over 
the ram, b, the upper end of the said piece bole in contact 
or nearly in contact with the under side of the follower. 
The water pressure is now admitted to all the three rams 
simultaneously, and the follower is forced upwards with the 
increased pressure due to the action of the ram, 5, for the re- 
mainder of the usual lift, or until the cotton is com 
to the required extent, the intermediate piece acting for the 
time being as a continuation of the ram, 6. The com 
cotton is now formed into a bale in the usual or any suitable 


manner, and the piece, ¢, is swivelled or moved outwards in | 


order to admit of the follower being “run down.” 


Tur Beavvars Exurerriox.—We learn from the official 
list of the prizes awarded at the Agricultural Exhibition, just 
held at Beauvais, that Messrs. Aveling and Porter, of 
Rochester, received not only the first prise (consisting of a 

old medal and 600 franes) for steam ploughing apparatus, 

ut also a gold medal for a steam road roller which they ex- 
hibited. ¢ first prize for portable engines, of which there 
were no English exhibitors, was taken by M. Albaret, of 
Rantigny, Oise. 
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THE “CITADEL” WEDGED-BOLT LOCK. 


The accompanying drawing shows the arrangement o! a 
new impregnable lock designed by Mr. Hodgson, of Wolver- 
hampton. The construction is simple and the action of most 


principle. The new feature, and one which, without any 
complicated action, increases to a considerable extent the 
security of the lock, consists in the introduction underneath 
the bolt, of a tumbler or lever carrying a block, A, the ratchet 
teeth on the edge of which are made to e with corre- 
em ay es in the rear end of the bolt, by the action 
of a collar, B, on the curtain, C, u the inner incline 
of the talon of the bolt, when the key is revolved in the 
lock, the levers being foreed down by their springs in 
the ordinary ver, the lock is both locked and blocked. 
It will be seen that the wedge, A, will take all the back pres- 
sure from the stump, F, which in ordinary lever locks has 
to take the whole stress induced by violence. The action of un- 
locking is effected by the key in its revolution, first raising 
the tumblers to the required position for the passage of the 
stump, F (which is fixed to and travels with the bolt), 
thro oy ape in the tumblers. This action is aceom- 

i by terminal, or bolt step, of the key acting on 
the outer incline of the talon of the bolt, which is sent for- 
ward, and the teeth are thus dise: from the teeth of 
the wedge, A. The key then elevates the wedge lever suffi- 
ciently for the bolt to travel along it by means of the slot 
shown in the drawing, and withdraws it in the ordinary way. 
The lock has an additional steel slide, with teeth correspond- 
ing to those on the bolt, and carrying a second stump. On any 
— to open the lock fraudulently, the bolt will move 
slightly forward, and will leave the teeth of the steel slide 
still securely engaged with the wedge lever. The removal 
of the instrument inserted in the keyhole, to obtain this 
movement, cannot be effected without turning the curtain, 
which, by the action of its collar upon the talon of the bolt, 
restores the bolt to its original position. The locks are fitted 
with a solid metal backing. 


Tue Beruopa Dock.—The following telegram was re- 
ceived on Wednesday afternoon from the commander of Her 
— ship Helicon, at Lisbon :—“The Helicon arrived 
at Lisbon on the 6th of July, at 6 p.m., and sails for Devon- 
tg d tches at 8 p.m. Captain s, of Her 

we ship Warrior, off the island of Porto Santo on the 
4th July, sends the following communication—‘ The 
Bermuda Dock arrived at Porto Santo at 2 p.m. on the 4th 


inst. Light breeze, and calm all the passage. Proceeded 
this evening, the 4th, on the voyage to ) ag No 
difficulty whatever experienced.’ ” a 
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METHOD OF SHEATHING IRON SHIPS. 


DESIGNED BY M. A. GOLEMBIOWSKI AND MR. W. A. KNIGHT, NANTES. 


Mis HALF 


We publish, above, engravings illustrating a method of 
attaching copper or zine sheathing to iron ships, which has 
been recently designed by M. A. Golembiowski and Mr. 
W. A. Knight, of Nantes. The designers claim for the 
system of construction that it combines the advantages of an 
ordinary iron ship with the freedom from fouling obtained in 
a copper or zinc-sheathed wooden vessel. 
biows 
formity with the rules laid down for iron shipbuilding, and 
that there should be a sheathing of wood entirely covering 


the hull as high as the deck, the sheathing of copper or zine | 


being placed upon this skin in the usual way. 


To hold the wood forming the outer skin, which wood is | 
placed in a vertical position, there are double T-irons, | 


running from the stem to the stern-post, and following 
the sheer of the strake seams upon which they are firmly 
rivetted. Between these the wood is made to slide in 
vertically. Previous to placing the skin of wood the 
hull is to be covered with a thin felt well saturated 
with tar, which will preserve the iron from i 





Mesers. Golem- | 
iand Knight propose the ship should be built in con- | 


DSHIP - SECTION 








| tact with the wood. Pine is chosen in preference to any 
other wood for the skin, and after being well pressed together 
it is to be caulked and covered with felt and the sheathing 
| nailed upon it. 
| The weight of a ship thus constructed will, it is estimated, 
but very little exceed that of an iron ship built without 
sheathing, for if on one side the quantity of material is in- 
creased by the addition of a skin of wood, the copper sheath- 
ing and the itudinal double T-irons ; it is, on the other 
| hand, diminis! by the suppression in the interior of the 
ship of several pieces which will be rendered unnecessary, 
cuth 20 tatevennleal keelsons, and one of the angle irons form- 
ing double frames. Further, Messrs. Golembiowski and 
ae eres. ere inish the thickness of the plates com- 
posing the hull, these being protected y the wooden sheath- 
from the direct influence of the to which they 
would be subject. We will now — 


aa of the system of construction of 
| have been speaking, referring at the same time to our 
engravings. 
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rom wy vn they consider that it 
sing’ will 
to give the frames so much to 
longitudinal J irons placed externally, whi 
whole mass. 

Keelson.—One keelson section I-iron going from one end 
the other 


Plating.—The forming the hull will, as we have 
said, be thinner than those usually employed in ordinary 
, a8 they are reinforced on the exterior by the I-irons 
the skin. Above the deck there will be no wood; 
bulwarks will be of sheet iron. 
Rudder.—The rudder will be of wood, 
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INDIAN RAILWAYS. 
To tax Eprron ov Exaireenine. 

S1z,—An article in the number for this month of the West- 
minster Review on “ Indian Railway Reform” to re- 
quire notice, as the writer affects to have access to special 
sources of information, writes as if in the confidence of the 
cena oe pare beg puis apd ezsea is! many 

judices gives ex ion to so many i 
Shel hie ctateategte and conihedlaas ane ached to cnuse a 
misunderstanding of the very important subject which he 
treats. 

His doctrine on the land question, as conveyed in a re- 
petition which he now publishes of an article which he wrote 
ten years ago, ‘‘ that the land of every nation belongs to the 
people as 4 whole, that Government as their representative 
1s the supreme | , and that it cannot alienate in 
tuity any part of ite trust to individuals,” would be im le 
of application in without a revolution, shows 
how much disposed he (the reviewer) is to radical measures. 

With this disposition he at present proposes to dispense 
with the existing railway organisation in India, but he 
seareely even sketches in outline the arrangement which he 
would substitute for the system which he proposes to abolish. 

Ain ogee pinion on the intellect of the late 

uis of Dalhousie, and that the men oe ae his 

ip’s school” have been influenced is lordship’s 
views, the reviewer takes safer ground, notes that 
4000 miles of lines now open in India are a poor result after 





to note that in already covered by a network 
roads and canals, 1 mile of railway for every 6 miles 
country has ee ae en SS ee 
exceeding the Indian rate for the trunk lines, whilst India, 
without roads or canals, has only 1 mile of railway for every 
tag ly ay edi he bgwe eye shi aiiliies 

t is happily now not necessary to ai as 
dors 6. del debmanenne with the eaguney of the toed 
for further extensions of railways in India, and in the cer- 
tainty that lines of railway, constructed with due economy, 
should be as advantageous and profitable to the State as 
such lines would certainly be to the inhabitants of the 


The failure in the past, shown by the fact that there 
i in the vast extent of the 
; but the reviewer's extraor- 
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in assuming that are solely responsible 
management, as under the several contracts Government had 
the most absolut trol over expenditure, and has through- 
out maintained « staff of officers who have audited and 





ment for works, and have 
of the designs and specifications, which, on further experience, 
have been found to be defective as well as those which have 
been proved to be sufficient. 

The presqnt writer has, in a memorandum written within 
this month, submitted that the main cause of the excess of 
outiayon Indian railways has been that the works were often 
commenced and carried out on incotplete and insufficient 
surveys, on which suitable designs and correct estimates could 
not have been framed. 

That there has been waste and extravagance approaching 
to the waste and extravagance on English lines is certain, 
but it does not follow that the excesses have approached to 
the amounts which the Westminster Reviewer of this month 
assumes. The original estimates for the whole system are 
no guide in the matter, as even if the estimates from the 
preliminary surveys had been trustworthy, many works 
which were not in the first place thought of have since, with 
the full concurrence of Government, been earried out by the 
railway companies. Towns have been built for the accommo- 
dation ef European mechanics, extensive workshops have 
been constructed, and all the great rivers of the continent 
have been bridged. The most costly portions of the main 
trunk lines have been constructed, and the extensions on the 
ceutral plains, every mile of which would have counted towards 
a reduction of the general average, have been in many cases 
omitted, and yet the reviewer quotes as the proper limit for 
cutlay the estimates (guesses) at a mileage rate, which were 
tuade before the uirement of a railway in the tropics, or 
the magnitude of the traffic to be accommodated were duly 
appreciated. 

fhe reviewer, however, ing over amy such consi- 
dorations, speaks of Lord Dalhousie’s estimates of the cost 
per mile for a whole system, and says that it would “ be 
edifying to compare with the estimates actual realisations.” 
Hither the reviewer knowe nothing of what has been done, 
or else he argues with extreme unfairness. 

Whilst enlarging on losses to Government from the 
coat of the Indian railways, the writer in the Westminster 
Review omits to note the large indirect profits which the 
State has derived from their construction. The free carriage 
of the mails, the increase in the land revenue to Govern- 
ment on the districts opened to the outer world by the 
railways, the saving by the transport of troops and 
military stores, and the reduction of garrisons rendered safe 
by the direct communication afforded by the railways already 
built, eppear to be trifles in the estimation of the reviewer, 
but are, notwithstanding, of such magnitude, as in the belief 
of many, to more than counterbalance the whole of the 
present extra payments by the State on the guarantee 
aceount. 

The reviewer, however, treats the whole question an 
the narrow grounds of the edyantage of obtaining the 

msible profits from a possible or impossible hard bargain, 
rut does not show that when the railways were commenced 
end carried on before and during the mutiny that the neces- 
sary funds could have been obtained on any less liberal 
system than was adopted by Government. 

The reviewer says that it would ill become him to speak 
of the late Board of Directors otherwise than with the “ re- 
spect which he sincerely feels for their august memory ;” 
but still he labours to show that “they were persuaded to 
egregiously stultify themselves ;” and, to make out his case, 
he passes over the fact that, although the guarantee was to 
be extended to the whole outlay, that the fullest control 
over the ep | was retained by Government, which took 
upon itself to decide upon the course for each line, as well as 
on the fitness of the designs for adoption, 

After attributing the faults— some well founded and 
some exaggerated—to the railway companies solely, the re- 
viewer proposes, as a remedy, to hand over to the direct 
management of the Government the construction of the rail- 
ways yet to be built. The works to be carried out by the 
Indian Public Works Department, of which the reviewer 
says that “its warmest partisans will scarcely say that the 
result of its management has been altogether eatisfactory,” 
and that “ it must be admitted to be singularly slow in bring- 
ing its products to maturity ;" “ children who were looking 
on when the Grand Trunk road was begun had full time 
allowed them for growing into middle-aged men before it 
was finished; and “ if in railway affairs Goverpment actions 
must needs be marked by similar procrastinations, it were 
better perhaps that the guaranteed company should be con- 
tinued in tranquil possession of the field.” 

The reviewer further describes the Public Works Depart- 
ment up to this time as utterly unable to accomplish the im- 
portant works which it has in hand, but he proposes to hand 
over to it a vast amount of additional work of a description 
of which ite members have had no experience, and which in 
any other country it would be considered a folly to entrust 
to any other than the railway construction branch of the en- 
gineering profession. 

In elaborating a case against the companies, the reviewer 
passes over the fact that the works heretofore have been 
aader Government control, and notes that the Boards sitting 








had better, instead of counting upon personal inspections, 
> a system by which they may secure i advice 

irection for the engineerin, rations on which they 
purpose spending the money of the State. 

For the past, matters will not be made better by any 
endeavour to show that failures have been caused by the 
non-performance by distant Boards of duties which they 
could never have been expected to perform, which non-pro- 
fessionals if even on the ground could at best only perform 
imperfectly, but which it is now proposed that the members 
of the loeal Goverments should undertake. 

If sueh work could have been performed by the members 
of the local Governments who were resident near to the 
Railway works in India they would have much to answer 
for in that they did not exercise their power, power which it 
will not be possible under any system to. increase. 

Instead, however, of condemning Railway Boards and 
members of Government for the faults of the old system, it 
would be better to consider the amendments which may be 
made to guard against future failures. 

To a Government about to expend 30 millions sterling on 
Indian Railways the question{ie one of grave importance, and 
deserves to be treated otherwise than with a view to the 
petty interests or.j ies of any service covenanted or 


otherwise. 
Government has at command the highest professional 
ability and character which England can afford, and will 


find economy in obtaining such services rather than in ex- 
perunenting with untrained establishments. 

For the direction of Indian operations on the scale now 
contemplated there appears to be room for, and a want of, 
an additional er, whieh need not interfere with existing 
establishments, but which would control, advise, and direet 
the several departments. 

Such an authority, a board of engineers, intrusted with 
full powers by Government, would be able to advise Govern- 
ment authoritatively on every engineering question, to insure 
the completion of surveys, to reject crude or incomplete designs 
or defective estimates, to sanction or to reject proposals for 
constructing operations, to examine the organisations on each 
line, and to notice for Government and for the Home Boards, 
the neglects, inefficiencies, or the merits = officials in 
ch of, and res; ible for, ions on several lines. 

‘Such a Ded’ could be bebed to by the chief engi- 
neers, and by the Government consulting engineers on the 
several lines, for advice in any difficulties, and for an im- 
mediate and authoritative decision of questions on which 
reams of foolscap are now every month consumed in 
an endless and often resul pond —questions 
which must now often puzzle the unprofessional members 
of the Local Governments, or else be decided on in the 
name of Government by a secretary who may have many 
eminent Ce pi without being a safe guide or authority 
on 


professional matters. 
Such a Board might have charge of, and be responsible to, 
Government for the construction of the State railways, and 
would afford to Government and the agin an additional 
security against a recurrence of mistakes by errors in designs 
and we in such as have too often, to whom- 
soever due, to be deplored in the past history of Indian Public 
Works. 

It has to be remembered, ag regards State railways, some 
of which, being for only, may have to be 
built without intervention of companies that home, as 
well as Indian management, hag to be provided for. What- 
ever may be the shorteomings heretofore attributed to home 
Boards, it is beyond dispute that they have bought, in- 
spected, and shipped to India vast quantities of necessa’ 
materials of the best description, and at rates of cost whic 
testify to the high character and business qualities of the 

tlemen whose services the guarantee system enabled 
anyweb ml f the whole outlay which has bee 
ion of the w outlay whic! n 
for these judiciously expended in England, appears 
to have eseaped the notice of the Westminster Reviewer, as he 
speaks of a rate per mile on the original estimates, but does 
not notice the extent of double line already laid with costly 
permanent way, and the large amount of sidings which on 
every Indian railway has been found necessary for a traffic 
of a magnitude which was unexpected is still growing, and 
will continue to grow until the great Indian railways, not- 
standing past extravagances, become not only profitable to 
their shareholders beyond the guarantee, but a source of large 
direct revenue to the State. 

For such results the time will come when the workers on 
and for Indian railways—the directors who, in England, 
have, without reward, given their time and thought, and the 
workers under them in Sndio—erill be deemed to deserve other 
treatment than the Westminster Reviewer would accord to 
them. “ Adventurers,” and the “servants of adventurers,” 
is a description of the British gentlemen who have been en- 
gaged on the Indian railways, unworthy even of the anony- 
mous reviewer. 

The railway services, heretofore, as a rule, slighted by Go- 
vernment, denied any share of the honour which the State 
confers on all other of its services, working without hope of 
rank or pension, have yet furnished as much honest zeal, 
high intelli , and, sad to say, have already filled as 
many British graves in Indian jungles as any service, during 














WATERS’S PATENT FEED-WATER HEATER. 
To tus Eprror or Exoitsegntne. 

Srrx,—My attention has been called to a second letter of 
Mr. Aimers in your issue of June 18th, claiming the same 
—— for a heater of his construction as are possessed by 
"Wie loaned hat M parat Id 

, su that Mr. Aimers’s a us would not 
heat Totes rs the boiling point was, that» heater of almost 
precisely the same construction, now in use by the Glen 
Cove Starch Works, Long Island, U.S., does not heat to that 
temperature. The reason why I consider Waters’s entirely 
superior as a heater. only,.to any other now in use, is that 
the cold water is presented to the direct contact of the steam 
while in the form of spray or drops, by which a greater sur- 
face is presented to the steam, and the heat is more rapidly 
absorbed than when the water passes in descending streams, 
as in Mr. Aimers’s. In Mr. Waters’s apparatus the cold 
water is also projected upwards against a refiector before 
descending in drops, which gives it a much greeter distance 
to pass through the steam. Regarding the ee of 
line and seale from the water, the apparatus of Mr. Waters 
has many points of superiority over all others. It is so con- 
structed that no oil, scum, or floating impurities can by any 
possibility be pumped into the boiler. This seam upon the 
water nah the reservoir ir serves dewey ot the finer 
earthy partic are ipi rom t , when 
it ae A i heated by the contact of pony ll and 
ae a, i with the water in the reservoir in a 

irly divided state. After a time the scum becomes heavy, 
rome up and falls to the bottom, out of the way of the 
mouth of the pipe leading to the boiler. 

The following letter trom a distinguished professor of 
Teioitg, Ootiowe clearly explains the manner in which the 


other po ore are separated : 
“ Trinity College, Hartford, May 1, 1969. 
“The Waters Patent Heater Company. 

“ Gentlemen,—I have pleasure in testifying to the com- 
plete success of your feed-water heater, and its performance 
of all that is claimed for it. 1 have repeatedly seen water 
introduced into the heater as turbid as the water of a gutter 
after a rain, and issue from it at the same time as clear as 


distilled water, and ing a temperature of 212°, as tested 
by the thermometer, even after it has passed through the 
boiler-pump, and 50 ft. of conducting iron pipe on its way to 
the boiler. ee water is found to be 
almost ee to have been deprived of the 
various salts which it previously contained. The 


purification of the water is due to its conversion into vapour, 
and the Pe leg omar of the sediment, and of the 
salts held in impurities are caught, as they 
fall, by the stratum of oily scum floating on the surface, and 
are thus prevented from into the water below. When 
the oil has become eo heavily charged with sediment as to be 
heavier than the water, it breaks up into clots and falls to 
pee Heagrrigie Soro oie ited some distance 
below the point at - p Hapd of the boiler makes 
it exit. In this manner not only al the sand and sediment, 
but also all the soluble matter, a of the car- 
bonate and sulphate of lime, are taken from the water and 
prevented from being redissolved. The boiler feed pump, 
being placed below the heater, is kept constantly filled with 
hot water, at a temperature of 212° to 216°, and there is no 
difficulty whatever in throwing it into the boiler, provided a 
slow and regular motion of the pump is maintained. 
“Taomas R. Prxcnon, 
“ Prof. of Chemistry and the Natural Sciences, 
Trinity College.” 
lam => | to trespass upon your valuable to such an 
extent, but I was fearful that my former explanation of the 
principle of Waters’s Heater, and the differences between it 
and others, was not sufficiently explicit. I trust that what I 
have now said will convince Mr. Aimers and all others of the 
superiority of this apparatus, and as its merits become known 
I have no doubt that it will supersede all other heaters here, 
as it is now doing in the United States. 
Very respectfully yours, 
62, Dorset-street, Salisbury-square, Tuo. G, Exits. 
July 5, 1869. 


Surpevitpise on tue Trxe.—Lioyd’s quarterly list of 
vessels building under their survey on the 30th of June, 
shows that 55 vessels building on the under this survey 
are sold, and five unsold. the Wear 80 vessels are in 
eourse of construction under their survey ; 44 are sold, and 
45 unsold. Of the 89 vessels, 56 are of wood, 7 of wood and 
iron, and 26 iron. 

Inpiay Rariways anp Frxances.—In the House of 
Lords last Tuesday night, the Duke of il announced his 
intention on the 19th instant of laying on the table d es 
from the Government of India on the question of the con- 
struction of railways, and of submitting a statement of the 
financial affairs of the Indian empire. subject is a most 
important one, and we recommend to the attention of our 
readers a letter on “Indian Railways," which appears on 
the preceding and present pages. 
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RECENT PATENTS. 

Tur following specifications of completed are 
dated within the year 1868; and that year Re orm 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 3115, 4d.) Frederick Augustus Abel and Edwin 
Ormond Brown, of the Royal Arsenal, Woolwich, patent 
methods of exploding , guneotton, and other 
explosive compounds, (excepting nitro-glycerine and “ @ 
mite’) when in an unconfined state or when enclosed only 
in weak receptacles, by means of a concussion uced 


by the explosion of a charge of detonating powder. We of 


have already had occasion to record in this P agen the 
important results which have been obtained by adoption 
of this method of firing explosives. 

(No. 3120, 8d.) Charles Denton Abel, of 20, Southam 
Buildings, tents, as the agent of Adolphe Aubert of 
Nogent le Rotrou, Eure et Loire, what he terms a “ spiro- 
cylindrical” serew-propeller, this being a propeller in which 
the ends of the blades are attached to a cylindrical hoop 
which of course revolves. with them. Propeliers of this form 
were fitted to several vessels by Mr, G. W. Jaffrey, of 
Hartlepool, many years “f 

(No. 3122, Is. William Moodie, of Glasgow, patents 
a kind of horizon ing paddle-wheel for propelling 
vessels. The arrangement—w it would require drawings 
to explain clearly—is ingenious but complicated; and we 
fail to see that it possesses any material advantages over the 
more simple in ordinary use. - 

(No. 3128, Thomas Frederick Cashin, of Sheffield, 
patents various methods of working railway switches and 
signals, and securing the ; of rails, &c., which it would 
be impossible for us.to briefly. 

(No. 3134, 84.) Ralph Dawson, of Plymouth, patents a 
form of gunboat isting of # pair of twin hulls placed a 
short distance apart, these bulls being made to carry a vg 
extending across their entire width. The engines. boilers, 
propeller, &c., are to be within this eupola. 

(No. 3137, 10d.) .William. Yates, of Duke-street, West- 
minster, patents lining puddling furnaces with wrought-iron 
or steel bars or bloeks! ‘The patent also includes a claim 
for making puddling tools ex-rabbles of malleable cast-iron. 

(No. 3146, 1s. 8d.} Janes Grafton Jones, of the Blania 
Ironworks, near Newport, ents apparatus for getting 
coal, stone, &c., which w Matt describe in an early number. 

(No. 3146, 9s. 10d) James Robertson, of Glasgow, takes 
a most voluminous patent for “ New or improved modes of 
obtaining and trandmittifg motive power, and in the means, 
apparatus or mechanism employed therefor, part of such 
apparatus or mechapiam being also applicable to the measur- 
ing of fluids.’ Inasmuch as Mr. Robertson’s provisional 


specification occupies 20 pages and his complete specification 
78 pages—the latter being moreover illustrated by thirteen 
sheets of drawings—we shall scarcely be expected to give an 


abstract here. le may, however, recommend the patent to 
the attention of those interested in the employment of jets 
for any purpose whatever, and we shall probably describe 
some portion of its contents on a future occasion, 

(No. 3149, 4d.) William Lorberg, of Brunswick-place, 
City-road, patents methods of treating cotton seed with 
sulphurie acid and water for the purpose of disintegrating 
and separating the cotton. 

(No. 3150, ts. 6d.) Heron Hudson, of Clifton-terrace, 
Wolverhampton, patents an arrangement of railway brakes 
which it would require drawings to describe. The brakes 
are to be brought into action by the aid of supplementary 
buffers placed between the ordinary ones. 

(No. 3153, 1s.) Charles Godfrey Gumpel, of Leicester- 
square, patents ingenious arrangements of locks and latches, 
which it would be impossible for us to describe —— 

(No. 3154, 4d.) William Edward Gedge, of 11, Welling- 
ton-street, patents, as the agent of Charles de Lin and 
Auguste Combe Dalma, of 5, fue Blondel, Paris, methods of 
making artificial fuel by mixing coal dust with pure vege- 
table resin. 

(No. 3158, 4d.) Alfred Robins, of 23, Great St. Helens, 
patents, as the agent of John Edward Hughes and Isaac 
Sherman Church, of San Francisco, methods of manufactur- 
ing water and drain pipes of oakum, cordage, or other fibrous 
materials cemented together by means of asphalte, resin, 
pitch, or similar substances. 

(No. 3164, 1s.) William Robert Lake, of 8, Southampton- 
buildings, patents; as the agent of Thomas J. Crammer and 
William P. Moffat, of San Francisco, arrangements of breech- 
loading volley-firing guns, which it would require drawings 
to describe. 

(No. 3166, 1s. 10d.) Thomas Vicars, senior, Thomas 
Vicars, junior, and James Smith, of Liverpool, patent im- 
provements in self-feeding furnaces—such as Juckes’s—in 
which a progressive motion is given to the fuel. According 
to these plans the fuel instead of being supplied from above 
is delivered into the burning mass at a certain distance above 
the firebars. The firébars also are formed in a particular 
way, and are kept cool by their lower edges being immersed 
in water, while provision is made for jargear 3 
the fire by means of “ pokers,” also kept cool by water. 

(No. 3168, 8d.) _ Robert Mudge Marchant, of Wellington, 
New Zealand, nts the construction of what he terms an 
“ uniform continuous tail” for railways, by seatifi bats 
wrought iron or steel upon cast-iron longitud bearers, 
the bars being secured in position by bolts screwed into 
them. We certainly have but an exceedingly poor opinion 
of Mr. Marehant’s plans 

(No. 3169, Is. 6d.) Walter Charles Church, of Derby, 
patents the arrangement of equilibrium slide valve which 
we described and illustrated on page 405 of our last volume. 
Mr. Church’s patent also includes some ingenious arrange- 
ments of safety valves, &c., which we may describe fully on 
some future occasion. 

(No. 3174, 1s.) John Asheroft, of New York, patents a 
form of safety valve, which it would require a drawing to 
describe clearly. 


(No. 3176, "he 2d.) Auguste Denayrouze, of Boulevart 


up or stirring | 









rangement is that the side frames are each composed of a 
a, thickness of plate. 

(No. 3210, 1s.) John Frederick Brinjes, of Fieldgate- 
street, W peo patents complicated arrangements for 
rendering centrifugal drying machines self-discharging, so as 


to enable them to be run continuously. It wo uire 
drawings to explain the plans . ge 
(No, 3214, 4d.) Joseph Westwood, junior, of r 


House, Bow-road, atents connecting the sections, or len 

of screw piles, columns, &¢., by means of short tubes or 
sockets bored to fit the ends to be connected, each socket 
being shrunk on to one of the abutting ends, and the other 
end being then placed in it and secured by bolts or rivetss 
Is this a new plan? 

(No. 3226, 8d.) Henry Warner, of 11, Old Jewry Cham- 
bers, patents methods of fitting lawn-mowing machines with 
rotary brushes, which are substituted for other parte, so that 
the machines may be used for either sweeping or mowing. 

(No. 3230, 8d.) Mare Antoine Francois Menuons, of 96, 
Newgate-street, patents, as the agent of Phili Syng Justice, 
pf Philadelphia, apparatus for raising water. This apparatus 
consists of a spheroidal vessel divided horizontally by a dia- 
phragm formed of several thicknesses of twisted cotton duck. 

yater is admitted to and discharged from the vessel on one 
ride of the diaphragm by two pipes fitted with suitable valves, 
while on the other side of the diaphragm steam is admitted, 
and a vacuum formed alternately. 


THE PATENT 
Grants of Provisional Protection for Six 


on . 
795. WiLtiaAM Ropert Lake, 8, Southampton-buildings, “ An 
improved multiple drilling machine.” 
885. FaRepgnic Rupkum, Norwich, “ Improvements in veloci- 


F B 

893. Francois JULes MANCEAUX, Paris, “ Improvements in fire- 
arms and apperatus for charging the same.” 

1679, DAantel Evans, 18, Charles-terrace, Casland-road, South 
Hackney, “ Improvements in the construction of ships, boilers, 

buoys, casks, and other articles by welding together the plates 

or parts of which they are formed.” 

1751, Faieprich Homann, Ipswich, “ Improvements in sewing 
machines.” 

1781, Henny Woopcrort HamMonp, Manchester, * Improve- 
ments in hammers for forging metals and for other purpores, 
and in the mode of actuating the same, and in the apparatus 
connected therewith.” 

1790, Geoxee Fry, Ethelburga House, Bishopsgate-street Within, 
* [mprovements in the treatment of wood for obtaining fibre for 
the manufacture of paper and cordage, also for the production 
of acid, spirit, ether, rosin, and other substances or liquids from 
wood, and in machinery or apparatus therefor.” 

1825, Perer Jansen, 2, Chiswell-street, Pinsbury-square, “ Im- 

the fi eof glass, and in apparates for 





pr in 
the same.” 

1829. Martin Benson, 9, Southampt * Lmprovement 
in mortising machines for making mortises in all kinds of wood 


baila? 





and joinery. 

1831. FReperick Coutime BAKEWeLt, 6, Haverstock-terrace, 
Hampstead, “ Impro in inery and apparatus for 
letter-printing.” 

1854. Emits Canpon, 2, Rue Ste. 
ments in the construction of ships. 

1863. Jou~ Hagpine, by hee gue “Improvements in mail or 
cash and other bags or portable receptacles, and in fastenings to 
be used for the same, snd eppliances for the working thereof.” 

1864.. Wrutaam McNapp, 6, Cambridge-terrace, London-road, 
Clapton, ** ovemments in fasteners for bands and the modes 
or methods of applying the same.” 

1865. Jonw Henny Jonnson, 47, Lincoln’s-inn-flelds, “ Improve- 
ments in picks, which impr are also applicable to axes 
adzes, rakes, hoes, shovels, and other like instruments.” 

1866, Joun Hewry Jounson, 47, Lineoin’s-inn-fields, “ Improve- 
ments in the menufacture of sugar.” ’ 

1867. CuagLes BrioutTman and EpwArp BaicurMan, Bristol, 
“Impro ite in the facture of shoes and boots,” 

1870, Sauce, Apams, Saltley, near Birmingham, “ Certain 

ts in velocipedes for one or more persons, which 

also applicable for other useful 





Appoline, Paris, “ Improve- 











said improvements ere 
purposes,” 
1871. Tomas Bourne, Birmingham, “ Improvements in veloci- 
les.” 
1872. Jounx Garrzetr Tones, #4, Southamp ngs, “* The 
of novel and ornamental! effects in the manufacture 


a various articies ora applicable to various ornaments!) 
and other objects, t6 lamp shades, globes, reflectors, or 


haflat 





other transparent or sem’ made of glass, 
end in Means or apparatus for the shove uP, 
1873. Isaac Gneeorr, Vici Manchester, and Epwakp 


Arsswortu, Clayton-bridge, 
a motion applied to throstle frames and doubling frames 
wot for sp' and doubling cotton and other fibrous sub- 
stances.” 


1876. Joun Napren, Glasgow, “ 
tion of ¢oo! ranges, stoves, and grates.” 
1876. Gongs Mouayp, Southampton, “improvements in axie- 
boxes for the wheels of carriages.” 

Wuisam Toruau, junior, and SawveL Weird, junior, 
Birmingham, “ Improvements in the f ec of the hand 
of kettles and other vessels and articles.” 

13878. MATTHEW ANDREW, Melbourne, “Improvements in locks 
and latches,” 
1480, Emr HAAS and Vincenr Wanostnocet, 38, Wallbrock, 
“Im ements in pushing jacks or apparatus to facilitate 
réflway carriages.” 


3 in the construc- 






















for ascertaining ts and «trains, 
Henry Onapocx " Bank Por- 
and ateel.” 


~ Improvements in the manufac. 


1891. Sitas Nicw “ Improvements machinery 
for dillng oF calttvating land, also applicable tor avebeeng per- 








1 RICHARD OLPHERTS, Ardeo House, Andee, “ Improvements: 
presses and in cloths to be used therewith. 
1893. MAxTiIv OLSsoN, 69, Rich 






substances m 





ments in preserving and 
1894. Witttam Pippin, Waleot- Lambeth, ~ lmprove- 
ments in mechanism applicable to ” ; 
peel or en Josepn 2 Bedford-street, Westminster, “ A new 
mode of and apparatus for the ® 
and drying wheat or other — _— siti 
East, Regent's Park “ Im- 


1896, Bexsamin Bett, 2, epee : 
ying or affixing wood and metal 
wooden ships and other floating 





provements in the mode of 
sheathing to iron, steel, or 
structores, and also in such s 
1897. ALEXANDRE MANBRE, 61, Baker-street, Portman-square, 
* Im in . and treating cereal and other 
vegetable substances, extracting the starch they contain, and in 
converting it into fermentsble saccharine matter for use in 
brewing and distilling. in making vinegar, eyder, perry, and 
other fermentable drinks, and also for sweeten and pre- 
serving food, syraps, confectionery, and other usef: ig 
1898. Percy ((#AHAM BUCHANAN W&sTMACOTTY, Newcastle-upon- 
a | hyd or steam cranes or other 


a 
" 





Tyne, “ lmopr in hy 
similar hoisting or hauling machine 

1809. Wiisam Rosgar LAK, 8, Sout ings, “Im. 
a in blowing and pumping engines, parts of which 
mprovements are applicable to other direct-acting steam 
engines.” 

1900, Wititam Ropear Laks, &, 8 
provements in carriage wheels.” 
1901. THomas Frepenice Casnin and Josern Green, 176, and 
171, Gresham House, Old Broad-street, “ Improvements in fur- 

naces,.” 

1902. CHARLES DENTON ABEL, 20, Southamp . “Im 
provements in apparatus ur machinery for opening and closi 
gates, doors, or barriers, and for actuating semaphore ‘iguals 
by means of electricity.” 

1903, Joserd Mastin, Chapeltown-road, Leeds, “ An improved 
process for ring cloth and other fabrics and materials 

lant of water, and in the apparatus connected therewith.” 

19064. GeOReR pomapng te — Colliery, ae Chester-le- Street, 

, “A new or improved apparatus for indicating signals 
in mines or shafts or in other places,” 

1907, Jacos CHARLES NoRMAN, Great College-street, Camden 
Town, Ae ee ee Sees aan” 

1908. ceases S ar’ oma vadignad x Phot Se, 
“An ‘oved vice & y for pieces of 
intended t to be Beak ons planing machines,” 

1909. JomN eg wey dh ee “I i 
the construction of apparatus for iron for tinplates.” 

RicHarb Reves, BasiS. bpm Pear eggs in 

furnaces and other in 

‘ ther fael, machinery 

68, Fleet-street, “ Improvements in the 

cae of and apparatus for typographical composing and 
ting.” 

1913. Hewey Tonner Munws, Birmingham, “ Improvements in 

1914. Ricuarp MoneLand, jon, and Davy Tuomsow, 3, Old. 
street, “ Improvements in steam rollers, also partly applicahie to 
traction engines.” 

1916. Joun Henzy Jonson, 47, Lincoin’s-inn-fields, “ Improve- 
ments in injectors for feeding steam generetors.” 

1917. Davin Binz Park, Fraser “Improved means and 
apparatus for removing animal and vegetable deposits from the 
bottoms of vessels,” 


1918, . ANTOINE JULIEN DEBLON, Fives-les-Lille, “ Improvements 
in machines for calendering stuffs.” 

1921, ALEXANDER MELVILLS CLARK, 53, Chancery-lane, “An 
improved anti-explosive or safety lamp applicable for mining 
and genera! purposes.” 

1922, Hewey ALSXANDER FRevERICK DUcKHAM, Camden Town, 
“ Improvements in gas regulators.” 


inventions peoteded Ss Bis Wont on the 

Deposit of Com Specifications. 

1923. Ropeat Counct, ae oh’ fan Gepiiwe BRADLEY 
and BexxagD Baapiey, Nottingham, “Improvements in ma- 
chinery or apporatus for twisting yarns aed other threads of 
cotton, wool, silk, or other fibrous substances,” 

1929. Joun TAYLOR, BicHAnp INGHAM, James InGHaM, and 


ho flAt 





hy " bos tttte, 


I dings, “ Im- 





hafldin 











JAMES SHARPLR, © (w Booth,“ vetments in carding 
engines, by which doffer is divided spaces, each that 
the slivers are a of the same weight, and their width 
adjasted to or elubbings, saitable for spinning 
cotton waste and similar 


Patents on which the — Duty of £50 has 
= Jouw Imma’, 190, beter tn tec ohn fon dhaevon'd 
LLI8, 53, Eecleston-square, Hm weer py 
dows and other sliding frames,”— 20th June. 1866. 
1775. THomas SaGan and Tuomas Ricamoxp, ~~ Hal 
verents in looms for wea "—Dated 4th Jaly, 1 
1798, CHARLES HarveY, 27, - o A 


breech -loading "= Dated 7th July, 1866, , 

isso. Wriasam. O86, 53, - in 
sewing machines and tn the used to. motion to 
Sop carn ot to other smacisines Raped 6G 2 aoa 

1774, Jowy Brorusrtos, laperinl Tube Worka, <ivertanap- 
ton, * Im ite in Ay wg Se 
Fm abe ey hen 5 A th July, 

1780. OfARLES HEPTONSTALL, y= ih 
looms for weaving stays end similar uneven ~"—Dated 
6th duly, 1866, 

Patents on which the Duty of £100 has 


1919, Cuannes Loye.ey. 


1935, . Manchester, yotebtan 
wire and other rods or bars of metal.” ‘tnd Jilly, . 
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designed to the defects found to arise from the pre- 
sent system of laying with rigid and inflexible joints, 
especially in ground 


form thickness with the pipe itself, and is strengthened by 
an external hoop of wrought iron; it is then correctly 
bored so as to form a true section of a cylinder. Upon the 
butt end is cast a projecting ring or boss, of which the sur- 





external diameter fully equal to that of the internal opening 
of the cylindrical socket. Thus the union of the two metal 
surfaces is perfectly maintained throughout the circular line 
or ring of contact, which, within the cylinder, is fixed, bat 
varies on the spherical zone according to the aogle of 
direction at which the pipes are united, while the tightness 
and perfection of the joint are secured unimpaired by change 
of position. It is, therefore, a movable joint, so that, 
within certain obvious and reasonable limits, the line of 
direction may be changed, and in case of subsidence or dis 
turbance the pipe line is self-adjusting, and distortion is un- 
attended by leakage or fracture. 

This was demonstrated, on the occasion to which we have 
referred, by the experimental test applied to a length of 
five pipes, each 12 ft. in length, 44 m. in diameter, and 


1} in. thick, jointed as above described, the ends being | P 


closed with iron covers and caulked joints in the usual way. 
Under a pressure of 50 Ib. to the square inch the joints were 
depressed by means of screw jacks until the centre pipe had 
sunk 15} in. below the ends. The patent joints remained 
throughout perfectly sound and secure, though from the 
packed joints at the ends there was great leakage. 

These five pipes assumed the form of a circular arc, the 
chord being 60 ft., the versed sine 1.125 ft., and hence the 
diameter of the circle was 801 ft., so that 220 pipes ao laid 
would form a circle. 

The pipes are easily laid and jointed, and in practice it 
is found expedient to make the diameter of the butt end 
slightly in excess of that of the socket, and complete the 
union ander the expansion of heat, as was done with the 
pipes tested. It is proposed to use these pipes within the 
Hilton House Tunnel of the Liverpool Waterworks, near 
Rivington, where setilement has taken place, and is still 
apprehended from the working of the coal seams beneath. 


SCREW-LIFTING GEAR. 

Toss who have to do with the t of steam- 
ships, or who pay much attention to shipping intelligence, 
are well aware of the serious delays to w screw steamers, 
not provided with serew-lifting gear, are not unfrequently 
exposed in consequence of its being impossible to get at, and 
clear or repair r screws without placing the vessels in 
dock. We could, did our space permit, quote numbers of 
instanced where the delay thus caused has occasioned losses of 
hundredé of pounds to owners of the vessels. In many 
cases a steamer has her screw disabled at a distance from any 
port where a dock capable of accommodating her exists, 
while in other instances, where a port having dock accommo- 
dation is near at hand, delays are often caused by the docks 
being oceupied. Apart from the delay and cost of docking, 
also, there are, in many instances, great expenses incurred 
for towage, and for maintenance of passengers, &c., 
during delay, so that im most cases the failure of the 
screw propeller, of sn, Galas chan lend Gt liter ot 


comes & terious matter. On the other hand the fitting of | and 


ordinary screw-lifting gear to a vessel involves a considerable 
increase in the first cost, and there are some other objecti 

to ite use which have led to its being now but se ap- 
plied to merchant steamera. Under these cireumstances Rear- 
Admiral W. King Hall, C.8., R.N., formerly the captain su- 
persntendent of S Dockyard, some years ago designed 
the screw-lifting arrangement, of which we annex illustra- 





LIFTING GEAR FOR 


SCREW PROPELLERS. 


DESIGNED BY REAR-ADMIRAL W. KING HALL, C.B., B.N. 
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tions. Admira) Hall's om in scheming this was to 
vide screw steamers with a Guapo sastoa™ Craitablo te oy 
harbour—of shipping or unshipping their propellers for the 
purpose of clearing them or replacing a broken blade with- 
out having recourse to docking, and to do this without giving 
rise toany material rise in the first cost. 

A ing to Admiral Hall's plan the bearings, d, of the 
screw are connected by a pair of rods, 6, with a crosshead, c, 
the rods being serewed into the caps of the bearings and 
being prov with nuts at their upper ends. A chain 
tackle, c, is also provided to sustain the propeller when the 
rods, 4, are removed, as we shall explain tly. To raise 
the propeller and get it on dtend te.2 means of the 
arrangement we illustrate, it is necessary to proceed as 
follows: When the propeller has been raised to its full 
height by means of the purchase connected to the crosshead, 
a, the centre chain, c, is attached to it and the weight is 
thus sustained while the rods, }, are removed. The 
e wy ew then attached and the weight taken by them ; 
and being done the screw is taken out laterally, through 
slots provi in the guides for that purpose, by slacking 
the starboard and central purchases, fand c, and heulin on 
the port purchase, ¢. Assoon as the screw is clear of the 
guides the central purchase may be unhooked and the screw 
ean then be raised and placed on deck by means of the 
urchases. 

To ship the propeller it is lowered by the purchase, 
and the afin penton is under i stern and 
attached to it as early as possible. When the screw has, by 
means of the two pendants, been brought near the i 

the central purchase, ¢, is to be attached, and the strain 
taken by it, this assisting in guiding the screw i 

through the side slots in the guides. The bearings having 








of sustaining a train of locomotives;passing over, it at the 
rate of sixty miles an hour. The name of new rai 
of which this bridge is a pert, is the New Haven, Middle- 
town, and Willimantic Railroad, and will be opened within 
a year ; the bridge is to be completed in eight or nine months. 
About forty different plans for the proposed bridge have been 
submitted to the Board of Engineers, and of these eight or 
nine have been found to be worthy of serious consideration... 
Tae Port or Amsterpam.—The future prosperity of 
will depend very much on the canal which 
is being constructed for connecting the city directly 
with the North Sea. The canal is about 15 miles long, 
running westward through a chain of lakes which are to be 
reclaimed, and through a sandy isthmus, about four miles 
wide, to the North Sea, where a large harbour is in course 
of construction ; while eastward of Amsterdam the Zayder 
Zee will be cut off by a dam provided with three locks for 
of ships, sluices, pumping engines, &c. The 





been fairly got into the guides, the rods, 5, and d, a, 
are put in place, and the purchases, c, ¢, and f, being un- 
hooked, the screw is lowered into its place by means of the 
tackle attached to the crosshead, a. 

In most eye ab ary ge ntly clear access to the 
upper part of the gui for purpose of attaching pur- 
chases, &c., to the screw, can be obtained by shifting sed 
forward, oe oe eae light at the stern, and 
operation of raising @ screw clearing it, or replacing a 
saben blade, exp thus bo geutvomed ta ony bacheus tp ete 
the vessel has access. In the case of full-countered vessels, 
where the rudder and screw are protected, and in cases 
where the method of tipping by weight could not be con- 
veniently carried out, access to the upper part of the guides 
may be obtained by grounding the heel of the vee] just 
enough to leave the upper part of the aperture clear w 
the rest of the hull is afloat. There is scarcely any quarter 
of the globe where a rise and fall of 2 or 3 ft. of tide is not 
available for ing out an operation of this kind. Alto- 
gether, ‘Admiral Hall's plan has much to recommend it to 
the attention of nautical men, and we trust to soon hear of 
its trial on a practical scale. 


Barperne Tae Coxnecricut.—The Board of Engineers, 
consisting of General C. B. Stuart, General George B. 
McClellan, and General Q. A. Gillmore, inted to select 
a plan for a bri across the Connecticut River at Middle- 
town, for the “ Air-line” Railroad between New York 
Boston, and to designate the poi ich i 
recently met at the office of the chief engineer of the 
a, Broadway, yet ys Sie Dust oneen Oe 
r in examining discussing plans t 
bridge, and souvned without teking final action, 
i where structures of the kind 
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the ,. — 
British Consul, Mr. Newnham, reports that the works were 
let in 1865 to the English contractors, Messrs. H. Lee and 
Son, for the sum of 27,000,000 guilders, 7,000,000 of 
which were to be paid in cash, 10,000,000 in shares, and 
10,000,000 in bonds on the land to be reclaimed, and on this 
footing the works were pushed forward for some time with 
ona . In the state of the Money-market during 
years 1867 and 1868, however, the ee a 
toa great extent unnegotiable securities, though t 
works continued to be carried on, it became evident that 
the undertaking would be involved in serious difficulties if 
its financial position were not rendered more secure. Under 
these circumstances, the whole question was laid before the 
Dutch Government, who, in consideration of the importancé 
of the works to the country, decided on bringing before the 
Chambers a Bill for absolutely guaran i 
of the remaining shares of the Canal Company interest at 
4 per cent., together with an annual redemption at par, to 
be completed in 1917; and this measure, which was carried 
by both Chambers with a large majority, the shares on 
a par with Dutch Government stock, will, it is trusted, 
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THE LONDON WATER SUPPLY, 


erected 

It is more than two years and a half sinee the Com- Vauxhall Waterworks were started in 1905, taking | woless pumped from 
mittee appoi to examine into the condition of the | their supply from, 
M tan Water , commenced their labours | the Thames, and 
these being recorded in a sewer. The vari 
of whith we have already pab- | long, trading on their monopoli 
future metropolitan water re- | which pes i i 
i 5, and whether the source whence its it land in 2821 a 


q : . : . 

supply is derived will be sufficient. and reliable in all | iato tie s 
i ions, ot whether we should | siderable reform, was never officially acted upon, 
look elsewhere than to the ‘Thames Valley | it had the effect of inducing the water companies tp 


recently t 
aha 


ways for the coming 
begim to 


for our main gépply, were the questions which the | remove the chief cause 
had £6 set themselves earnestly to coa-jof the. water supplied 
sider, and, jadgiag from the velaminous evidence | claimed eneral attention. 
they have received, from the personal examinations draving & 

they have made, aud from the care with which they | sewage discharge 
have weighed evidence and studied the physical peew- | out their respective districts without any inte 


Commitice 


liarities of the basins of the Thames and of the Lea, 


we are bound.te assume that their recommendations | again appoiated to inguire into the ear of t 
are correct, and tliat the Thames and the Lea, which |sapply. ‘The examinations eondueted by Com- 


have bitherto supplied Londoa with water, will never 


fail. either in quantity or quality, in serving the land that the supply, especially from the works 


metropolitan demand, even though it should grow and 
extend itself ia a proportion which the increase of the 
decades of the past 
for the futare. 


‘Two hundred millions of gallons of water a day is | large filter of one a 
estimated as the future necessary supply for a pope- and the Grand Junction removed their soaree from 


lation swelled to 5,000,000, nearly 200,000 of tons 
of water distributed over an ares of 224 square 
miles, through wains and branches ahd service 
ipes to meet individual demands, or public wants ;— 
forty gallons being apportioned to each unit of 
the 5,000,000 every day. ‘Times are changed, and 
necessities have increased since the city ran with 
sparkling streams from the high lands on the north of 
Loudon, and carried a plentiful supply, which could 
be had for fetching: or since the local springs were 
collected and led by conduits through the city. The 
streams have long since disappeared, changed into 
sewers, arched aver out of sight, and nothing but the 
names are left of the conduits to mark the course 
along which they ran. Bat these supplies were too 
limited even for Loudon of the sixteenth century, 
and three hundred years ago came Peter Morrys, the 
Duteh engineer, who utilised the constant flood pour- } 
ing throagh the narrow archways between the piled- 
up starlings of old London Bridge, to drive pumps} 
that raised water and supplied, by wooden mains and | 
by open gullies, the neighbouring streets for two | 
centuries after his time. } 
In 1609, Hugh Myddelton commenced the forma- | 
tion of the New River, bringing the springs from the | 
chalk at Chadwell and Amwell, near Ware, to within | 
a few miles of London. Funds failing him then, the | 
work was completed by the help of a royal grant, in 
doing which, by the way, royalty looked well after its | 
own interests, and thus, seven years after the Act had | 
been obtained, the northern parts of London were | 
supplied by a plentiful flow, secured by gravitation. | 
Soon after its completion the waters from the chalk | 
springs, which originally formed the only source, were | 





supplemented by aa inlet from the Lea. 


'Wuese two works, together with the nat ural streams | 


anil open conduits, formed the water supply to London lout the large tract formed by the 


till the end of the seventeenth century. But im 1691 


a company was formed uader the title of the York | purpose. 
Buildings Waterworks Company, to supply the city | 


of Weatminsier, the water being pumped from the 
Thames near Charing-cross. These works existed so 
late as 1829. In 1725 came the Chelsea Waterworks 
to supply a district of Westminster and the growing 
neighhourhood westward. At first the pumps were 
erected at Millbank, and afterwards removed to a 
site near to the present Vietoria railway bridge. 
Meanwhile, the . narrow arches of old London- 
bridge ‘were filled with water wheels that clumsily 
raise’ water for the city as well as for Southwark. In 
1795 the Lambeth Works nad Started and pumped 
their supply from the Thames opposite Charing-ctoss, 
and the Borough bad established puntps hot far frow 
B aekfriors-beidge, With the beginning of the century 


nost/6! the companies which now supply the metro-| 


polis, cone mtd gxistenee. The West Middlesex 


Water Company at Haromeérsmith in 1806, to supply | 


the western stburbs ; the Grand Juncus, five years 
later, who, Starting to draw their water from the 
Colné. aad. the Brent, aided” by” surfate drainage, 
soon had to-résort to the Thames for a purer an 
more: codstant supply, and ie 189) their slalcos drew 
from tiie ri¥er” to Chelsea Hospital Eastward 
the East Londo& "Waterworks, dépendant for their 
supply upon the ‘river Lea, su two sual 
establishments at Shadwell and Ham ; and shortly after 





does not warrant im assuming | to new sites followed the publication of this: report. 
The Chelsea Compony, in 1529, laid down the first 







abject. Their report, re 

complaint. The qu 
was the next subject 
process of purifying. In 1825 8 Commission .was 


mission showed that the general outcry was % just one, 


Westminster-bridge, was totally unfitted for general | « 


: ad 
use. Filtering beds, settling reservoirs, auid-removals | Squrny porwr 


ore in extent; the West Middlesex 


Chelsea to Brentford; the East London weat higher | . 
up the Lea, and the Southwark and Vauxhall, com- 
bining, established new works at Battersea. 

A report by Mr. Telford was made in 1834, in whieh 
it was recotamended that entirely new sources of supply 
should be sought, and in which Mr. Telford suggested 
the Verulam on the northern, and the Wandlle on. the 
soutliern, side of the metropolis ; but this report, 
although diseussed in both Houses, remained entirely 
unacted apon. 

The partial improvements introduced by the various 
companies after 1825 tided matters over for seyeral 
years, but the development of sanitary engineering re- 
sulted in so largely increased a discharge of imparilirs 
into the river, that an efficient filtration became im- 
possible, and it was obvious that the time had arrived | 
when some of the most. important companies must 
change their source of supply, or abandon their works 








altogether. 

The Lambeth Company, situated in @ most pu | 
favourable position, were the first to take active st 
towards the unavoidable change. In 1848 they ob- 
tained a new Act, and three years later water aval 
from Kingston, far beyond the influence of the tide, 
was delivered through the mains of these extensive 
districts. 

In 1850 the General Board of Health, who had br 
that time developed into a most useful and powerful 
body, issued a report, the minutes of which pointed 
out strongly the evils existing from the system of 
riving a large supply from the tideway of the Thames, 
and, indeed, they went so faras to assert that the river 
should only be utilised temporarily for obtaiming 
water beyond the influence of metropolitan drain- ) 

| 














| age. until a more favourable locality could be decided 


upon, and eentra ised works erected ; and they pointed } 
Jagsiot sands, . 
ithe lower greensands in Surrey, as suitable fot / 
This proposition might possibly have been | 
acted upon had not a company at that time been pro- | 
jeeted for the purpose of supplying London with 
| spring-water from the chalk at Watford. The seheme 
| had been so favourably noticed by Robert Stephenson, | 
| in a report made ten years before, that it was thought 
advisable for a Commission ‘to investigate Chemically 
lthe quality of the water obtainable above the ‘tidal 
influence. The result of their inquiry shéwed that 
such water could be thoroughly rejied upon for publie 





| relative to turning to the Bagshot sand a8 a $0 of 

supply, they recommended the consideration “the 

Watford scheme, assuming that the hardness 

water derwed. from: the ebalk could be destr 

Dr. Clack’s process of softening. F sald 
‘ihe termination of all these investigations way & de- 





seit supplies from: the river polluted by ‘the tail... 
into it, distributed it direct th , of the ws establisiiments in 1867 : 


engines, of 10,660. bo 
de- iby their present uote agree 





| use, and, condemning the Board of Health proposition | that 


their Act bad been obtained, in 1806, works were from the river below Teddington, that all the city 
near Bow. Ap jthe southera districts the | storage i 


reservoirs should be covered, that all water, 
wells, should be effectually 


filtered. 


After the passing of this Bill, the water companies 


proceeded to make alterations in compliance with its 
clauses, which involved an expenditure of 2,500,000/,, 
and with the result, ascertained in 1956, of considerably 
reducing the amount of organic matter. 


Of the eight companies now supplying the met ropolis, 


‘| five are situated on the north side of the Thames, and 

three on the southern side. 

J articles published in the second volume of ExorweEn- 
ING, wa 

The various. companies the whole of these works were fully described in ‘de- 


In ‘the long series of 
er the title of “ The Waterworks of London,” 


following Table gives the general statistics 
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The number.of gallons given in the last column of the 
above Tablas the amount of daily supply gives only 
the average, amd not the maximum quantity, which im 
the sumuaer.months is augmented to 108,313,000 
gallons, showing an excess of 10 per cent. of consuinp- 
tion in the sumuner over the winter months. 
Collectively the variotis companies possess forty-four 
subsiding reservoirs, occupying 260} acres ; the filter- 
ing beds number forty-eight, with an area of 514 acres ; 
they own tweaty-cight storage reservoirs, having a 
capacity of 112,057, 000.galions ; and ninety-six pump- 
i @power in all. 
a ments the com- 
pauies are cm ed to w 110,000,090 of gallons 
daily from the 1 : _~the Chelsea, West Middlesex, 
Grand Junction, Southwark and Vauxhall, and Lan- 
beth Companies,—each taking 20,000,000 of gallons, 
and the Bast London Company (under a receut Act) a 
umntity equal to10,000,900 of gallons. From the 
wa, the average gq ies actually taken are: 
18,990,000 of gallons by the New River Compauy, 
their total delivery, being 93,750,000 galions ; and the 
Bast London take 49, 250,0( 1) gallons from the Lea, at 
& point lower dows the river. Besides these quantities 
th¢ chalk wells of the Kent Company yield 7,000,000 
of gallous daily. 
2 Commission of 1565, appointed to inquire junto 
the -best means of preventing the pollution of rivers, 
that the accumulating sewage discharged into 
the Thames by all the towns and villages along its 
course Sed seriously to impurify the river, and 
at efitieut means should’ be taken to compel the 
diversion of the discharge, and the utilisation of the 
sewage. the land. The report resulied in the 
Act ed. the foliowing year, which legislated for the 
xed a limited 


towns along the Thames Valley, and 
time forthe completion of the dictated improvements, 
a limit which, by the way, has been exceeded hitherto 


5, 





| cision that legisiation on the subject was necessary, 
| and-ia P85 1a Bill was introduced into Parliament for 
‘the amalgamation and centralisation of all the Water 
coumpanies, and the obtaining of all water from ‘one 
comm>® saree. Opposition overcame this measure, 


a Mout if restltett moan Act being prssed the following 


. obligations 
sis, Who were 
msiess indepen- 


uses of this Bil 


year, -by whick sttiagént and ‘Import 
were hnposed the variows com 
Jeft otherwise free to pursue thei 
dently. The most important 





rendered it compulsory that no water shiduld be drawn 


with impunity. This Commission, and also the Com- 
| mittee appointed in 1867 to inquire in‘o the condition 
| of the river Lea, were of opinion that with the recom- 
mended alterations, both rivers were efficient sources 
of supply, and that there was not hing to justify meurring 
a vast expenditure in the formation of new works. 
The lengthened discussion which had taken place, 
and the epidemic which visited London in 1866 
(the cause of which, it was alleged, might be traced to 


1| the water supply), brought forward many schemes for 


obtaining a pure supply from a foreign source ; of 
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these the principal were Mr. Bateman’s project for 
utilising the sources of the Severn; Messrs. Heman’s 
and Hassard’s plan, looking to the Cumberland and 
Westmorland lakes; Mr. Falton’s project for drawing 
water from ‘the Wye; and’ Mr. Remington’s plan of 
obtaining it from the Derbyshire hills 

All these different sys 
described in previous volum@ 
carefully examined into by ff 
concluded that, setting aside 









hnmittee, who 
£ ynsiderations, 


pe too lew te prvslons ait cheney of Bileey, evan 8 Oe 
inevitable percentage of error arising from unequal 
distribution of stress in framed structures were 
assamed to be eliminated. The experiments of the 
Royal Commissioners, which made many engineers 
feel anything but at case some twenty years ago—sinee 
some of the bars tested were broken with a moving 
load one-third only of the Wibcuing load—are 
cited by Mr. Unwin; and aalogous experiments 
instituted by Dr. Fairbairn On rivetted girders, prov- 





there was not sufficie 
of the rainfall. It 
series of observatic 
any authoritative opitiit 
as what may be the t 
be the mean.of the 
tervals? occur, 


also that th 
get at the “ nu 
well been. shewent te ve 

inmecistely adjacent places, as it varied in” 
ycar in fourteém artis in the laké district ftane #6: 
100m. ‘The system of collecting grownds utilises, no 
doubt, the raj ‘ta the createst extett: But the 
great tire mab is, that the springs to fallback 
upon in time of drought, are insignificant in i. 
son with thé great quantities stored in permeable 
strata. The Very circumstance of a latge' unmediite 
delivery of the yainfall precludes the possibility of 
that subterran@an storage of a large portioge@t. it, 


which forms go valuable a resource duriag severe aad 
long-eontinued “ réts ye 
hese objections: are substantiated by the expe- 


rience gained from towns furnished with 
supplies Whigh hav€Gn nearly all cases failed in seasons 
of drought Whetf tie requirements were the ‘most 

ry Manchester, Neweastle, Rédli- 


urgent. 


dale, } Beadtord, Halifax, and other towps sup- 
plied by this) ‘Have all suffered from a tempart ! 
deficiency or even am Np 9 of water, which involved 


the hasty extemporising of other means to meet.the! 
unexpected demands, or the erection of permanent 
pumping works to supplement.the.insufficient ones 
aiready existing. 


eo ee ee 
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LITERATURE. 

Wrought Iron Bridges and Roofs. Lectures Delivered at 
the Royal Engineer Establishment, Chatham. By W 
Cawtnorsy Unwts, Londen: E. and FP. N. Spon. 

Ix their présent form, these thoroughly  prattient 

lectures delivered last year before officers of ‘tha Roya! 

Engineers, will worthily obtain a far moré “extensive 

audience, ‘The subject matter is conveniently divided 

into six parts, The first lecture treats ‘wpom Vhe 
strains occurring wpon the several portions of straight 
girders under any given distribution of load:=-Tpe-the 
second, the practical working resistance- of the: mea- 
terial, and the approximate weight of the girder itself 
are considered. The tions and detail¥ of ¢on- 
struction of plate and lattige girders form the ‘subject 
of the third and fourth destares. The fifth lecture is 

















g that four million applications 6f a load one-fourth 
the breaking weight does hot injure the material in 


One-third only greater sufficed tg effect rupture, are 
also referred to. The conolusioit arrived at by the 
' is, that for wrought-iron girders the working 
iW tension should vary between the limits of 
toms and 7 tons per square inch; the former being 
Malte when the load is all Génd, and the latter 
@blive. It follows, as @ Porollary, that the 
‘adopted stress of.5 tons per square inch would 
r only when the ratio of live todaad load is 
to 3. 
Some space is devoted by the author tothe con- 
sideration of the probable. weight of a girder to sus- 
tal aigiven: load, but we think titis js ‘the least happy 
portion.of his labours. The results of the formule 
advanced are most» sensitively dependent upon the 
value of » certain constatt, and although a table of 
constants derived from known works has been de- 
duced by the author, the value would be so widely 
different when the intensity of load per feot run dif- 
fered much from the examples cited, that it would be 
ailinost as casy to guess the weight of the girder itself 
as the-value of the constant to be inserted in Mr. 
Unwin'’s equations. It is, undoubtedly, impossible to 
expres’ in as simple a form as desirable the weight of 
a girder'to carry a given load; but, froma pretty ex- 
tensive experience, we have found the following em- 
ini formula, based upon the actual weights of 
wrought-iron plate girders ranging from 10 ft. to 
260. span, and Joaded with 10 cwt. and-upwards per 
fost-run, the depth being one-tenth of the span, and 
the stram 4} tons per square inch, to give very re- 
liable results. W==losd) per foot run in ewts., ex- 
clusive of the weight of*girder S=span im fect, then 
the weight of the girder imowts. per foot run (7) will 
be given by the following expression : 


, $2-+-8008+- 1600 - . 
ow” { 120- 4/13000(W —9.5)(130- w)} 






20,000,000 
If W exceed 70 ewt. per foot run, the value of that 
tiantity within the brackets will remain constant at 
that amount. 

The following Table shows the results given by the 
préceding formula in some extreme cases, compared 
With those exhibited on Mr. Baker’s “ Diagram of the 
Weight of Iron Girders,” referred to by Mr. Unwin : 
Weight of Girder in Cwis. 
Load in Cwts. Span in Feet! per Foot Rum (we). 
per Foot (W). «). 4 














devoted to : mn of rivetted joints ; and 
the sixth treg roots, the strains wpon which are 
termined bye gra hie methods of Professors Ran- 
e and Clark } * 

The principles upot wich Mr. Unwin’s eonchisions 
are based will, with few exeeptions, be readily agreed 
to by practical engineers. With reference to the 
limitmg stress to be imposed upon different materials 







kis 


probably few engineers will be inclined to go entirely 
} - y | 


with Mr. Unwin, although the arguments advanced 
are undoubtedly worthy of their most careful and un- 
biassed consideration. The important difference be- 
tween a constant and intermittent strain, as far as 
regards the distress of the material sustaining it, is too 
frequently ignored both by foreign and English engi- 
neers. A large mass of experiments bearmg upon 
this question has been analysed by the author, and 
some répresentative examples cited, which evidence 
very clearly the nature of the different conditions in- 
volved. Thus tie gradually increasing . deflection 
year. by yeary of beams. subjected to a constant 
bending strain greater than one half of the breaking 
weight, is illustrated by some of Dr. Pairbairn’s ex- 
pernnments, and the irresistible conclusion, that im no 
cases should the working load exceed one-third of the 
ultimate load, is clearly enforced. 


With an intermittent load, both th and experi- 


Formula. Diegram. 

ewt. ft. ewt. ewt. 
10 10 O44 043 
10 108 4.1 40 
10 200 10 8.9 
70 10 ' 12 1. 
70 100 118 11.4 

200 26.1 25.7 


E 
We think the 
| per foot run, when fixing upon the proper depth for a 
hould have been pointed out by the author. 

neers, a8 a rule, make 
the depth from one-twelfth to one-fifieenth of the 
span is likely to mislead inexperienced men. Mr. 
| Fowler has girders varying in depth from one-sixth 
to one-thirtieth of the span on the Metropolitan Rail- 
way, and the explanation of this apparent miconsistency 
is to be found in the load per foot, which ranges from 
300. ewt. to 7 cwt. There are; however, few sneh 
instances of saliext points left unmarked by the author, 
in the few lines appropriated fo the question of the 
comparative economy of different types of construc. 
tion, the usual penetration of the author is evidenced 
in his intelligent appreciation of the many theoretical 
and practical advantages pertaining to the cantilever 
and central girder, or Sedley system of bridge build. 
ing. We are glad that the attention of the officers of 
the Royal Engineers was called to this important fact, 
since they hold so many influential posts in India— 
ithe great field for the future erection of long-span 
bridges. The great economy of the system—an all 
important desitleratam at tue present’ time—is fally 


importance of « 


| girder, s 
| The mere statement that eng 








ment indicate that the preceding factor of safety would 


appreciated by Continental engineers, and several very 


be least, whilst thirty thousand applications of a load, 


nsidering the load | 





uare inch. 
common in this country, 
Brighton Railway Company’s 
station is subj 


we 

to.5 ta yates inch 
ms per 

the dead weight of the pret avi itself—an amount 

which would probably be doubled nader the most un- 

fayourable conditions of snow and wind. We may 

here observe that we think the author’s estimate of 


ictoria 


at tle | i 
sirain by 


the weight’ of snow—5 or 6 3b. per square foot—is 
some 50 per cent. too small, whilst on the other tiand 
his estimate of the force of wind—40 Ib. per square 
foot—is some 50 per cent. too heavy, «No. doubt 
usts of wind of that intensity have been registered, 
ut such forces would to a great extent be neutrati 

by the inertia of the roof itself. A steady pressure of 
40 lb. per square foot would upset half the buildings 
in the country. Some useful tables of the weight. of 
iron per square inch employed in the consteuction of 
many well-known roofs are given by the author; in- 
deed such evidences of honest research are apparent 
throughout the whole of the volume.. For this, as 
well as for otier reasons, we think a careful perusal of 
Mr. Unwin’s lectures will well repay our reailers, 
whether students or experts, 


Three Weeks in Central Europe. Notes of an Becoursion, 
including the Cities of Treves, Nuremberg, Leipzig, Dres- 

den, Freiberg, and Berlin, with Illustrations. =. 

Sorwirn, M.A., F.R.S. London : Willis, Sotheran, and Co. 
A work by one of the oldest members of the Insti- 
tution of Civil Engineers—even if it be a work not 
precisely of an engineering character—certainly merits 
a notice in our pages; and we therefore willingly de- 
vote a portion of our space to a review of the pieasant 
little volume bearing the above title. And here we 
may remark that the title really expresses the nature 
of the work very clearly.. In September, 1868, Mr. 
Sopwith took, with a travelling companion, a tour from 
Brassels to Namur, ‘Treves, Aschaffenburg, Narem- 
berg, Franconian Switzerland, Leipzic, Dresden, Saxon 
Switzerland, Freiberg, in Saxony, and back again to 
Brussels, and it is a clearly written account of what 
was seen during this excursion, which occupied 
exactly three wecks, that is contained in the neat little 
book before us. 

In the course of his remarks on the cathetiral at 
Namur, Mr. Sopwith tells an interesting aneedote of 
the late George Stephenson, which we shall take the 
liberty of quoting ia eztenso, Mr. Sopwith says : 

As 1 locked around it seemed to me as if only a short time 
had passed, instead of twenty-four years, since I stood in 
this church with a companion, whose name, already one of 
world-wide renown, will, in future years, probably attain « 
significance and inportance wiles. contemporaries can 
searcely realise. Jt was Grorex Srerursson (any appella- 
tion beyond his name seems superfluous). ¢ took our 
place quietly amongst others. A priest sprinkled holy water 
on many, but he omitted uf. “He'll not give us any,” said 
G. 8; “he takes us for heretics.” Even so! T have little 
doubt, this was his iden. How little did that officiating 
priest and others then present know that there stood before 
them a great high priest of progress—one engaged in pro- 
moting mysteries of mechanical science which were largely to 
influence the destinies of the human race. Printing, which 
has done and is doing a marvellous work, has not perhaps 
done more than the intercourse of minds and the free inter- 
mixture of nation with nation, which has resulted from rail- 
way communication. Of the magnitude of these results no 
one who travels by railway can fail to be observant. In 
effecting so vast a change the very words of prophecy seem 
asif in progress of fulfilment. Valleys have been exalted ; 
mountains Tess been mude low, or pierced; and in what 
surer way has “the glory of God and the good of men’s 
estate”* been developed than by the increasing ce and 
goodwill arising from the friendly intertourse 6 countless 
millions, who, without railways, would have remsined shut 
up in selfish and solitary isolation, “He takes us for 
heretics.” Even so! 

This is far from being the only extract which we 
could give from Mr. Sopwith’s book, bearing evidence 
that the writer was an engineer. Ip many places 
throughout the volume the profession of the author 
peeps out, and the work is but another instanee—if 
such an instance were wanting—of the irrepressibility 
of engineering. We never knew but one engineer who 
wrote a novel, and that novel we pever read, so that 
we cannot say from personal experience whether an 

The objects of science, which the Ruyal Society of Lon- 
don was established te, are defined jn these terms in 











the charter of that institution. 
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engineer when indulging in the higher flights of fiction 
would still Shem shop ;” bat we wf opey _—. 
with bat exceedi ‘ew exceptions, t 80 on 
minor occasions. ; a volume like that under notice, 
this professional proclivity is a decided advantage. 
Engineers have a habit of dealing with precise facts, 
and in the work before us Mr. Sopwith gives abun- 
dance of such facts in place of the pages of generalities 
usaally to be foand in the records of tourists’ rambles. 
Thus in his account of the ruins at Treves, be directs 
attention to the different modes of building adopted 
by the ancient Romans, and gives sketches of the four 
varieties of brickwork and masonry to be found in the 
remains. Respecting these varieties of construction, 
he says : 

It was curious to observe that in four works of the Romans 
in this city, no less than four different modes of building 
have been adopted. In the Basilica brick and cement only 
are used. The Palace and Baths are built of stones of 
medium size, with \ayers of brickwork. In the Amphitheatre 
are emall stonce with coment, and in the Black Gate large 
stones without coment. This strange variety seems to indi- 
cate fertility of resource as well as mechanical skill, for ex- 
amples of every one of these essentially different modes of 
construction have endured to the present time in a nearly 
perfect state over a period not far short of two thousand 
years, and bidding fair, if carefully attended to, to remain 
intact for centuries to come. 

Our space, however, will not permit us to follow 
Mr. Sopwith in his visits to the various cities we have 
enumerated, and we must, therefore, content ourselves 
with recommending his book, not only as an excellent 
companion for those who desire to repeat his tour, but 
also as one which will be read with interest by those 
who, not having the opportunity of making the three 
weeks’ excursion, yet wish to know what is to be seen 
in Central Europe 


Wheels, Shafts, 
By Txomas Box. 


A Practical Treatise on Mill-Gearing, 
Riggers, &c., for the Use of Engineers. 
London: E. and F. N. Spon. 

Aut those of our readers who are possessed of Mr. 

Box’s “ Practical Hydraulics” and “ Treatise on 

Heat” (and no engineer should be without those handy 

little volumes) will gladly note the publication of the 

work before us. Mr. Box’s books are what they pro- 
fess to be, practical treatises clearly written and free 
from all abstruse mathematical formule. while they 
are, moreover, got up in good style, and are of a con- 
venient size for reference. The third of the series (at 
least we hope that there is to be a series), bearing the 
title at the head of the present notice is in no way 
inferior to those which have preceded it. It contains, 
within the space of some eighty odd octavo pages, five 
chapters, treating respectively of the standard unit of 
power, of wheels, of shafts, of riggers, and of keys for 
wheels and riggers; the work being concluded by an 
Appendix. In the chapter on wheels, Mr. Box gives 
rules for laying out and calculating the strength of 
teeth, as well as for proportioning the wheels them- 
selves, these rules being accompanied by numerous 
tables, which materially facilitate calculation. Similarly 
the chapter on shafts comprises rules for calculating 
the transmitting power of shafts under different condi- 
tions, together with descriptions of various methods 
of coupling, useful notes on plummer blocks, bearings, 

&c., and a section devoted to the consideration of 

crank shafts for driving pumps and other work. ‘The 

chapter on riggers or pulleys contains a clear explana- 
tion of the action of belts accompanied by some useful 
tables, and also rules for the proportions of riggers 
of various kinds; while the filth chapter, though 
brief, is equally good in its way. Finally, the Ap- 
pendix contains notes on the contraction of wheels in 
casting, the strength of shafts and gearing for screw 
propellers, and the theoretical strength of shafts 

We have now briefly indicated the contents of Mr 


Box’s useful little treatise, and we trust we have said | 


enough to show that it forms a valuable addition to 
the practical engineer’s library 


Roan Waremite—aAll lovers of fair play will be glad 
to hear that Mr. Cooper's system of laying the dust by means 
of a solution of certain salts is now in full and successful 
operation in Liverpool, with the cordial co-operation of the 
loca! authorities. Thanks to the inefficient supervision exer- 
cised by the Marylebone vestry, over the ignorant and in- 
terested servants whom they sppointed overseers during Mr. 
Cooper's contract, and the «x uent persecution and 
pecuniary loss to which that gentleman was subjected, there 
will be little chance of improvement for our metropolitan 
roads just at present. In Liverpool it is found that 75 per 
cent. of the work of water distribution is saved, but probably 
the most interesting fact elicited is that in streets watered on 
Mr. Cooper's system. sweeping may be practically dispensed 


with. Thuis is a result worth noting 


FLETCHER'’S 





| We give, above, engravings of a vertical semi-portable 

and a marine boiler, constructed by Messrs. Fletcher, 
| Jennings, and Co., of Lowea Works, Whitehaven, according 
to the designs patented by Mr. H. A. Fletcher. The object of 
the patentee in designing this form of boiler has been to ob- 
tain as much heating surface as possible within a short fire- 
box ; this being effected by the introduction of a number of 
closed conical water chambers or thimbles within a circular 
firebox. Most vertical boilers have a strong tendency to 
prime, owing to the fireboxes being high, and the water 
surface contracted by a small diameter of boiler shell; the 
boiler before us, however, is found to be free from this defect, 
there being an abundant area of water surface. 

Fig. 3 is a vertical section, and Fig. 4 is a horizontal 
section through the middle row of cones of the semi-portable 
boiler, which is constructed for working at a pressure of 
100 Ib. per square inch. The firebox barrel is formed out of 
a single Lowmoor plate bent and welded. The firebox con- 
tains twenty-two thimbles, each of Lowmoor iron, welded and 
— each of them being carefully tested to a pressure of 
260 lb. on the square inch. 

The makers anticipate that, with tolerably water and 
fair management, these tubes will outlast the firebox ; but in 
cases where the water is bad and deposits hard crust, they 
propose to make a faced and bolted joant in the boiler barrel, 





“ THIMBLE” 


CONSTRUCTED BY MESSRS. FLETCHER, JENNINGS, AND CO., ENGINEERS, WHITEHAVEN. 





BOILER. 


so that the firebox can be readily withdrawn for repairs or 
examination. 

A design for a marine boiler, on the same principle, is 
shown in Figs. 1 and 2. This boiler contains three circular 
fireboxes, each of which is furnished with thirty cones or 
thimbles. 

The smoke up-takes are welded, and after passing through 
the crown are united by means of a smokebox with one 
central funnel. 

The principal advantages claimed as a marine boiler are 
these: there are no flat surfaces requiring stays — the 
crown and the bottom ; the bottom is always accessibie ex- 
ternally through the ashpan, and the latter shields it from 
coming into contact with any part of the vessel, or any pack- 
ing of any sort, whether of wood or metal, and also from 
bilge-water, which, in a wooden ship especially, is 
destructive ; and, lastly, all parts of the Legian are csnneailie 
for cleaning and examination, a very rare qualification, and 
yet a very important one in marine boilers. 





Tas Brack Sea Casis.—lIt is announced that the cable 
of the Indo-European Telegraph Company across the 
Sea, about 200 miles in length, has been successfully sub- 


merged. 
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Tue 


illustrations, which we annex, rey 


country by Mr. John Richards, of Cincinnati, U.S. 


COUPL 


resent forms of 
couplings for shafting designed and recently patented in this 


Aceord- 


ing to these plans the coupling is constructed with an in- 
ternal split sleeve or tube, which fits the ends of the shafts to 
be united, this tube having its ends of a conical form ex- 
ternally, each end being thus of a smaller diameter than the 


central portion of the sleeve. 
with a tightening or compressing shell, and means are 
vided for screwing the inward ends of these shells toge 


Each end of the sleeve is fitted 


i jo 
, 


so as to firmly press the internal split sleeve to the ahafting. 


The internal split sleeve is constructed sufficiently thin 
light in ite cross section to be compressed concentrical 


and 
ly to 


fit shafts of slightly varying diameters, and the outer or com- 
pressing shells are so constructed that the strain will fall 


equally on each end, so connecting them that the 
represent the continued strength of shafts throug 


will 
the 


coupled point. Couplings of this class have heretofore been 
constructed with the internal sleeve to constitute their 


strength, while the outer shells have been unconnected so as | sleeve are made tapering, as re ted in Fig. 1, and 
to act independently on each end of the sleeve ; this involves | com 

. sleeve surrounding the shaft so heavy | to fit the ends. Allowance is made in boring the 
and stiff that it can only be closed as two semicircles, and | that when their inner ends are drawn towards 


making the centr 
consequently can only fit a shaft of fixed and 


diameter, and when closed upon a smaller shaft has only @ | done so that the ble com: 
line of contact in place of binding at all points of the cir- | brought on the shafting through the medium of 
cumference of the shaft. In the coupling we illustrate the | sleeve. The com 


sleeve is made thin with but little metal in its cross section, 
therefore it can be com to fit shafte of different 
pega and adapt itself to irregularities incident in turn- 


mg finishing, while the outer or compression 


shells are 


FOR SHAFTING. 


FIC .6, 


ING 


FIC.% 


so connected that they become the real connexion between 
the shafts, and represent the strength of the coupling joint ; 
they are also arranged in such a manner in connecting them 
that one will draw upon the other, making the compression 
equal on each shaft. 

In the accompanying engravings, Fig. 1 is a longitudi 
section, Fig. 2 a transverse section, and Fig. 3 a 
tion of the coupling; Figs. 3, 4, and 5 are different views of 
the coupling showing the com ing shells drawn 
by bolts and nuts, and Fig. 6 is « longitudinal and 7% 
transverse section of the split sleeve. In these figures, A A 
are the ends of the joined together b i 

| and BB is the split ani, usually melee iron, 
bored out to fit loose enough so that it may be 
| shaftings without driving or yo as ired in the 


i 


} 
& 
erat 


bal ae eee eat on. sleeve is pro- 
| wided wit o slit’ 8% from end to end to admit of ite being 
| concentrically com: firmly to epee this being 
| effected in following manner: The ex ete bees 
ing shells, CC, are bored to a corresponding taper 
80 

' . " is each 
| they will not meet by about one-eighth of an inch; this is 
CrcAing! through ths median of the pos 
pressing shells are drawn together by the 
ring nut, D, which draws them up on all sides and 
causes an uni compressive force to be exerted on each 

| end of the shafting 


The ring nut is screwed up by the spanner wrench, J, re- 
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patented the ts of coal- of 
mich we give illustration : Secrding to these pia 

lor receiving the pressin ye emery Se oer 
formed by means of's jumping ber hevi at 
chisel-like cutting edge of considesshy tats 
diameter of the hole required, and some distance up the stem 
of the tool, which for tness is made tubular, two wings 


g 
F 
i 
g 
4 


it, just as when an ordi jumping tool is 
The prow like « Teich lencteol into hs 5 
Jones forms with a series of plungers on each side of it, so 
that the bearings on the opposite sides of the hole are entirely 
on the plungers, and no strain but that of the water under 
pressure comes on the frame of the apparatus, whatever be 
the form of the hole. 

Me, Zones grees to Som Oe stent sto are 
or more inches in diameter. is bar 


with cup leathers ends. The ap 
in me ae hole, a is pct 

passage by a force pump, or by a screw plunger, or otherwise, 

rod © the tame tre forcibly expelled trom their holes or 

cavities, and bearing on the sides of the hole in the coal or 
mineral they force it asunder. : 

Fig. 1 of the annexed engravings is a side 1 the edn 
the 


r 


section, of a tool, such as is above described, the 
chisel edge, a, being of less size than the diameter 0 

uired to be bored; 6, are two wing cutters at 

of the leading cutter ; ¢ is the stem of the tool 

preference of ordinary gas tubing, and welded at one end to 
Ss cutter and ab Ge char to of steel, ct, which when 
hing, bse by « hammer as is usual when working 
with - ceo 1 


bar, a, from one end it to the . Toone 
bar is screwed a tube, d, through which water under pressure 
is supplied to the passage, ¢, the j t between the end of the 
ipe, d, and the bar, a, i¢ made Auid-tight by « washer, ¢, of 
Cite: os detee, At the end of the bar, 

passage, c, is closed fluid-ti 





a are. 



















































ci ee 
mere 





+ 
° 











: 
! 
| | 
! 
J 
i 


and these roms are relieved from pressure w 
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sctews, g. moving too , passage, c, i 
exppliod with fed woverPrevure through the srl ipo, 8, 
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. Jones employs this arrangement for supplying 
pressure to the passage, c, of the apparatus, he 
the force mp generally known as 

mp, in which the reservoir of water is 
inac vessel, and is drawn therefrom by the 
pump, aud forced into the hydraulic cylinder. A partial 
vacuum is thos produced in the water reservoir, so that if 
the cylinders of the hydraulic press be put in communication 
with this reservoir the water will be drawn back into the 
water reservoir, and the rams will also be drawn inwards. 
The length of stroke which it is necessary to give to the 
shorter rams will vary with the nature of the materia] which 
the apparatus is to be used for breaking down. If the ap- 
paratus is to be used for breaking down a hard material, and 
the holes into which the apparatus is to be inserted are bored 
with « moderate amount of truth, a shorter stroke may be 
given to these rams than when the apparatus is to be used 
for breaking down a softer material. A suflicient length of 
stroke must in all cases be given to the shorter rams, to en- 
able them to obtain a firm bearing upon the side of the hol 
inte which the apparatus may be placed, so that the bar, a, 
shall mot in any case be subjected to sufficient strain to 
bend it. 

Although apparatus such as we have described may be 
supplied with fluid under pressure from any suitable for: 

ump, Mr. Jones prefers to employ for this purpose a screw 
oree pump, such ag is shown in Figs. 7 and 8, in which the 
tube, 4, which is screwed on to the end of the bar, a, is fitted 
with a plunger, m, which can be moved endwise along the 
tube, d, by means of a screw, », as shown. To fill the tube, 
4d, with water the screw plug, /, is removed, and water is 
supplied to the apparatus through the end of the passage, c, 
and the serew plug, /, is then again put into its place ; if th: 
plunger, by turning the screw, a, be then moved along th 
tube, d, the plungers, 4, of the apparatus will be moved out 
wards from their holes. Other hydraulic apparatus, fit: 
with rame to press against, and so break down coal, stone, or 
mainetal, may similarly be combined with a screw force pump, 
such as we have described. 


FEED.WATER HEATERS. 
To tax Eorron or Evocenine. 

Six,—Can you say if any satisfactory experiments have 
been made to try whether any water is wasted when it is 
heated in the shape of a shower of rain, as is the case in 
the heater described by Mr. Gilchrist on 2ad July, page 16, 
and in that recently deseribed by you, as Waters's patent 
heater © 

In warming water by steam, from the average temperature 
of the atmosphere to the boiling point, it will condense 
about one-seventh of ite own weight, so that seven gallons 
of cold water would increase to eight gallons when rnised 
to the boiling point, if the steam be merely blown in to the 
water. If, however, the feed-water is thrown up ina spread- 
ing jet or dropped down in a shower of rain and the waste 
steam is passed through that falling shower, it strikes me 
that a large quantity of water could be carried away by 
the gof the steam which passes off uncondensed. This is an 
important point iu applying these heaters to portable engines, 
to supply which with water is often very troublesome. 

Again, Waters's heater is advertised as keeping the boiler 
free from seale and sediment. Now, is this possible? It 
seems to me that the scale and sediment in a boiler arises 
from the quantity of water evaporated, and not from the 
water being merely brought to the boiling point. No doubt 
some of the impurities are thrown down by bringing water 
to the boiling point, but the proportions thrown down seem 
to me very small compared with the total impurities in 
water. Again, suppose one heater will bring the water 
up to the boiling pomt and another only up to 200°, will 
the one throw down very much more impurities than the 
other? 

Perhaps you would give your readers a theoretical opinion 
on these points, and oblige 

Your obedient Servant, 

G. A. IL 
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Ma. Groner [Hc psox.—On Monday last a meeting of the 


subscribers to the fund now being raised for the “ ex-Railway 
King” was held at Harker’s Hotel, York, to receive the re- | 


port of the secretary, and to give the necessary directions for 
the investment of the amount realised. The Lord Mayor 
presded. 





We are now enabled to lay before our readers 
articulars of the results of the examination, held 


>| last week at the India Office, of candidates for 


wea in the engineer establishment of the Publie 
| Works Department in India. As in the two pre- 
ceding examinations, 
| for competition, ort we 

special advantages Wé¥e 
| who had had two years’ actual employment in superin- 
| tending the construction of works. In the absence 
| of this indueement, nevertheless, fifty-four candidates 


te were oliered | ¢ 
ie, hover, it 






all locomotive engineers 
dient, &c., is taken into con 
early number, to have 

remarkable j\ttle locomotive, which has been aptly named 


f We hope, in an 
more to say about this 











entered their names for the examination, which num. the 

ber was subsequently redueed to fifty by the Medigal}.. + * 

| Board, and. by retirement examination ‘be-' : =. wrt 
fore iteeampletion. ( ty were fo pieaghet “< 


| qualified, and they have « ingly been appointed.as 
civil engineers in the Public Works Department under 
the Government in India. 

The examiners were the Rev, A. Wrigley, M.A.; 
Lieutenant Westmorland, Ridiey andy Gy Pi White, 
Esq., C.E., for mathematigs, surveying, and civil en- 
gineering respectively. The total namber of marks 
that could be obtained was 1000, of wiueh 400 were 
assigned to mathematics, 360 to eivil eugineering, 
240 to surveying. ae is Le aS 

Che accompanying staté ! 

iccessful candidates, together with 


tained by them in each subject :— 


ke 






Ni Name. 


Civil Engi- 


8 en 
r) 


Mathe- 
~maatics. 


—-_-— 
1 FP. L. Brown su sal OO" 
L, 279 


9 C.G. Warren... © 4, “200 


y Heath ... Bas veil 337 119 | +735 
} R. B. Buckley ... wp 284) 275 172 | 731 
t P. D. Alexander... | 369 245 108 | 722 
5 D. MeMordie ... ewe| JOO 295 114 718 
6 A. B. Phelan ots eo} 266 828 100 703 
a W. Atkins ob o i Ma, 102; 689 
? 1; H. Thernbiill pe Hal 134 6S) 
+ 443) 677 

10 ‘W. G. Bii at oa $25 
lt W.H. Wells hed oa aa 338 120 | 669 
l2 J. 0. Lawder «| 200 124 108 665 
13 C. J. Lockwood ... act 200 330 134 664 
14 C. Thomson ons eos}. B21 330 108 | 659 
15 W. B. Christie ... . S60} 966 116) 651 
16 J. M. Campion ... | See 205 | 143) GO 
17 A. Morton = wh 204 826 fit? 644 
is J. F. Birkenshaw ote 200 520 119 639 
19 W. Good ... oa «| 239) 280 119 | 638 
| 20 T. J.P. Jeffery ... coe! = 2N5 110 616 


The papers given by the examiners were in no way 
inferior to those of former occasions, which we have 
generally noticed when giving the results of past ex- 
aminations. Mr. Wrigley’s papers in mathematics 
certainly strike us as being more practical and alto- 

ther better for the purpose than those given by the 


late Professor Cape. In surveying, Lieutenant West- 


moreland’s papers seem well caleulated to test the | 


candidates’ knowledge in that part of the examination, 
and Mr. White’s papers on civil engineering have evi- 
| dently been drawn up with the usual care observable 
| in that gentleman’s questions, and whilst varying the 
subjects treated of, those most likely to be useful to 
Indian engineers are generallyimtrodaced. ‘This year, 
however, the subject of irrigation and hydraulic engi- 
neering was omitted, but we thimk that one paper on 
those important branches might well have been given 
} in the place of one of the two papers on iron super- 
} structures. 


LOCOMOTIVE FOR THE FESTINIOG 
RAILWAY. 


NeAn.y two years ago we published in this journal (vid 












putation which recen y waited upon the 
President of.the Board of Trade, upon the subject of 
tanpeting i < The paragraph intimates 
‘that the deputation pted to influence Mr, t by 
the representation that the scheme had met a most favour- 
able reception at the hands French Cowmission, that 













nic a Goverument guarantee 


of a aud 
ih that of M. Thomé de 
years ago. It is a pity 
atters- orward fact, journalists 
| should so far err, as to permit such assertions to be advanced 
| by opponents ix default of arguments. os 
The.report of the French Commissioners has been printed 
Pap} by the promoters of sab-(hanne! 



















| the whole work would depend. And M. Thomé de Gamond's 
scheme of 1856 consisted of a tunnel with thirteew ventila- 
ting shafts in its length, formed in as arti@cial islets 
made in the Channel, while the tunnel was made but 
a short distance below the sea bed, matead of descending to 


a deoth of 250 or 300 ft. from the bottom, ~The ous 
addition to the estimate in forming the 
and the great increase of risk incurred in — 


sy 

1 

| #0 close to the surface, were characteristics of M: Thomé de 

| Gamond’s plan, which pudere it entirely distinct from 

Mr. Hawkshaw’s present scbepith,” 7%) ; 
The issué of this last 
may even never be 

assertions beating’ the 


lowed to create a prejudice by virtue of their inaccuracy. 


win’ nough ; it 
y fair that 






THE FAIRLIE STEAM CARRIAGE. 


A punpic trial of the Fairlie steam carriage took place 
vesterday at the Hatcham Ironworks of Messrs. George 
England and Co., and was attendéd by a very numerous 
and influential company. 

The carriage is 43 ft. in length, including the guard's 
compartment at the forward end, and accommodates sixty- 
six passengers—sixteen first class and fifty second class, 
| and the total weight, exclusive of passengers, is 13} tons. 
| This carriage was specially designed. to be turned upon a 
| 40 ft. turntable, because, being intended for service on a 
metropolitan line, it would be impossible to obtain at the 
terminal station the needful space te lay down a circle of 
rails of sudicient diameter for it to tarn upom. Otherwise it 
would have been built to seat one hundred fe xteen 
first class, thirty second, and fifty-four class pas- 
sengers; and the general internal ment would be 
different ; a central space being provided within the car- 
riage for its whole length, by which access is obtained 
from the platform at the end, each compartment being 
separated by a door opening only in one direction (except 
with a pass.key), so that a complete distinction of class is 
maintained. 

On the advantages of the Fairlie system we have re- 
peatedly enlarged, and the experience that will new shortly 











Mr. J. L. Foster, the secretary, reported the | page 315 of our fourth volume) particulars of the Festiniog | be gained with the carriage just completed will prove that 


sympathy and kindness which had been manifested towards | }tailway, and of the locomotives and rolling-stock em- | it possesses all the advantages that its inventor claims for 


Mr. Hudson in his adversity by men of all classes and par- 
ties, and stated that the Yorkshire subscription amounted to 
125. de.. exclusive of 707. which had been collected at Leeds 
by Mr. Pepper, and remitted to Neweastle. The London 
York, Newcastle, and Sunderland subscriptions amounted 
to 001., and tt had been ascertained that for an 
investment of 4000. they 
was at the rate of i827. 10s. per 
annuity. The North British had been suggested as the 
office to be selected. It was resolved that the subscription 
entered into for the personal benefit of Mr. Hudson, in ac- 
koowledgment of his services in connexion with public works, 
be invested in the purchase of an annuity for his life, aud a 
committee was appointed to negotiate for such investment. 
The resolution also provided that the fund be vested in three 
oz more trustees to be approved by such committee, either 
jointly with the trust to raised for the fund subscribed 
slevubane, <2 se , aa might be deemed most expedient. 
It was further resolved that the subscription be closed on the 
Sst inst.. and all subscriptions were requested to be paid on 
re that day 


| ployed upon it. The Festiniog Railway is a remarkable 
one, not only on account of the narrowness of its cange, 
which is only 2 ft., but also on account of the great amount 


rr r- _ s | 
of traffic which it serves to convey. The line is er, 
| 


between 13 and 14 miles in length, and between Portmadoc 


could obtain 5127. which | 40d the mountain terminus at Dinas, a distance of 12}/ * 
cent.. as an | miles, it rises about 700 ft., the average gradient being} voted so much labour. 


1 in 92. The maximam gradient on the portion of the 
line worked by locomotive power is 1 in 60, and the curves 
vary from 4 to as little as 2 chains radius. Over this line 

| there was baled last year no less than 130,000 tons of 
goods aod 145,000 passengers, and the traffic has, in fact, 
| so increased of late years, that it is overpowering the en- 
| gines formerly employed. Under these circumstances Mr. 
| ©. E. Spooner, the engineer and managing director, has 
had a locomotive built on Mr, Fairlie’s double - bogie 
| principle, and this engine has jast been completed by Messts. 
| George England and Co., of the Hatcham Tronworka, New- 
ass, The engine, which weighs bat 19} tons ia fall 





| it, and that it is specially adapted for the supplementary 
system of light surface branch railways, which will before 
| long add largely to the convenience of the country? aud to 
the revenue of the main Noes, and which ‘ean only be made 
to work successfully with such a system of rolling stock 
that in the development of which Mr, Fairlie has de- 








Promotine Business ow Strezt Rartwars.—The street 
opuieha ey poiwe: couragi ne 
expedient with the t of en ng travel on 
thir lines, dnd Of dimminithing the opportunities for stealing 
om the part of eonductors. = eect 
and are like theatre tickets in having coupons. n- 
ger retains one part with # number upon it comupeaiog 
that which oe All the tickets taken im a week 
saved, placed oS and con to datwn-s0ts ‘The 
of the coupon, whose number corresponds to that of 
ticket, draws o prize of fifty dollars. 
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* “NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
tgp poy Sg Market.-Very little variation in the 
price of pi ne the week—50s. 8d. 
to 60s. Od. cash, and 50s. 11d. to 5is. one month, having been 
the peseeling seers. At 50s. 9d. cash a thousand tons changed 
hands y y- To-day the highest prices named above 
have been obtained, and sellers have been asking 1d. higher. 
The market has been firm to-day. No. 1 Coltness and No. 1 
Gartsherrie are still quoted at 58s. ; No. 1G. M. B. is Sls. 8d., 
and No. 8 is 60s. 6d. The exportation of Scotch pig iron 
keeps up: last week it was fully 3000 tons more than in the 
corresponding week of last year; and the exports for the 
year are already fully 30,000 tons over those of last year. 

Dhuheartach Island Lighthouse —The works in progress 
at this lighthouse Were recently inspected by Messrs. Steven- 
son, lighthouse engineers, Edinburgh, inthe Northern Light- 
house steamer Pharos. On the occasion of the last visit paid 
to the island, Mr. David Stevenson called ail the men to- 
gether and addressed them upon the importance of the work 
in which they wert angaged, and exhorted them on the de- 
sirability of making secure every detail of the . building. 
Since the inspection-—on Friday last, indeed—~an accident of 
a very serious charagter has oceurred. During the gale of 
Friday « considerable portion of the works gave way, and 
carried with it the greater number of the cranes employed in 
the works, &e. In feet, the whole work of the past season 
has been entirely washed away. I believe, says a corre- 
spondent, that about 200men were employed on the rock, and 
that the loss cannot be less than 2000/. Dhuheartech Island 
is about six miles 8. W. of Iona. 

State of Trade.—In #everal branches of trade further im- 
provement is noticeable. Boiler making, for instance, is 
very heavy at Lilybank Boiler Works, and at several other 
large establishments. The. engineers are also doing better 
in a number of instancas, and the demand for railway mate- 
rial is improving. The demand for malleable iron is also 
improving, and prices &re still tending upwards: The Rus- 
sian specifications have.caused a brisk demand for rails, and 
in one instance 700 tons have been placed on the books of a 
well-known firm, and a much larger order might have been 
obtained at 7/. per ton, but such a rate would not be profit- 
able. For merchant iron of every description there is a 
brisk demand. There is,mot much improvement in the de- 
mand for coal, and upon the whole trade is bad and prices 
low in the hands of contending parties. The Caledonian 
Railway shows an increased mineral traffic return during the 
week, which is likely soon fo be increased by the opening of 
the new line between Cleland and Mid-Calder. At Burntis- 
land the hands employed by the North British Railway 
Company are being reduced in number. The chief opera- 
tions of the company are now at Cowlairs, near Glasgow, 
and a number of the discharged mechanics got an oppor- 
tunity of having work there. Some availed themselves of it. 
At Dundee three of the engineering and machine-making 
establishments have also recently being engaged in the dis- 
charging line—two from want of work; the other has work, 
but some time must elapse before things can be got ready 
for a commencement. As it is, a good few moulders are idle, 
as well as fitters and turners, and a number from the other 
branches of the trade will soon follow. One shop, in the 
marine line, is and will be very busy for some months to 
eome. Some of the departments are working extra hours ; 
but trade is far from steady, and when a job is got, it is only 
for a few weeks, and then out again. 

Shipment of Gunpowder at the Tail of the Bank.—The 
export of gunpowder from Greenock during the month end- 
ing 30th June amounted to 205,000 Ib., of the value of 41001., 
despatched as follows: 10,000 ib. per Annie for 
Sydney; 16,000 Ib. per Korgfarer, for Monte Video; 
20,000 Ib. per Lizzie, for Africa; 80,000 Ib. per Glenariff, 
30,000 Ib. per Anna Maria, and 100,900 Ib. per Colorado, for 
Valparaiso. There were also shipped on the last day of the 
month, but to be included in next statement, 100,0001b. per 
Ben Nevis, for Melbourne, and 55,000 Ib. per Meami, for 
Valparaiso. In consideration of the fact that such 
uantities of gunpowder are being shipped at the Tail of t 

nk, only some two or three miles from Greenock, couplet 
with the fact likewise that serious explosions are occurring 
every now and then in various parte of the country, the 
Clyde Pilot Board have just issued an order relative to the 
shipment of gunpowder at the Tail of the Bank. wee have 

a buoy, checked red and white, at a central point 
tween Greenock and Roseneath shore, and have made cer- 
tain regulations as to vessels loading or ae gun- 
powder. The vessels are to anchor near that buoy, to display 
a red flag, and to put out all deck fires, and prevent smoking 
on board when loading or discharging. The harbour master 
of Greenock has been structed to see these regulations car- 
ried out, and to prosecute any infringement. 

Boiler Explosion at Coltness.—Judging by recent oceur- 
rences, Scotland can-do something in the boiler explosion 
line as well as England and Wales. Fully four weeks ago 
one oceurred at Monkland Iron and Steel Works, and was 
attended with the loss of several lives; and on Friday last 
the Coltness Ironworks were the scene of another 
which resulted in the death of two persons and serious in- 
juries to others. The boiler which exploded was a tubular 
one. It is the usual story—the cause of the explosion is in- 
volved in mystery. A report in a local paper says :—* About 
five weeks ago the boilers were cleaned, when everything 
appeared to be in good sound working order; andthe 
practical knowledge of the mechanical manager, the stability 
of the material used by the company in the construction of 
the boilers, &c., as well as the careful attention of those 
workmen entrusted with the machinery, boilers, &e., at the 
furnaces, render this serious accident an inexplicable mys- 
tery.” Clearly it is high time that some legislative measures 
were adopted to put some check to these preventible — 
sions ; and the sooner that Mr. Sheridan's Bill is made law 

In Seotland i and 
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same will 


the Monkland Iron and Steel Wi 


and the 
true of the explosion mentioned in 
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experimentally tested Mr. Bow’s proposed improvement in 
the lime-ball light, had found that, although it might pro- 
duce some increase of light, the amount was so small as to | J 
be of little practical value. The idea, however, was an in- 
genious one, and well worthy of being tested. With regard 
to Mr. Elmslie Sang’s new variation instrument, a committee 
reported that it afforded both an accurate and convenient 
means of ascertaining variations. The subject of “ Water 
Supply and Distribution,” which was treated of by several 
gentlemen at a late meeting of the society, called forth a 
very full report from a committee. They did not specially 
recommend the application of any of the schemes suggested, 
still they found something to recommend in each of them. 

Railway and Dock Accommodation at Buratisland.—This 
subject still continues to excite attention at Burntisland. At 
a public meeting held last week the following resolutions 
were agreed to, and a committee was appointed to give effect 
to them : 

1. That the increasing trade, particularly in the shipment 
of coal, at the harbour of Burntisland, has long since out- 
grown the accommodation hitherto provided for it, and that 
the insufficiency of existing arrangements is inflicting 
serious injury on the trade of the port, and restricting to a 
lamentable extent the industry of the community. 

2. That a wet-dock, such as shown on a plan submitted 
to the Town Council, in December last, by Messrs. Meik 
and Nesbet, C.E., Sunderland, is not only an admitted de- 
sideratum, but in prospect of the increased introduction of 
steamers, and of a larger class of vessels in thé shipping 
trade, has become an urgent necessity both for the preserva- 
tion and further development of our harbour traffic, 

3. That the success of the dock scheme would be rendered 
certain by the establishment of direct communication with 
the coalfield by means of a short line of railway connecting 
Burntisland with the most convenient point on the Dunferm- 
line branch of the North British Railway, and that such a 
line would at the same time so benefit the towns of Dunferm- 
line and Burntisland, and the whole north-western district of 
country, as to put beyond doubt its own success as an inde- 
pendent scheme. 

4. That this meeting resolve to petition the Town Council 
to adopt Mr. Meik’s plan of harbour improvement, and to 
take immediate steps towards its execution, or to take such 
other action as under the circumstances may be better fitted 
to protect the interests of the harbour, and to meet the wishes 
of the inhabitants. 

5. That a committee be appointed to take charge of these 
resolutions, with a view to their receiving the earnest and 
fullest ible effect. 

Shipbuilding Items.—Numerons vessels have been lauriehed 
within the last two or three weeks both on the (lyde and on 
the East coast. One of them is for « illes firm. She 


town of Whitehaven. The 
hayen, Cleator, Egremont, 
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reason to believe that the 


ship Resistance, Captain Turnour, went out 
Harbour on Saturday, and anchored off 


screw-ship Donegal. 
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Sream Fire Exarye ror tur Great IL- 
wax.— Considerable interest was ited on 
Saturday last, the 10th inst., by the trial of a new steam fire 
: the protection of the railway works. The engine 
selected by Mr. Armstrong, after a careful investigation, 
one of Shand, Mason, and Co.’s medium size, so well. known 





Weererw Ra 
at Swind 


in London, the provinces, and foreign countries, but the 
rincipal novelty was in the application of their new patent 
inclined water-tube boiler. The experiments were conducted 


under the superintendence of Mr. Armstrong, Mr. Dean, 
and a number of gentlemen connected with the Swindon 
Works; the following being Mr. Dean’s attested statement 
of the time occupied in getting up steam :—Fire lighted at 
forty seconds after one o'clock, p.u. (cold water being used), 
with oak shavings and broken wood from the workshops as 
fuel. Five pounds of steam pressure was obtained in three 
minutes and fifty seconds, ten pounds in four minutes 
twenty-eight seconds, twenty pounds in five minutes twelve 
seconds, when a jet of steam was admitted into the = 
Thirty pounds pressure in five ‘minutes fifty-five ’ 


sixty pounds in six minutes thirty-three —— ~ - ag toe Jook. 4 
hundred pounds in seven minutes and five seconds. At this i t of railéto Russia eontinaee 
“ yrity ; but it ie doubéfal ‘whether 


out at present about 500 tons a week. 

ever, for this important branch of the 

a very small 

any consequence in other deseri 
The We 


trade continues to be active, and the mills 
employed. There are sufficient orders on. 
running up to the end 
more be received inthe 
enter into fresh 

are unwilling todo, as 


pressure, which was easily maintained throughout the trial, | activity ; 
the engine was started; various jets up to 1g in. diameter | will be 
were used, the water being puiested wu of 200 

The steady working of the engine, ; 
steaming properties of the boiler, were admired bya] 
present, although at a previous workshop trial one hundred 
pounds steam pressure was obtained in six minutes and forty 
seconds. The Metropolitan Fire Brigade are now under the 
necessity of using gas at a very great cost to keep hot water 
in the boilers of their steam fire engines, in order to reduce 
the time for raising steam, an would be 
entirely saved by the use of the new boiler. 








| 


Such, towever, is the case with the 

incipal residents of 
Bees, and Ravenglass have 
lately addressed a memorial to the Postmaster-General with 
a view to secure postal communication between London and 
Whitehaven by the Furness Railway, instead of vid Carlisle. 


complied with, and thus secure to the dis- 
trict the benefit of the shortest and most expeditious route. 


New Guardship for Liverpool.—The armour- serew- 


whence she will leave in a few days to take her station as 
coastguard ship at Liverpool, instead of the unarmoured 


The New Railway between Liverpool and Manchester.— 
The new line of the Great Northern, Midland and Man- 
chester, Sheffield, and Lincolnshire Railway Companies, 
between Liverpool and Manchester, has been commenced. 
Ground has been broken at Warrington; but it is intended 
perations simultaneously at both ends, and 
ush on the works with the utmost speed, so as, if possible, 
ave the line completed within two years, and thus get 
rid, as soon as practicable, of the necessity of rental for ae- 
cess over the London and North-Western Company's line. 
Company. — Messrs. Burrows, 
Brothers, the contractors of the Liverpool Sewage Com 


is to be made, and the branch pipes to the main line, which 
are intended to supply sewage to the farmers and others who 
have proposed to avail themselves of the company’s opera- 


company’s pipe li 
rod that tation hate’ 
operat: of 

pred of his tenants, have made arrangements 16 ayail 
ives of the sewage. y 
Moorings for the New Brighton Landing Stage.--The 

\} Wallasey Commissioners have had mooring chains for 
their new landing stage at New Brighton, 
stage in its place 


during the sweep of the equinoctial eurrents 
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was built by Messrs. Robert Napicr.and Sons. Her dimen- winter storms to which it is peculiarly exposed. 

sions * B16 fies breadth, 87) tt.; depth, 203 ft. : | Jones, of Dudley, was entrusted the making 

and tonnage, ‘was built for the General | “bins, having given a guarantes any links the pur 
Steam Navi Company, by Messrs. Gourlay Brothers, | Chasers might select should stand 70 per coat. above 
Duality 8 is the largest steamer ever built in Dundee. | Admiralty yes the whole chain be rejected. A 
Orders for new are still being booked. Messrs. Robert- | 4#y* g° ¢ oe of took place at the testing 
son and Co., Gremnant, have contracted to build a large re ne Facer 9 fon 
screw steamship for Sonth American trade. Mesars. ewt., 
Caind and Go., are about to build a new steamer for the P. | knows, but the cheim did not until it reached 

and Q.Oompany. She is to be of the following dimensions: 

—Length over all, 396 ft.; breadth of beam, 44 ft.; depth of 

pen sy rn fal tonnage, 3500; horse power of 

engines, 600 nominal. 
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SHRAPNEL v. SEGMENT SHELL. 

Iw an article so headed, the Times reviews the 
history of the and the segment shells, and 
the experiments that have been made with each nature 
of projectiles. The series of trials commenced a few 
weeks since at Dartmoor will probably decide satisfac- 
torily the respective merits of the two classes of shells, 
and we look with interest to the report which will be 
issued by the Committee. The Times thus argues on 
all sides of the question : 

There are three distinct parties in this controversy. First, 
the out-and-out Segmentite, who considers shrapnel a thing 
of the past, and has not the slightest faith in it cither as a 
shell or a shot: second, the rabid Shrapnelite, who looks 
upof” his favourite projectile with the fluttering affection 
with which a hen regards ber one chicken; and considers 
that segment shell violates every condition of scientific and 
practical gunnery, and is utterly inadmissible in conse- 
quence; third, the dispassionate party, who are platonic 
enough to view the contest with unrufiled equanimity, and 
whose chief object is to get the best thing they can for the 


service, irrespective of the fact that it is the invention of | 


Boxer or Armstrong. Let us see, now, what these several 
eliques have to say tor themselves. 

the Segmentite usually affects to be eminently practical ; 
he disbelieves in the efficient boring of time fuses im action, 
ridicules the firing of such projectiles under most of the cir- 
cumstances met with in actual war, and calls the rifled 
shrapnel a wooden-headed piece of complication. It is absurd, 
he urges, to suppose that future battles will be fought over 

round selected enquenly to develop the merits of shrapnel 

re. Troops will be more or leas protected, the soldier will 
instinctively seek cover, and the very key of the position on 
many « battle field may be arude house and garden, with a 
fow hastily thrown up entrenchments, against which the fire 
of shrapne! would be entirely thrown Away. What would 
be the position of a general under gugh eiteumstances if pro- 
vided with a shrapnel alone? Must he ‘wit for his siege 
train before he eould attack a farm-house ? With what pro- 
jectile are we to attack stockades, abattis, houses, villages, 


woods, field earthworks, and war material such as guns, | 


carriages, and wagons? Are horse artillery when acting 
with cavalry in pursuit of an enemy to be obliged to bore and 
fix fuses in the hurry and excitement of action, when time is 
of the greatest possible consequence ? Is the No. 1 supposed 
to ride with his pockets full of fuses, and the gimlet in his 
mouth? Suppose the man with the bradawl is killed, who 
is then to “ look for the needle in the bundle of straw ?”” The 
aeqment shell can be fitted with a concussion fuse and carried 
into action ready loaded. No boring and fixing of fuses is 
necessary. The gun may be served as quickly as with shot 

the burst on graze facilitates the estimation of distance, and 
a few turns of the elevating screw is all that is required. 
Look at the simplification of drill under these circumstances. 
The soldier has nothing to lock for but the cartridge and 
shot; he may be the veriest tyro, and still be an efficient 
gunner. The use of time fuses, on the contrary, necessitates 


careful drilling. A man whose fingers are all thumbs from | 


the cold of Canada would make a sorry exhibition in boring 
& time fuse, particularly if he had only been partially in- 
structed, ond ta case of war there is little or no time in 
which to instruct the recruits sent out hurriedly to replace 
casualties in the ranks. Such we may suppose to be the chief 
arguments advanced by the out-and-out Segmentite. 

To him the rabid Shrapnelite — : The shrapnel shell is 
constructed on ee a which cannot be said for the 
segment. Such a is more ind t of a correct 
nncotetan ss and ion of ground than any 
other. It is manifest that it matters not to the shrapnel 
shell, bursting as it does in the air, whether the ground be 
hard or soft, smooth or broken, undulating or flat. The 
action of the concussion segment , on the contrary, 
on the nature of the jeular spot struck. If that be the 
side of a hill, the petile enters the ground, and the effect 
is merely a shower of earth; if it bea soft morass, the shot 
buries itself in the spongy ground. To.obtain good results 
from segments it is neecssary to burst the shell close to the 
object, and there is @ greater chance or probability of over- 
sight in the correct elevation of the gun than there isin the 
true boring of a fuse where a certain limit of error is ad- 
missible, The velocity, again, of the segments will be mate- 
rially diminished by the shell striking the ground, and the 
comparative effects will be less than in the ease of a projec- 
tile bursting in the air unchecked. The spherical bullets of 
the shrapnel meet with much Jeas resistance from the air 
than the i ly formed segments. The fire of shrapnel 
is much more formidable than segment against troops in the 
open, either as skirmishers or in line, and although segment 
shell may under certain circumstances have a seeming ad- 
vantage, the result is generally to be attributed to accident. 
Troops under cover must be dislodged by special means ; 
common shells must be “lobbed” so as to render their re- 


of shrapnel will tell with deadly effect. On the other hand, 
if concussion fuses are found to be most effective 
troops in column, there is nothing to prevent their use with 


shrapnel shell. 

Having heard the on both sides, the moderate 
party may be su to draw the fol ig concludions :— 
Shrapnel shell, when served with deliberation, is, doubtiess, 
more effective than segment shell under certain conditions. 
On the other hand, the segment shell fitted with a coneus- 
sion fuse is always ready to hand, and is certainly more 
simple and decidedly cheaper than shrapnel. Probably two 
segment shells, with a simple concussion fuse, could be 
bought at the price of one shrapnel. Again, segment shells, 
when fired with concussion fuses, have prov themselves 
very formidable projectiles against abattis, guns, stockades, 
and troops under the cover of low walls and breastworks. 
It is very improbable that the leaden bullets of the shrapnel 
would have much effect in cutting to pieces the wheels of 
gun carriages or the strats of a stockade. We have fired 
segment shells with concussion fuses in real warfare, and all 
| officers who have used them, or witnessed their use, speak 
| most highly in their praise. It is notorious that both the 
| Russians and Prussians look on shrapnel shells with dis- 
| favour: even the Austrians, who use a pattern almost 
| identical with our own, are said to have considerably reduced 
the proportion of shrapnel carried by their field batteries. 
Now, this course has been adopted, not from the results of a 
fire against inanimate two-inch wooden planks, but against 
warm flesh and blood; and, although we may have our in- 
| sular prejudices on following or regarding the opinion of 
foreigners, we should proceed with due caution and do no- 
thing hastily. The Boxer shrapnel is an admirable ny 
tile, and we are justly proud of the inventor, but will it 
satisfy all the requirements of service ? If we a an ex- 
clusive employment of shrapne l, are we fight, and all the 
rest of the world wrong? On the other hand, suppose both 
are right, would it not be advisable to have some of both 
projectiles? No doubt by adopting this course we shall 
please neither the thorough going Segmentite nor the rabid 
Shrapnelite ; but what then? We have no personal interest 
in either Sir William Armstrong or Colonel Boxer beyond a 
sincere admiration for the talents of both. Our object is to 

adopt the best ete we can for the service, irrespective 
| of its maker. Which would it be best to have—shrapnel, 
| common shell and case; or shrapnel, segment shell and 
i cas r 
| = 
| THE SHARP RIFLE. 
Tue Sharp's Atms Company, of Connecticut, supplied to 

the Northern atmy during the American war large 
| quantities of the only rifle which met with the thorough 
| approval of the soldiers. Some 40,000 of these rifles, which 
passed through the severe ordeal of that prolonged contest, 
| have been recently sent back to the manufactory for re- 
| pairs and alterations. The rifles, when examined, showed 
| evidence of hard usage in every conceivable form. They 
were of the old pattern, made for using the linen cartridge, 
and were so popular amongst the soldiers that they were 
eagerly sought for upon the field after an engagement, and 
|} exchanged for the more largely used regulation rifle. 
| Although so hardly treated, the 40,000 which were col- 
| lected have been improved into as good a condition as when 
| they first passed under inspection, and they have been altered 
for the use of the regulation metallic cartridge, known as 
Martin's shell. The arrangement for actuating the breech 
block, and for discharging the piece, is very simple, and so 
strong that it is ditfieult for the mechanism to t de- 
ranged. The hammer falls upon the sliding bolt contained 
in the breech block, which moves up and down with it as 
the breech is open or closed. This bolt is, however, pre- 
vented from coming in contact with the end of the cart- 
ridge by a ridge, which runs along the head of the breech, 
and which falls into a slot, only when the block is thrown 
quite home. It is thus impossible to discharge the rifle 
until it is closed and the cartridge freely covered by the 
breech block. The extractor is a lever, which forcibly 
ejects the cartridge when the block lever is thrown down. 
So well fitted and serviceable is this weapon that more than 
300,000 rounds have been fired in the course of official in- 
spection, and no casualty has ever been recorded either in 
test or in action. 

Twenty thousand Sharp rifles have recently been de- 
spatched for the use of General Sherman's army, and Go- 
| vernment trials will soon be made at Washington with a 
| view to decide upon the advisability of adopting the weapon 
| throughout the service. 
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SLIP AT NAGASAKI, JAPAN. 


} 
| Iv is now about two centuries and a half since the Dutch 





treats untenable» All sueh defences as pahs, stockades, | established commercial relations with Japan, and commenced 
abattis, earthworks, &c., must be attacked by common in | trading with the port of Nagasaki. Nagasaki is situated on 
conjunction with shrapnel shell. The boring and fixing of | the shores of a large bay, enclosed by pine-clad hills, on the 
fuses is a mere matter of drill ; in the old smooth-bore days | western side of Kiusiu, the largest of the group of islands 
no difficulty was experienced, and there is no evidence to | forming the Japanese empire; and at the present time it is 
‘vena that the race of gunners has degenerated, or that we | a place at which some important manufactures are’ Garried 
nave now leas of the coolness and intrepidity for which the | on, and of which the foreign trade has attained to consider- 
regiment has ever been justly is soldier-like | able dimensions. By the treaty concluded between Japan, 
quality is adsuredly present among us to-day as formerly. | England, and France, in August, 1858, the three ports of 
there is no reason why, with an efficient system of drill, | Nagasaki, Kanagawa, and Hakodadi were thrown open to 
shrapnel shell should not be fired just as quickly as shot. It English and French traders as they had been thrown open 
is an error to suppose that heavy infantry or cavalry columns | to Americans by a treaty concluded with the United States 
will be massed on future battle-fields ; on the contrary, the | 4 few months earlier, and at the same time permission was 
troops are more likely to be moved in open order, and with | granted to establish permanent factories and have und 
pb are Seamemioan to enable them to use with greater — oe Amongst the important results which have 
weapons of the present day. We shal, | pt irom this treaty has been the construction at the 
have shatiow ‘Cmabined. with a rap speci port of Nagasoki of the slip fer raising vessels, of which we 
light infantry drill. Against such an order of battle the fir, this week publish a two-page engraving, and which was 








Referri the - r 
formed by four lines of rails on which the cradle 


two outer lines being 24ft. 6 in. and 

ones 12in. a a Gin. rack between them. 
The main itself ia 180° ft. in length, and there is besides 
an auxiliary cradle (shown placed under the forward part of 
the vessel), of whieh the length ie 18 ft. The construction of 


the cradle, and the manner im which it is carried, will be 
readily understood by reference to the illustrations, and we 
need merely remark, , that it is made so that the sides 


ean he removed from under the vessel when the latter is 
raised, so as to give free agcess to all When on the 
cradle the vessel rests on the usual kee! blocks and sliding 
wedges, these wedges being capable of being adjusted, 
means of chains and pulleys, from the deck of the ship while 
the latter is taking the centre biocks. 

We matt now describe the hauling-up gear, which is very 
simply arranged. It consists, as will be seen from an inspec- 
tion of the engraving, of a pair of vertical engines, with over- 
head cylinders 15 in. in eter and 22in. stroke, which 
drive, through the intervention of a train of gearing, the 
endless pitch chain te whieh the draw-rods are attached. 
The engine is supplied with gteam at a pressure of from 
40 to 5U Ibs. per square inch, The gearing is a 80 
as to give two pairs. = for hauling up, the engine crank shaft 
in one case making 115 revojutions and in the other case 
44.8 revolutions to one revol of the chain wheel. The 
chain wheel, which is made entirely of malleable iron, is 
2 ft. 1} in. in diameter, and the.shaft on which it is keyed is 
12 in. in diameter, and has. bearings-10in. in diameter by 
124 in. long. The oo ehain is composed of single links 
3} in. by 4in. and Li in. long between centres of pin holes, 
alternated with pairs of links If in. by 4 in. and 15 in. long 
between centres. The connecting pins are 4in. in diameter, 
and the ends of the links are suitably enlarged where the 
pins pass through them. The chain s over the chain 
wheel and over a stretching pulley, the centre of which is 
15 ft. from the centre of the chain owheel shaft. 

At three points in the length ef the pitch chain there 
introduced triangular links, as shown in the side elevati 
thede links serving as points of attachment from the draw- 
rods. These draw-rods or links are 3fin. in diameter by 
11 ft. 3in. long between centres, and they are coupled to the 
pitch chain by 4 in. pins. The method of working the hauling- 
up gear will be readily understood. The draw-bar having been 
coupled to the pitch chain, the engines are set to wake, and 
the hauling up proceeds until the point of attachment of the 
draw-rod to the pitch chain arrives at the chain wheel. On 
this point being reached, the engines are oo, the draw- 
rod uncoupled, and, one of the lengths havin n removed, 
the new end is attached to the next coupling link of the 
chain, when the hauling up can be earried on as before. 
During the time that the draw-bars are being attached and 
detached, the crad adh ge lle is prevented from running down the 

a 


Z 


ways by pawls t equal di t its 

length, these pawls taking into the ratchet rack the 

rails already mentioned. For hauling up the cradle when 

empty an ordi 1 in. chain is used, this being passed over 

=v pale: on the second motion shaft, as shown in 
P . 


In lowering @ ship off the slip the engines are sometimes 
used; but generally the vessel is hung either on the upper- 


This sli saasnie to too ete adap saoennnce Som of 
Glover Brothers, Aberdeen, who also at same time 


p+ - 
was inaugurated by the hauling up of. the steamer Naruto. 
The opapetion, which was patlecliy eamnenctie, was performed 
in 50 minutes from the time of starting. ue ae Soe 
has been in regular use, it wi 


and we 
prove not only an engineering but a thorough commercial 
su 


ceess. 

The whole of the plant and machinery for the slip was, as 
we have already stated, designed and constructed by Messrs. 
Hall, Russell, and Co., of Aberdeen, to whom we are indebted 
for the drawings from which our illustrations have been pre- 
pared ; while the erection was most successfully carried out, 
entirely by native labour, under the superintendence of Mr. 
Blackie. The slip is now under the management of Messrs. 
Glover and Co., of Nagasaki. 


RovaL AGRicuLtuRAL Socrety.—The proceedings con- 
nected with the Agricultural Society (the 30th annual meet- 
ing) commenced at Manchester last Monday. The show 
ground is at Old Trafford, on the south-western edge of the 
city, and occupies the site of the Art Treasures Exhibition. 
The show-ground extends over a length of three-quarters of 
a mile, and is on the western side of the South Junction 
Railway, and about 120 acres of ground on the other side of 
the railway has been cropped with rye-grass, clover, and oats 
for the trial of implements. The show is expected to be one 
of the largest the society has held. There are 365 exhibitors, 
and 7724 entries. The catalogue occupies over 500 

i 10002. ie 
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arrangement and dimensions of mains, any sudden 
draught upon the lowerlevels would deprive ihe bighet 
solely dependant upon a-eonstant serviee, any aecident 
or repairs to the main would deprive thém of water 
altogether for the time,’a deprivation now avoided by 
the use of cisterns. 

All these objections -are so important, and the 


that “under present matingemeat, and by existing 
means, so great a reform must be impossible. 

The relations between the water companies and 
the public are of such a nature as to be totally 
unfavourable to this alteration. ‘The former sell 





le payable only to Mr. | 


daily to their customers at certain stipuiated rates, 
| measures of water delivered into reservoirs provided, 
jand varving with the size of the house sapplied: 
| Having fulfilled their eoutract the companies have no 
lfurther concern in the matter he water mar be 
j allowed to run to waste as fast is delivered, and 
jas the eistern, pipes, and fittings belong to the house- 
1older, any loss arising from their being out of repair is 
not the business of the company. Bat if a constant 
service system were introduced, the water companies 


as ul 











' tral Pac 2 | would have to extend their duties ‘berond. merels 
— bringing water to the various houses in their districts. 
Liana, All internal fittings connected with supply must 
Coal-Getling Apparstas then have to become the property of the companies, 
Works Appo nts f sor at all events must be under their control, because 

mee cea gg Ag Gn jauy defect incurring leakage would represent so mueh 

pnt the tae ; | loss to the company. A constant. system of inspec- 

Fou Waver Heatere .-..... jtion would thus be neeessary, a system which would 
Notes fromthe North ... | probably be found irksome to those who would be the 
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A CONSTANT WATER SERVICE. 
Tite duty of maintaming a supply of water: to the 
habitants of cities rested originally with municipal 
authority; the constru n of the London-bridge| 
Waterworks, and the New River, were the first m-| 
novations upon the previous system, and sinee that 
time individual enterprise has gradually supplanted 


public functions, until, iv London, the respec nsibility 


j 
of supplying water is vested solely in the hands of 
: 7 . 
private companies. In the principal provincial towns, 
however, the raoned the more 


local boards have al 





modern practice, and in assuming the 
water supply, have reverted to the original custom. 
In the metropolis, on the other hand, the various com- 


: . " - 
panies so long established maintain their nght of in- 


dependent action, and are liable only to a general 
legislature prescribing certain broad conditions. In 
the smaller towns, the lighter requirements, and the 


‘comparatively limited areas over which the system 
extends, render the task of central management an 


easy one, and in many of the towns thus controlled a 
constant service is established, by means of which 
water is always delivered direct from the mains, upon 
which a permanent pressure is maintain¢ d. 

The constant service offers many advantages to the 
consumer. The water is always drawn fresh, and is 
free from the impurities derived {rom long standing in 
cisterns, and the user can always rely upon a plentiful 
supply. In the intermittent system, on the contrary, 
the supply of water being limited to a short daily dis- 
charge into the receptacle prepared for it, it follows 


that the supply may be temporarily suspended, im case 


of any damage to such reservoir, and that all filth accu- 
mulating in the cistern impregnates the water. Ap- 
parently, too, thesystem of constant service offers advan- 
tages to the companies, » the consumers ; 
but in effect, there are difficulties in the way of such 
a system being profitably worked in London, w hich have 
hitherto deterred legislation on subject, aud hin- 
dered the companies from carrying out arrangements 
which would otherwise be atteuded with mutual benefit. 

Five priacipal arguments are advanced against such 
a reform being effected in the metropolis; they are, 
briefly, the enormous waste which it is asserted would 
be incurred by leakage, a waste already very consider- 
able, and which, if continued through the twenty-four 
hours, would be irremediable ; the present general im- 
efficient state of the house pipes and general fittings, 
which, though strong enough to serve under present 
management, would, burst from a constant high 
pressure ; thaf those works w hich are ol liged to supply 
entirely by pu nping must provide such an excess of 
power as ‘would weet the maximum daly demand 
which always culminates for a brief period’ at ‘one 
particular time of day; that with the existing 


no less than t 


ine 






control of the} 


jleast benefitted by the change. 


| large houses, and in m rs dwellings of a mediuim class, 
| the intermittent system is found to work without in- 
jconvenienee to the consumers; an ample sapply of 
| water is provided, and it rests with the tenants th 
| selves or their landiords to maintain all pipes and 
| cisterns in good order. 

| But there isa more numerous class of buildings 
the houses of the poor—where an abundant and con- 
stent water supply would do more towards sanitary 
advaneement than any other measare that eould be 
adopted. At present, in such houses the indifference 
or niggardliness of the landlords allows such cisterns 
as may have been provided for the reception of water 
to fail into deeay, or it withholds altogether any 
proper reservoir, leaving the inhabitants to sub- 
| stitute whatever vessel may be convenient to 
take its place, and receive with the intermittent 
| supply, a constant accumulation of filth from all sides. 
| It is in such localities that the real difficulties of reform 
exist. In the houses of the responsible classes, where 
a constant service would be of the least advantage, 
the fittings necessary to the alterations would be re- 
ispeeted, but in those of the irresponsible masses, 
where taps, or unions, brass, or lead work, are freely 
stripped and sold for whatever they may bring, the 
companies would not only suffer in the destruction of 
| their property, but would be exposed to a constant 


At present in all 


r 
‘ 
t 


he 


| loss by waste of water, which would, as well as im-/| 


poverishing them, deprive the houses in higher neigh- 
| bourboods of their proper supply. 
| Jt is evident, then, that, to carry out the necessary 


; 


interests. But such a power, granted to private 
bodies, would be distasteful to ali consumers alike, and 
lit could only be accepted by the public if the various 
waterworks were vested in a municipal body. Sach a 
| change could only be effected gradually, and with mach 


leare, especially in the poorer distriets, where the | 


utmost difficulties would be encountered, and, for some 

ltime at least, a large loss would be incurred: 
ltrne, mtich evidence goes to show that in provincial 
itowns, where a constant service rules, there is com- 
| paratively but little waste; but it must be remern- 
lbered that where such a system has bee establisied 
Hfrom the first there is less inclination to recklessness 
ithan there would be in lealities which received un- 
limited supplies of water, to use at discretion, in the 
piace of the filth-saturated fluid previously doled out 
to them. 

Already the East London Waterworks Company 
are experimenting in a large way upon the constant 
system, and at present they supply 25,000 houses out 
of the 92,000 in their district, continuously. discharg- 
ing the water intoa eistern through a contracted pipe, 
which limits the maximum waste to 180 gallons a day. 
Seven-eighths also of the new houses supplied by the 
company are served im this way, but with all the pre- 
catitions in preventing’ waste, a constant system of 

upervision fas been found imperative. With the 








ones of water altogether; and that were houses to be | 


difficulties of makitig such a ehange in London, and | 
especially in the poorer neighbourloods, are so great, | 


details of such a change, the power of house-to-house | 
| inspection must be conferred to protect the company’s | 


it is | 


— = 

help of this growing. Seu 59 meg Ac pete 
formation to be derived from large. provincial 

| we might pone Dee tet Gos most necessitous hoe 4 

_ bourhoods would re gn with water if 
landlords could be e to do their duty, and the 

| tenants themselves indweed to bear some ibility, 

| —even without the centralisation of the Waterwarks! 
Companies into one great.Civie Corporstion. ' 





COAL UNDER LONDON, 

Aw interesting question has been .xaised.as to the 
probable existence of ¢oal under.London, The ques- 
tion is, of course, one of a purely geological character, 
and geology, long since elevated to the dignity of a 
science, is, like all. sciences, one. of induction, The 
| possibility that thick beds of coal may be. found deep 
juuder the surface of the Thames basin, and of. the 

Southern eonnties, has long been a matter of conjee- 
But it is really nothing more thay conjectare, 
No geological evidence, however inductive, can at 
present prove, much as it may arouse expectation, that 
any coal whatever is to be found beneath London. 
i Tie question is one which bears the same relation to 
scientific argument as that of the supposed central 
fire of the earth. So far, it has never been proved or 
disproved. Inu our own columns, August 24th, 1866, 
we wrote as follows :— 





ture, 





We do not know how far the prejudices of the old school 
of Brighton habitués would be aroused by tho discovery of 
eoal in Sussex, but it is quite upon the cards that the weald 
may yet become a mining district. Said Mr. Vivian, in a 
remarkable speech delivered iast session in the House of 
Commons, “it is certain that coal exists along thé whole of 
the south of England ; in point of fact it exists beneath the 
very floor of this House,” 

Once it was held that there was no coal beneath the new 
red sandstone and the magnesian limestone. Now, however, 
several pits at West Bromwich, and in Halesowen Valley 
have been bored through the Permian rocks, and good thick 
coal found below them. The English coalfield—for. the 
several local designations apply to different parts of the same 
great store—underlies Suasex, and extends beneath the 
Channel, and crops out near Boulogne. The pluck With 
which Mr. Dawes bored away through the hard red tocks at 
Halesowen, until he at last struck the ten yard coal, only 
two months ago, will not be wanting when some large- 
minded proprietor starts a shaft somewhere in the rape of 
Bramber. Who would say what the discovery of eoal there 
would accomplish for the little town of Shoreham, or thé 
working of pits further west for the port of Littlehampton ? 

All this, and more, has been matter of conjecture 
for years—many years—but it is idle to speak of so- 
called “ geological evidence” as if it were evidences 
that this conjectare was something admitting of proof, 
otherwise than by actual trial. Whoever sees his way 
to sinking a shaft of from 2000 to 3500 yards in seareh 
of coal beneath London, and finding it, whether above 
|or beneath the tertiary strata, will earn the most sub- 
stantial thanks which English good feeling can accord. 
In these times we like to see such questions agitated. 
We are, all of us, standing still, standing at neediess 
ease. Capital must find new openings, and why nota 
very deep opening into the Thames Valley or the weald 
of Sussex ? 





THE PRESERVATION OF STONE, 
Twere is no name better known in connexion with 
| processes for making artificial, or preserving or harden- 
ing natural stone, than that of Mr. Frederick Ransome. 
It is now five-and-twenty years since, in 1844, Mr, 
Ransome first turned his attention to this department 
of scientific research, and: during the whole of this 
time he hes been an indefatigable experimenter, dis- 
| covering obstacles only to surmount them, and never 
‘accepting more than a temporary defeat, With the 
successful results of Mr. Ransome’s investigations, as 
exemplified in his well-known artificial concrete stone, 
our readers are all no doubt familiar, and we need, 
therefore, merely allude to them here, the special 
object of the present notice being to give some par- 
\ticulars of a new process for preserving or hardening 
natural stone, which has beea lately brought out. by 
| Mr. Kansome. ‘This procéss. consists in sucecnsively 
| applying to the stone to be treated a solution or fluid 
| mixture of lime or baryta, and a solution of silica, by 
| preference an alkaline silieate. 
| The solution of baryta which Mr. Ransome prefers 
to employ consists of half a pound of baryta-hydrate 
to a gallon of water, and this solution is either applied 
to the surface of the stone by means of a brush, or, if 
convenient, the stone to be treated is entirely immersed 
in it. The stone having been saturated with the 
baryta solntion to the required depth, its surface is 
next coated with a solution of a soluble silicate or’a 
mixture of soluble silicates, such, for instance, a3 a 
| combination of silicate of soda and silicate of potash. 
This solution, which Mr. Ransome prefers, should be 
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as nearly neutral as possible, and it may be made so | were | in 50, it would traverse it for a distance of | being 42 tons, of which 30 tons rests upon the 
either by inous silica precipitated 30 x 50= 1560 ft., and so the steeper the i as an These engines take up regularly 
from a weak or by the process of | the less of course being the to which the train | trains consisting of twenty loaded coal trucks and two 
is to remove the excess For general | would have to pass up it to attain the required eleva-| brake vans; the trucks ae 5 tas aes 
ion it is found most convenient that the solu- | tion above the starting point. If the gradient did | carrying 9 tous of coal, and the brake vans weighing 
tion of soluble silicate ut inde Be hege 


and, if necessary, molasses or sugar may be 
to increase the quantity of lime held to eclosion. 
r. Ransome has also ¢ out a modification of 
the above described process, in which the application 
Se ere ee ee Se eee & ied by 
Ey po ey 
su i a specific gravity 
about 1. a if desired, the baryta solution may be 
jed first and the superphosphate subsequently. 
r. Ransome has, we understand, lately “p ied his 
new preserving process to the stones of the St. 
Pancras Station, and we hope in a future number to 
say more of its use and the results attending it. 








WORKING GRADIENTS WITH A RUN. 


Tuzxe are few more interesting examples of the 
utilisation of the “work” stored up in a moving mass 
than that afforded by a railway train mounting by the 
aid of a “run,” an incline up which the attached 
engine would otherwise be unable to draw it. The 
Fa goo is such a common one to most railway men 

t probably but few ever devote a second thought to 
the principles involved in this method of working a 
qrediant, and yet these principles are very simple, and 
a proper appreciation of them is frequently of con- 
si use in practice. Under these circumstances 
we propose devoting a little space to a consideration 
of this method of working ients in the hope that 
our remarks may be regarded with interest by those 
who bave not hitherto paid the subject the attention it 
deserves. 

A railway train, moving at any given velocity, has 
stored in it an amount of energy or “ work,” which, 
expressed in the ordinary units or foot-pounds, is 





—_—_— - 
sintTs 


the train would have mounted. Thus, if we suppose 
the train moving at a velocity of 44ft. per second, 
which we have already taken as an example, to be 
turned on to an incline rising only 20ft., it would on 


> 


h 
over 
25 ft. per second. 

It follows from what we have stated that, 
so long as we suppose the motion of the train to be 
unretarded by friction, the vertical height to which it 
will ascend when launched upon a rising gradient at 
any given speed will be quite independent of the in- 
clination of that gradient. As soon, however, as we 
take ‘friction into consideration this law becomes 
modified, for the flatter the incline the greater will be 
the distance to which it will have to be traversed by 
the train in order to attain a certain elevation, 
and the greater, therefore, will be the space through 
which the retarding power of friction will be exercised. 
Arguing upon this fact, it may be considered that, if 
an incline is to be worked by “ taking a run” at it, it 
will be best to make it as steep as possible, and thus 
reduce the length necessary for rising a given height ; 
and to a certain extent—but to a certain extent onl 
—this is correct. If a train was allowed to pass sud- 
denly from a level line to a steep gradient, however, a 

t portion of itsenergy would be expended in effecting 

e damage to the rails and rolling stock due to the 
sudden impact of the wheels with the ascending rails 
of the gradient, and the more steep that gradient was, 
the greater the loss due to this cause wouldbe. Even 
if the very steep incline was united to the level line 
by a gradient curved in a vertical plane so as gradually 
to alter the direction of motion of the train, the centrifu- 
gal force generated by the passage of the train over this 





portion of the line at a high speed would materially 


vorw soan 


i resistance of engine at 18 Ib. per Ib. 
ton= 42 x 18= ove ese oun wee 766 

Frictional resistance of train at 8 Ib. per 
ton=-297 x 8= pao on sete 2376 
Total frictional resistance 8132 


This resistance has to be overcome through a distance 
of 2016 ft. co ding to the exertion of 2016 x 
3132 = 6,304,112 foot-pounds, which, added to the 
amount due to the actual lifting of the train, makes a 
total of 31,361,568 +6,304,112=37,665,680 as the 
number of foot-pounds of work to be expended in 
conveying the train up the gradient. 

We now come to the question of how this power is 
to be provided. The engines used exert—as may be 
calculated by the ordinary rule—a tractive power of 
100.5 Ib. for each of effective pressure per 
— inch on the pistons; and as they are worked at 
a boiler pressure of 160 1b. per square inch, we may 
assume that for a short ran an effective cylinder pres- 
sure of 1301b. per square inch could be maintained. 
Under these circumstances the engine would exert a 
tractive force of 100.5 130=13,065 lb., and would 
develope 13,065 x 2016=26,339,040 foot-pounds of 
work in ascending the incline. Subtracting this from 
the total amount of work to be done, as rmined 
above, we get 37,665,680 — 26,339,040—11,326,640 
foot-pounds of work as the deficit which is to be made 
up by the reduction in the speed of the train; and we 
must now proceed to ascertain from this how great 
this reduction of speed must be. The total weight of 
the train is 339x2240=759,360lb., and dividing 
11,326,640 by this number, we find that the deficit to 
be made up is equal to the lifting of the whole train 
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equal to the weight of the train in pounds multiplied 
by the height in feet through which a body would 
have to fall in order to acquire the velocity with which 
the train is moving. In other words, a train moving 
at any given speed would, if it were possible to direct 
its motion directly upwards without checking it, rise 
into the air to the height from which a body would 
have to fall to attain the same speed as the train. In 
ractice, it would, of course, be impossible to alter the 
irection of motion of # train suddenly from a hori- 
zontal to a vertical one; but if we suppose, for the 
pas that the train is exposed to no retardation 
rom friction, the law will equally apply if, instead of 
the train being made to move directly upwards, it is 
made to traverse a gradually ascending incline. Let 
us, for instance, suppose a train to be moving at the 
speed of 44 ft. per second—a velocity which would 
be acquired by a body in falling 30.062 ft.,* or say, 
30 ft., than that train, if directed on toa rising ient 
would, if there were no retardaticn from friction, 
ascend that gradient until it reached a point 30 ft. 
above its original level. If the gradient rose at the 
rate of ] in 100 the train would thus mount it for a 
distance of 30 100=3000 ft., or, if its inclination 





~* The height from which the body must fall in eacuo, in 
order to acquire the given velocity, is, of course, caleulated 
by the ordinary formula, A= | A being the height in 
feet, and © the velocity in feet per second. For all ordinary 
practica] purposes, divisor in the above equation may 
be taken a0 64, the formula then being A= =. Similarly, the 


ee ee 
ext 4. 





increase the pressure upon the rails, and thus augment 
friction. Moreover, it is but seldom that a train is 
intended to surmount gradients by a “run” alone, it 
being usually assisted in cmemding by the power 
exerted by an attached engine, and it must be remem- 
bered that the shorter the incline the less is the number 
of revolutions which the wheels of the engine will make 
in ascending it, and the less, therefore, will be the 
amount of work which the engine will be capable of 
developing during the ascent. It will thus be seen 
that there are, in most cases, practical objections to 
the employment of inclines much steeper than those in 
general use. 

It may, perhaps, assist in rendering clearer the 
principles we have been explaining, if we apply them 
to an actual example; and for this purpose we 
consider the working of the incline connecting the 
North London and Great Northern lines near King’s- 
cross, the details of which have been kindly furni 
to us by Mr. William Adams of the North London 
Railway. The incline we have mentioned is alto- 
gether 2016 ft. in length (measured along the gradient), 
and in this length it rises 41.3 ft., the mean gradient 
being thus ] in 48.81. The actual gradient varies, 
however, as shown in the annexed section, from 1 in 
82.3 to 1 in 42.5, and the lower part of the incline 
is, moreover, curved as marked on the sketch. As 
far as the question of working the incline with a run 
is concerned, however, the variation in the rate of 
inclination is of no consequence, the only matter to be 
taken into consideration being the length and the 
total rise. The seg is worked by engines ns 
17 in. cylinders, 24 in. stroke, and four ed w 
5 ft. 9in. in diameter, the weight in order 





11,326,640 ‘ 

rere nn ne OE ; 

f 759,360 4.78 ft. If there- 
fore the train had to merely reach the top of the 
gradient with no residual velocity, its speed on reach- 
ing the foot of the incline would have to be that 
which would be acquired by a body in falling from a 
height of 14.78 ft., or a little under 31 ft. per second. 
In reality, however, the trains have a —_ of about 
5 miles per hour, or 7.33 ft. per second on reaching 
the top of the incline; and as this velocity would be 
acquired by a body in falling through 0.839 ft., we get 
0.839 +14.78=15.619 ft., or, say, 16 ft. as the height 
corresponding to the velocity which the train should 
have at the foot of the bank ; and the velocity itself 
would, by the ordinary formula, be 32 ft. per second, 
or about 21.8 miles per hour. 

We have been informed that in ice the speed 
at which the trains commence ing the incline is 
slightly less than we have calculated above, and if this 
is really the case, the effective pressure on the pi 
must be greater than we have assumed, or the friction 
of the train must be less. A series of indicator 
diagrams, carefully taken during the ascent of the in- 
cline, and accurate observations of the speed of the 
train on entering and leaving the latter, would give 
some wor | information which, we think, would 
be well worth the trouble expended in obtaining it. 

The total load of 339 tons, above mentioned, is not 
the maximum load which the engines have taken up 
the incline under notice. Mr. Adams informs us that 
in some instances a load of thirty trucks and two 
brakes h s been taken up, the gross weight of the en- 
gine and train in this case being 479 tons. Applying 
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PARABOLIC GOVERNOR WITH MODERATOR. 
DESIGNED AND CONSTRUCTED BY MESSRS. SMITH AND JACKSON, ENGINEERS, KEIGHLEY. 





SECTIONS OF THE FRENCH ATLANTIC CABLE. 


FIG, 4. 
a. 
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the same mode of calculation to this as to the former { corresponding to the velocity required on entering the 
example, we get the following results bank, and this velocity will thus be, in this pry, 


foot pounds. | second very nearly, or a little over 27} miles 
Work to be done in lifting train =479 x 2240 x 41.3 = 44,313,248 ed ad very y t pss 
” o overcoming friction = 4252 x 2016= 8,572,082 jour. 


22,988 20 | THE FRENCH ATLANTIC CABLE. 











Total ... 
Work done by engine (as before) 


Deficit «i. one 6, AOD 
This deticit is equal to lifting the whole weight of the | 


It is our pleasing task to record this week the com- 
pletion of the laying of the main portion of the French 
Atlantic Cable, So far as can be gathered from the 





| 
; 


train through a space of 24.74ft., and adding to this | brief telegraphic tches which have been received, ‘ 


0.839 ft. as before, we get 25.579 ft. as the height | the whole undertaking has been carried out without 
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On Monday last, the 12th inst., at 1] a.m., a tele- 
gram was received at Brest from the Great Eastern, 
stating that the vessel was enveloved in a dense fog, 
and that it would be necessary to cut the cable and 
buoy the end, unless the fog lifted sufficiently to 
enable the shore-end buoy to be found. At 12.43 r.m. 
on the same day the cable was cut, and no further 
tidings were received from the Great Eastern until 
5.4 P.M. on Tuesday, when si were again trans- 
mitted. On the next day, Wednesday, at 10 P.x., 
a message, addressed by Sir Daniel Gooch to the 
Emperor of the been ig erat at par . - 
me congrat is Majesty upon the comple- 
tion of the cable to St. Pierre. Binee that time the 
tests have, according to the latest advices we have re- 
ceived, proved satisfactory, and it is expected that the 
Great Eastern would leave St. Pierre yesterday, and 
reach England about the 25th or 26th inst. The lay- 
ing of the other section from St. Pierre to Duxbury 
was to be commenced to-day. 

The construction of the French Atlantic Cable was 
fully described by us a few weeks ago (vide 368 
of our last volume), and we need not, therefore, give 
any further account of it here; but we neverth 
give on the present page a series of full-size sections 
of the cable, which will no doubt interest many of our 
readers. Of these sections, Figs. 1, 2, and 3 are re- 
spectively sections of the shore ends, intermediate 
portions, and main portion of the cable between Brest 
and St. Pierre; while the remaining figures are similar 
sections of the cable between St. Pierre and the coast 
of the United States. The dimensions are marked on 
the sections in millimetres, and the following are the 
references to the various parts making up the cable : 
A, copper conductor, oe of seven wires laid 
six round one. Weight of conductor in Brest and St. 
Pierre section, 400 1b. per knot, and in the St. Pierre 
and United States section, 107 lb. per knot. B, insu- 
lation of alternate layers of gutta-percha and Chatter- 


ton’s compound; C, tanned jute yarn; D, galvanised 


homogeneous iron wires bound with Manilla hem 








of « governor, the error be speedily and 
governor must be entirely self-adjust- 
ing, sonhis of cain Gaalkemeo te that respect in any 
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case, and must so adept the supply of steam to the work the 
engine is performing, as to keep up uniformity of , 
Say an engine is driving 500 looms, and running at thirty 
revolutions per minute, with steam at 30 Ib. Next 
pase there may be only ten looms on, whilst the steam is 
up to 60 Ib. pressure, It is required that, under these altered 
circumstances, the governor admits such an amount of steam 
ae will cause the engine to rum at thirty revolutions per 
minute, neither more nor lesa, and this without any inter- 
ference on the part of the ineman. 

Or, say, a waterwheel and engine, combined and coupled, 
drive a mill. With o full supply of water the wheel per- 
forms 0° per cont, of the whole work, leaving 10 per cent. | 
for the engine. The start is made with dam tuil of water, | 
consequently the engine ¢riving only 10 por cent. of the | 
entire load. During the duy the water is gradually lowered, 
and tewards stopping time the dam i ran quite empty, thus 
throwing the entire load an the engine. In this ease, too, 
the governor must keep the engine at an uniform speed ; it 
must tun no slower when doing all this work than when | 
doing only a tenth of it. This is one requisite for a perfect 
governor. 

The second important requisite is, that when any sudden 
and great change oecurs in the load—as, for example, by the 
breaking of the main driving shaft, throwing the entire load | 
off the engine ; in corn mills, by putting out of gear one or | 
more stones; in paper mills, by stopping reg engines. &c., | 
&e., the governor shall quickly eud entirely shut off the | 
steam till the engine regains ite proper speed ; allow, say, | 
15 seconds after the entire load is suddenly removed for the | 
governor to bring the engine exactly te its normal speed, | 

And, thirdly, there must be an entire absence of oscillation ; | 
in other words, #o long as the load and steam pressure are | 
uniform the governor :ust remain perfeetly steady. | 

These are the three great working requistes ; there are one | 
or two more which, though not bearing directly on the per- 
formance of the governor, are not less practical necessities ; 
for instance, a governor intended for general use must be 
simple in construction and inexpensive, and its accurate 
performance must depend on no fine or delicate mechanical 
adjustments liable to become de ranged. 

For the sake of those who bave not studied the subject, we 
will now briefly indicate the faults of the common governor, | 
and also notice a few of the many forms which have been 
proposed as remedies. It is well known tliat the centrifugal 
goyernor performs a revolution in the same time that a 
pefidulum, whose length is equal to the height of the centr 








of suspension of the balls, taken on the vertical axis, from the | the position of I 


plane of their revolution, would describe a double oscillation. 
Soe, on considering the action of the Watt governor, it 
will be perceived that this height varies with every variation 
in the position of the balls; the speeds for these different 
positions will be in the inverse ratio of the squares of the 
several heights. The practical result of this is that, in order to 
admit more steam to the engine on account of increased load 
&e., the governor, having to stand im a lower position— 
thereby increasing the vertical height 


This is the chief faalt of Watt's governor, and from it spring 
one or two more, aa, for instance, the limited amount of range 
available for practical use. 

The proposed substitutes may be divided into two classes, 
first, these consisting of the ordinary governor, combined with 
additional mechanism for the purpose of correcting its errors. 
Secondly, those consisting of an entirely new arrangement. 
One of the best examples of the former class is the common 
governor working a common throttle valve, but with an ar- 
rangement for working a second, say, a cut-off or expansion 
valve, in the following manner: when the balls fall to a 
certain point they throw into gear mechanism driven by the 
engine, which slowly opens this second valve until the balls 
rise to their former position, and lift the mechanism out of 

; also, when the balls rise above a fixed point, they throw 
inte gear the mechanism, but in an opposite manner, so that 
the valve is gradually elosed instead of opened. The limit 
between this winding on and off process can, of course, be 


mace as small as wished; and both motions may be made to | 


act upon one instead of two valves if preferred. 

This arrangement has been in use a long while in con- 
nexion with water-wheel governors, and many years with 
thowe of the steam engines. Its faults may be briefly stated 
thus : first, caciliation between extreme positions ; its tendency 
is to continually be either winding on the steam, so to speak, 


or winding it off, though the load ame uniform. Secondly, | 


it is slow in action, and, thirdly, the wechanical 
raents are somewhat complex and costly. 


rrange- 
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There is also another kind of governor producing exactly | 


the same eficet as the lest, though by means of mechanism 
which, to say the least, is searcely of so substantial or re- 
liable « nature as the former. They have come out under 
various names, as “ Isochronal,” “ Cronometrde,” “ Pen- 
dulum” governors, &c., and consist of a clock esecapement 
and pendalum moved either by the engine itself, or by inde- 
portent means. and so arrapged that 2 difference of speed 
yetween the engine and pendulum beam alters the admission 
This arrangement is 


steam in accordance therewith. 


mostly used in conjunction with the commen governor, as | 


when alone ite extreme slowness of action, together with the 
ceciliation tendency, render it weeless; even wm its best form 
it eannot claim to be either a simple governor, or substantia! 
aml reliable in practice; it should also be noticed in both 


these examples that, though the governor will cause the | 


engine to perform a fixed number of revolutions per day in 


all cases, it remains just where it was so far as regards sudden | 


Tae secondary mechanism, as we may term 
w in ite action as to be entirely useless 
y on the 


ehanges ot load 
it, @ necessarily eo «kk 
for quick changes in load, which have to depend sole 
Watt part of the arrangement for their rectification. 





We will now advert to one or two examples in the other 
class, in which an entircly different arrangement to that of 
Watt is used. The inventions comprised under this head are 
very numerous, making it difficult to give a selection ; there 


| not isochronal ; it has also the disadvantage of being subject 


must revolve at a | 
slower speed, and tice versed when less steam is required. | 





is 2 whole batch or genus that may be called hydraulic 
vernors ; general eonsist of a pumup lifting 
a into tester ot of ich ow mata hy ere ee 
through an aperture i purpose ; @ isi 
and failin a the 84 = in the cistern ie made to closé 


open thefalve. On the same principle as the foregoing, there 
is @ pnetimatic genus. Ail these require considerable atten- 
tion and?Rave other faults whieh it is uo to enter 


into nowy hut which have prevented their coming into prac- 


tical us@exeept in a very few instances. 5 


Then there is the high speed kind of governor, in whiel 
the balls are made much lighter than usual, and the centsat 
sleeve Or socket much heavier, thereby giving to the balls & 
greater arpount of extraneous centripeta! force than those of 
the ordinary proportions possess, thus the speed at which the 
governor must be run is greatly inereased. 1n some instances 
gppring is Used instead of the central weight. The improve- 
ment claimed for this governor is greater treedom of motion 
or sensitiveness to smal] variations in speed : in other respects 
it partakea of the faults of Watt’s governor, that is, it is 


to more wear and tear on account of the excessive epeed 
comprised with the great strain on the joints. 

We now come to notice the parabolic arrangement of the 
governer. In this arrangement the balls are made to rise 
and fall in a parabolic curve, instead of in a ciretlar are as 
in the common form, this being, as we shall presently demon 
strate, the only curve which gives perfect isochronal effeet ia 
the revolutions of the governors for every position in which 
the balls may be placed. This theoretical perfection of the 
principle, so far ‘as regards the isochromaliem, has indtced 
many to take out patents for paraboli¢ arrangements oF 
approximations thercto, without further considering what 
the modus eperandi would really be when applied to the 
steam engine; and thus they have all overlooked. eres 
practienl fault which must of necessity résule frome very 
perfection mentioned above. ~ 

In Fig. L let ABC be any parabolic curve, of which His 
the foeus, GF the axis, and D E the direetion. Lett 
sent a ball moving freely on the curve, join IH, and 
MJ through I parallel to the axis: bisect the angle MI Hf 
by K1; KI is perpendicular to the eurve at the point 5 
consequently K represents the centre of suspension for the 
conical pendulum for the position, I; and, 1 N, parallel te 
the direetion is the plane of revolution for that position; K N 
is thus the vertical height. 

The vertical height is always equal to H G, whatever be 
For, let I be any point in the parabolic 
curve, join HJ. IH being equal to 1J; the angle, | HJ is 
equal to the angle IJ H; and MIH being the exterior 
angle, is double of 1H J, therefore K 1 H equals I H J, and 
these being the alternate angles, KI is parallel to HJ; the 
figure, K HJ 1 is a parallelogram, and K | is equal to H J. 

Because the two triangles, K NI, HGd, have the two 
sides, K I, I N, of the one equal to the two sides, H J, J G, of 
the other, and the angle at N equal to the angle at G, the 
triangles are equal, and K N is equabte iG. Ne wertical 
height, KN, thas being constant fér the same curva, the 
| speed of revolution must also be invariable, whatever be the 


position of Lou curve. 


a gover- 
5 
Messts. Smith and Jackson af patting the a 
Fig. 8 re nts a front and.Pig. 4a side view ef the go- 
vernor, while Fig. 6 is a sectiéot a ball». 6% Jas 
In Figs. 3 and 4, B is the vertical shaft on the axis of the 
governor. A is a bracket fixed securely to the vertical ihatt, 
and revolving with it. The upper part of thi is 
adapted to the recess, K, Fig. 5, of the balls, en that they 
may freely roll, not slide, on it; it is also formed accurately 
| to the curve required in order to give a parabolic motion to 
| the balls. The balls are formed in two halves, as shown in 
| Fig. 6, bolted together, but kept a certain distance apart by 
| a small hoop or ferrule placed t tween them on the bolt. 
| The arms, E, which are solely for the purpose of com- 
municating the motion of the balls te.the valve of the engine, 
| pass down between the two halxes of é¢ach ball and enarcle 
| the bolt, but at the samevtime leaying the balls entirely free 
| to revolve im the of on the*curve, A. The upper 
| ends of the nse are to. the brase sleeve, F, sliding 
| freely up and down ‘the vertieal shaft, and carrying with it 
| the rod, L, through whieh wwalve and moderater: 
are actuated, D isa view with one-half of the ball removed, 
showing the manner in which itiwempried by the curve, A. 
| tt will be noticed that when, D, rises to the’ 
— indicated by tho dotted 
i 





j the steam Js ent off, whilst ® position shown by 
| drawings the steam is full amis > ~ 

| It should aap be car 1 
supported by the 
} on a plane surfaée; 









the balls are entirely 
poll as freely as 
be connected with them 
jor not; and by tiv the weight and strain of the 
balls is completely removed frém the pins and joints ; there 
| are also two joints less thai in the comiimon form of governor, 
which has six. The balla, having a tree rolling motion on the 
bracket, of course are subject practically to no wear and tear. 
The governor shown above is adapted to run at 60 revolu- 
| tone per minute. 
} We will now consider the behaviour of such a governor 
| when used alone to regulate @ steam engine. Suppose the 
j steam to be turned on, the engine commences running, 
and gradually gains speed, until the governor revolves 
at more than 60 revolutions per minute; then, and not till 
| then, do the balls begin to rise, and as this rising in no 
| degree counteracts the excess of eéentrifugal foree over the 
| centripetal due to the over-speed, as the rising in the com- 
| mon governor does, so the balls will continue to rise until 
they arrive at their extreme point and all the steam is,cut 
off; then the reaction takes sloon: the speed is reduced below 


We have now explained the soleiaeeee 
nor is to be constructed, in order to’ vores | 
and the above drawings illustrate the adopted nich 


ho sleeve wil bred tp which au 
ne of thes i : which position @} eng 


range, opening on full steam con- 


thoumg until interfered wit! external 
means, iis We act sanay by bond, the slightest 
variation in the load at onee reproduces the oscillation. 


_. This fault, as we have before stated, is a nee result 
‘ef the isochronslism of the , ates opely 
oecur with every ible ernor the 
steam engine, u. ingle 


__ It is perhaps needless to remark that if steams wer - 
ytens ps é a per 

peenentam, a 

ee ni 





imstant would engine speed, and 
thus prevent the governor beyond ; sieam isa 
highly elastic fluid, and the parts of the and ma- 
ehinery have considerable momentum, the of the 
case are materially altered. Steam engines do mat feel the 
entire effect of either a ial or total closing @f the throttle 
or other supply valve till some time has ela ; in medium 


sized engines the time is often from five to tem seconds, in 
large engines much longer. Thus the governor must not, as 
it were, pettishly shut off all the steam for, say, am increase 
of 1 per cent. in the speed, simply because emgine did 
not instantancously respond to its partial closure of the valve 
by giving up that 1 per cent. of speed. 

We now come to describe the means to be adopted by 
Meters. Smith and Jackscn for the prevention of this evil ; 
and, in the first'place, let it be understeed that what is re- 
quired is not ply to prevent the oseillation, but to pre- 
vent the oscillation without marring or interfering with the 
isochronalism of the machine. . 


. 2 is a vertical section of the appaiila far aecom- 
plshtog this which we shal! name } Soars 
> is 


a cylinder atthe bottom and pearly filled with 
oil or other liquid; Ba pi fitting lc “in the ¢ylinder, 
so that it may be slowly up and threagh the 


oil, which passes between its periphery and the inside of the 
it hegre or through a small hole in the i provided for 

: all that is required is that thé piston shall move 
slowly, with little or no resistance—say fram dop te- bottom 
in one minute by its own weight—and that it. shall offer very 
considerable resistance to quick motion. i is fixed 
to the rod, D, sliding loosely through the eo¥er,-By to the 
upper end of the piston rod is attached one end of the spring 
helix, E, the other end of which is fixed to the brass socket, 
A, by means of the cap, H; this cap with the socket slides 
loosely over the piston rod and moves the same, only through 
the medium of the spring, E. 

The moderator is connected to the governor by means of 
the rod, J, in such a manner that, in rising and falling, it 
shall lift and depress the socket, A, to the extent of the range 
of the piston, B, The spring has twice the range of the 
piston, in order that the mor Inay move throughout its 
entire course by corm 7 the spring, inde- 













thereby ca’ as 
say, one per cente; 
toa 


which gives to the | 

th sting 
engine mea 

governor 

diately be 

position if it were#i 

but the piston, B, 
spring, has been Y 


to its normal position, gov 
influence, which is now ing at its normal speed. 

Should a greater imcrease or of speed occur, the 
governor will rise or fall toa ter extent, compressing or 
extending the spring proportionally, until the engine has 
time to regain its proper speed, and the piston to liberate the 
balls from the action of the spring. 

Secondly, if, say, all the load be instantly thrown off, and 
the ¢ ces running six or eight per cent. over 
speed, then have sufficient surplus centrifugal force 
to entirely jae resistance of the spring, thereby 

closing the v Ooty, 
Ps when a 5 



















overnors advertised to keep the engine at 
under all circumstances ; now, it is desirable 
to have some notion as to the meaning attached to this word 
uniform, a8 most inventors use words with an amount of 
liberty a supposed to be allowed to poets only. 
It would be much more satisfactory to the public were the 
maximum amount of variation distinetly stated. In reference 
to the governor we have illustrated ; of course if the practical 
oe was varried out with theoretieal exactitude, there would 
absolutely no variation for different states of load; in 
practice, Mesers. Smith and Jackson state that they should 
consider one of their imperfectly , and 
remove the same free of cost, did its variation amount to one 
per cent. between all the load. being on the engine and all 
ff; imdeed, if it were necomnry, Shere. would no. great 
difficulty in constructing it so that the error should be within 
one-fifth per cent sm all —_ It will be seen by the 
ve engravings simplicity and durability are not 
sacrificed to obtain thie result, and the is at least 





sixty, thereby causing the balls to fall to the bottom of their 


worthy the attention of all those interested in steam engines. 
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THE BOGNOR COMPETITION. 


Yo Tae Eprroz or Exo trenkixe/ 

Srm,—As the author of the premiated design, allow me 
briefly to answer the criticism of “* Ne Sutor ultra im” 
He says, “The premiated design shows only 24 in. sheet 


aoa 
a? 


piling with loose shingle to prevent the wall coming forward.” | hold 
Although, in your sheet of sections, shingle is apparently ; 


shown in front of the sheet piling, it was not so on my draw- 


ings—it ought to have been blue clay. / 


Perhaps he was not aware of the existence of the blue | 


clay, but I happened to take the trouble (as most engineers 
do), before sending in my design, to ascertain the natare of | 
the strata. In my desermption, sept to the Local Be 
“In front of this.i¢ » contipm@ouarew of beech sheet- 
g piles driven ipto. dhe Ateterrtah” « Other-com pctitors also 
vered the blue day; pee Figexd Sto Winelusive, end also 
rs. 24 and 25, whepedt is clearly marked. 
If “ Ne Sutornltrat ” knew of the existence of the 
stiff blue clay, he has slightly misrepresented the fact; if he 
was in ignorance of} itive without making 
himself acquainted with the facts. With the rest of his letter 
lam not personally eancerned. 
July 13, 1869, CANUTE DEFYixe THE Waves. 


wrote 
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RECENT PATENTS. 
Tue following specifications of completed ame are all | 
dated within the year 1868 ; and that year 6 10uld be given 
in ordering them, @¢ the annexed prices, from the Great Seal 
Patent Office, Chameery-lane. 4 
(No. 3231, 108) Johm Ryder, of Manghester, patents 
arrangements of Kilns for burning “ green bricks,” lime, &e, 
The object of theplans proposed—which we could not de- 
be clearly without the aid of drawings—js to distribute 


ecri 

the heat umformly throughout the interior. | 
No. 3233, 2s. 6d.) George Tomlinson Bousfield, of 

L. ughborough-park, patents, as the agent of Edwin. Sabine 


Renwick, of New York, methods of propelling vessd) 
screw-propellers projecting beyond the sides. The screw 
shafts are carried by chambers which project from the sidé@ 
f the ship, and whieh are arranged so as to partially comm 
tain the engines by which the screws are driven. We cere’ 
tainly do not admire these plans. | 
No. 3234, 6s. 8d.) Charles Denton Abel, of 20, Southamps! 
ldings, patents, as the agent of Baron Ludwig Almos 





; } ; 
-DUL 


Lo Presti, of Pesth. “improvements in the construction } 
of railways and in the rolling stock structures therefor.” 
This is voluminous specification containing forty-four, | 
claims and illustrated by thirteen sheets of drawings, "Wo 
that it is impossible that we could give an abstract of} 
it. We may remark, however, that the specification com- | 
tains a good deal of interesting matter, although we doubt | 
that but very few of the Baron's numerous schemes will | 
ever come into practical use. | 

(No. 3235, 2s.) Thomas Carr, of Richmond-road, Mont- | 
pelier, Bristol, patents methods f constructing disintegrating } 


machines, the arrangements which we illustrated on page 






16 of our last number being included amongst others. | 
(No. 3237, 10d.) Aristide I vazard Bérard, of Avenue | 
Montaigne, Paris, patents apparatus and processes for convert- 


ing iron into steel, which it would be impossible to deseribe 
briefly. 

(No. 3240, 10d.) John Birch, of the Railway Steel. and | 
Plant Company, Limited, Newton Heath, patentpaparrenge- | 
ment for casting Bessemer steel ingots. According to this | 
plan the ingot moulds instead of being merely disposed in an | 
are of a circle around the casting pit as usual, are alsoplaced | 
upon one or more turntables which intersect the sweep of | 
the rotating crane éafrying the pouring ladJe. The arrange- 
ment is intended to Jessen delay by facilitating the removal 


of the moulds when filled. 
N 3247, 10d.) Julian Bernard, of Salisbury-street, 
Strand, patents machinery for preparing and dreseimg ores, 


wi ly 
‘ 
(No 


h we could not degeribe briefly. 
; 10d.) “William Keid, of Granton, patents 
arrangements for supplying food and wator to catilé while 





they are being transported in railway trucks. The @bject of 
these plans is a praiseworthy one, but we doubt thé practi- 
eability of the plans themselves. 

(No. 3278, 2s. 2d.) . William Mort, of Fenchurah-strect. 


patents, as a communigation from Thomas Sutcliffe Mort, and 
Eugene Dominique Rigolle, of Sydney, arrangements of 
refrigerating and iceamaking apparatus, which it would be 
impossible jor us to degepibe briefly. 

(N » 3279, 4d.) Feederick Kansome, of Queda-street- 
place, patents the methods of hardening and preserving stone 
of which we give a dé@seription on page 43 of the present 
number. 

(No. 3283, 1s.) Geminiano Zanni, of Lronmomger-lane, 
patents arangements of electro-magnetic tel« graph printing 
truments, which it.would require drawings to degeribe. 

(No. 3290, 84.) Emglebert Théophiley Van Hecke, of 
Courbevoie, near Parig, patents dividing the smokebox of a 
locomotive engine by@ screen so placed that the HOt guses 
after leaving the tuheg are diverted downwards, ag@ have to 

below the lower @@ge of the serees before risig to the 
ney. This is a yery old plan, 
o. 3292, 1s. 4d.) af bomas Mordue, of Newcastle-upon- 
patents a forni@t marine boiler. This boiler, consists 
f a main cylindrical fertion containing the usual tabes, and 
lso of one or more @ylindrical or other shaped. portions 
containing the furnaégéer fi ; these latter Being. con- 
nected to the tubes by € combustion cham! The. pegtions 
containing the furnaces are also connected to the max portion | 
ue boiler, and to the water spaces surrounding the com- 
bustion chamber, by suitable water tubes. 

(No. 6296, 1s.) Matthew Augustus Soul, of 14, Finsbury- 
place, patents, .aa the. agent of John Gregory, of .Lishon, 
forms of railway chairs, sleepers, and fastenings, which 
would be impossible for us to mibe briefly. 

(No. 3295, Js. 4d.) Anthony. Wilson, [of Barrow-in- 





naces 





vard, I | steam in the cylinder. In some-eases 
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so of metallic moulds for casting metals. ing to ) af steam bollors. 

pe na ea fo, ERS | RS eee meee var ere 
cavity, bs t, 4 1951... PiLKineton Wrote, Preston, “An 
cavities are filled with sand, fireclay, oF other editable}: Am tmprove. 
material, s0 os to make the joints air-tight Methods of ° ae ee 


ing the parts of the moulds together are also inciuded in 
the patent. 

(No. 3300, 8d.) George Edmund Donisthorpe, of Leeds, 
patents packing a piston by placing round it a flexible 
annular bag, this bag being distended by being eonnected 
to a reservoir containing a fluid which is maintained under 
a slightly higher pressure than the working pressure of the 


instead of a bag 
employed, the fluid just mentioned be led into a 
or grooves turned in the pert of piston. The . 
ates of similar plans to packing glands is also ined 
the patent. 

(No. 3305, 8d.) Martin Benson, of 14, Hinde-strect, 
Manchester-square, patents, as the agent of John Richards, 
of Cincinnati, U.S., the forms of shaft couplings of which 
we publish a description and engravings on page 39 of the 
present number. 

(No, 3315, 6d.) Robert Oxland, of Compton Gifford, 
Plymouth, patents apparatus for reducing raw ores of tin to 
fine powder, after they have been partially pulverised by 
stamps or by a crusher, and also for grindmg burnt. or 
calcined ores in such a manner as to rub off the adhering 
oxide of iron and other impurities from the binoxide of tin, 
or “black tin” of the Cornish mines, without pulverising 
the latter more than can be possibly avoided. 

(No. 3316, 2s. 6d.) William Brown, of Smethwick, patents 
arrangements of rolling mills, which we could not describe 
briefly. 

(No. 3328, Is.) Benjamin Dickinson, of Hopetown, Dar- 
jeeling, India, patents arrangements for propelling vessels 
a jets. According‘to these plans the water is expelled 

ugh jets which pass through the bottom of the vessel, 
and which are inclined to the horizon. Guide plates are 
fixed to the bottom of the vessel to prevent the water thus 
a from being dispepiéed laterally. We are rather 
doubtful about the novelty of these plans. 

(No. 3335, 200.) dosiah Vavasseur, of the Landon Ord- 
nance Works, Southwark, patents the apparatus for dis- 
charging ordnanee, of which we published engravings and a 
description on 13 of the present volume. 

(No. 3339, 8d.) James Andrew Ramsay Main, of Glasgow, 
patents neat arrangements of roof or light sheds for agricul- 
tural produce, these. consisting of light roofs of corrugated 
iron slyng by chains which pass over pulleys earried by 
suitable columns, so that the roofs can be raised or lowered 
as may be desirable. 


THE PATEN 
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Grants of Provisional Protection for Six 
onths. 
775. James Beecksock PALwer, Palace Works, Old Ford-road, 


Bow, “ Improvements in the manufacture of matches and fusees, 
and of surfaces to be used for igniting matches and fuseea.” 

1680. Josern Kine, The Walk, Norwich, “ An improved cinder 
sifter.” 

1861, JAMES Kirk, Samvst SHELMERDINE, and CzerHAs Froe- 
GATT, Stockport, “ Improvements in the machinery used for 
felting or planking the bodies of hats or bonnets.” 

1874. Henny Cocksy and Francis Chaistoruer Cocky, Frome 
Selwood, “ Improvements in steam boilers, and in the setting 
thereof.” 

1906. THOwas NuTTAMVand Ricuarp Nerrac., Walmsley, near 
Bury, “Certain improvements iu weaving counterpanes, quilts, 
and other similar fabrics.” 

1915. WItLLiaAM Spexem, 8, Quality-court, “ Improvements in the 
method of extracting the jaices of beetroot, applicable to the 
manufacture of sugarand to dimtiliing purposes, and in appa- 
ratus for the purpose.” 

1920, ALEXANDER Ms.LviLo® OLARK, 
provements in electric telegraph apparatus. 

1924. WILLIAM WALTER NEAME, Birchington, “ Improvements in 
fencing, and in tools or apparatus for the manufacture thereof.” 

1925. Rossrt Nokes WILidAmMs, 4, Hackney-road, “ Improve- 
ments in the manufacture of reflectors for artificial | ” i 

1926. SeTu Joy, Manchestaxy** Improvements in apparatus for | 
removing the dust from rag machines and other machines of a 
similar deseription.” } 

1928. JosePu Beooxe and JAMps Hinst, Huddersfield 
ments in certain fabrics tedlitiieally known as ‘ pacidings 

1931. ALFRED Henry Srr.inamd Dexxy Lanes, Cork, “ lmprove- 
ments in the manufacture of gas,’ 

1932, WLAN BRace.in, 6, Hobe 
“ Improvements in veloc! “og 

1933. Wrii14M PALLiser, Amity and Navy Club, Pall Mall, “ im- 
provements in key fastening} for railway chairs.” 

1934. WILttAM FRepeniCgh WILLIAMS, Broad-street, 
square, “ Improvements in'Boxet for holding jewellery and for 
other similar purposes,” 


53 lane, “ Im- 





Chancer. 

















* Inoprove- | 


ve 
street, King’s-road, Chels 


on, 


Golden- 


Beck wourn, end Gronce Barnes, 


1935. James Heys, JOBN 
Haslingden, “Certain impgovements applicable to carding 
engines 

1936. Heiwnrcn CAno, Matiiheim, Grand Duchy of Baden, 
CHARLES. Geagses, and OmARLEs Lixeernmany, Berlin, “ lm- 
proyements in preparing eeleuring matters. 

1937./ Jou Lame, Kiddermigeter, “Improvements in bobbin 


frames for carpet looms." > 
988, AuGuUSTys Bayant CRMs, 16, Mark-iane, “ Improvements 
in sacks or utegige supports” 
1939. ©) CocuraNm Milowes, Upper Gornal, “ Improve- 
metigin the preperation of iron ores for smelting.” 
180, WILLIAM WM ippena, Manchester, “Improvements in or 
applicable to embroidering tgachines.” 
iMi, FRANgOs CHARLES ULTRE, Geneva, 
method of changing the of nyusical boxes 
1942, JAMES DONALD, Jo) , “Improvements in apparatus 
for finishing woven fab 
1%. Joun Lomax, Hulme improved means or apparatus 
for arresting and deposi ‘stive’ or four contained in the | 
air discharged from millstones during the process of grinding.” 
1944. Jons Lomuax, Hulme, “ lmprovements in apparatus for | 
preventing the deleterious effects of ‘back lash’ in. driving | 
millstones,” 
1M, Ferepern Wonleeucts, New York, “Changing @ breech- | 
loading shot gun inte a breveh-loading riffe.” 
1966. AGHEANDRE CLARK, 44, Chapoery-iane, “ Improvements 
applicable te she permanent way and roiling stock of railways,” 
vtgreA a 


“An improved 


: OF 








spinning cotton. 


mprov. 

in directors for fire engines, garden , and hose, 

nad fons for fore ne _— - 

1969. Wittan vaN, . “An improvement in 

106t, . WItLSAM BuACKwORN, Manchester, “Improved standards 
for benches, and tables.” 


or desks, 5 
1962, ato. Tromas Hoenes, 124, Chancery-lane, “ Improve- 
in the jeannfacture of suger and in apparatus employed 


1963. Midtimu Banrnam, Sheffield, “ Improvements in ap- 
paratus for fi and ape ge 

1966. Bunsaurn. Teurian, Holly . Teviow Fold, near Man- 
cheater, + bined damping 











A com) os at ogee for and cleaning 
slates, & pencila, wiping pens.” 
1968, Kionanp Brows, Glasgow, “Lmpr in the mann- 
factare of tron end in apparatus " 


therefor 

1974. WidisM HeweY Batay, Albion Works, Salford, “Im 
provements in-eutting and slicing machinery, and in adjustable 
feed apparatus therefor.” 

1976, JAmuEs ROBINSON, Martin’slane, “ Improvements in means 
or apparatus for preserving avimal and vegetable i 
1978 TLLTAM EpwWAkp Genpak, 11, Wellington - strest, Strand, 

“An improved safety beake for railway vehicles,” 

1982, THEOpORS ATWATER, Paris, “An improved band for ladies’ 
wear.” 

1984, Jaws DaLzret DovesL, St, James’s-atreet, Westminster, 
and WILLIAM Bantam, Shefiield “A new or improved appa- 
ratus for cites oteeiige. 

1986. ANovaeW BARCLAY, Kilmarnock, * Improvements in motive 
power engines,” 

1988, ALragd Vincent Newrox, 66, Chancery-lane, “An im- 
proved manufacture of nail or spike,and machinery for making 
the same, which machinery ts applicg Dip to the forming of bolts 
anf spikes of the ordinary coastfnetion, and other articles 
having screw threads, and also to the straightening of shaft«, 


roda, and pi ~ 
199%), Henry Laake, 6, TF Leighton-road, and 
pstead, “ lmprove- 


‘3 
WAM Wurte, 3, nario tees 4 fram 


ments in the production of sodium and potassium.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 

1970, Wiliam Eowagp Genes, li, Wellington-etrect, Strand, 

“ The incerporation ef extract of meat with all kinds of sweet- 
meats or comfits, with syrups or any sweet or glucose matter, 
with quinine wine, and ai! kinds of wines prepared with quin- 
qaina.” 

1945. Eewanp Soorr, Manchester, “ improvements in 
motions used in machinery for preparing, spinning, tw 
and doubling fibrous materials, and for other similar purposes 

1996. Sam SwiTeson, Heckmondwike, and George Senior anc 
Jony ixuas, Brighouse, “ Improvements In valves or valve 
taps for regulating the discharge or flow of water or other fluids 
oF nace,” 

2024. Wittiaw Rossrt Laka, & § 
provements in water meters,” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


” 


aby " both At 


? 





“Im- 


1782, Hewny Grornes FaArpcan, St. Lake's, “An ed 
process for forming and combining smali coal or coal dust into 
lumps, blocks, or otherwise, to be employer for the purposes of 
fark "Dated 5th July, 1966, ' 

1789. JOUN AIKEN Satwon, Liverpool, “Certain improvements 
in furnaces,” —~Dated 6th July, 1966. 

179%, ALEXANDER CLARK, Rathbone-place, “Improvements in 
blinds and abutters for screening and closing windows and other 
openings.” Dated 7th sate, 1866, 

1813. Gonce Witnuiam Hawksiey, Matrasw Wits, and 
Joserx ASTEURY, Sheffield,” A new and improved arrangement 
of furnace to be applied to steam boilers, which is also ap- 
plicable for other purposes,”— Dated Lith Jaly, 1986, 

1920. Cuanizs Evwarp Aver, 7, Broad , Went- 
minster, “ por eS ame in ne applicable to sewers and 
fdirsine for sepsreting the fluid and soll rts of sewage.”— 
Dated 11th July, 1966.” 

1809, Joun Spreckiey CoTmeert, Lindsey-row, Chelnes, “Im- 
provements in painters’ easels.”——Dated 10th July, 1866. 

1814. WitisAM WALKER, 23, Norfolk-etrect, Strand. “ Improve- 
ments in and apparatus for dressing or preparing for 
hens. flax, jute, manilla hemp, and other fibrous materia) 
for the conversion of ropes and other cordage end textile 
into oskum, tow, and paper stuff, dressing and cleaning ‘ waetw’ 
tow, wool, heir, and other like ‘waste’ fibres..”—Dated tith 
July, 1966. 





1816. Groxox HaseLtrng, 5, Southampton-balldings, “ Imp 
ments in screw bdlts, and In the « us employed in manu- 
factaring the samne.”—Dated Lith J aly, 1866, 


2144. EDWARD Guxen, “Improvements in 
or apperstus for driving se 


8 employed in cleansing the flues 
and tubes of boilers son basing apperatas.”— Dated 26th 
August, 1466. 

15. Prrek Evtrs, 9, Orange-court, Liverpool, “ An 
fift. hoixt, or mechanical elevator, adapted for hotels, 
railway stations, and other *, wad 
and render easy the ascent 
duly, 1368, 


Patents on which the Stamp Duty of £100 has 
2007, THOMAS HILL, Hampton Bouse, Crest ‘Warley, “1 
loyed for the 





ments in arr 


ow 


markers at riflé butts, and in the means employed in 
Oe eee of the shot, and wiping. ow. the 
rk." on r 


197%. Jossrd Raobes, near “In ¢ 
ax: te ig ieee mprovements in 


rag a 
rz. Twowas iesarven, ape ih patie me teain- 
engine guvarnots and speed regui tor /—Daved 
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ENGINEERING. 


[Jury 16, 1869. 





LOCOMOTIVE FOR MOUNTAIN RAILWAYS. 


DESIGNED BY MR. CHARLES DE BERGUE, ENGINEER, MANCHESTER. 











Wr give, above, illustrations of an arrangement of loco- 
motive for working steep inclines, which has been designed 
by Mr. Charles de Bergue of the firm of Messrs C. de Bergue 
and Co., of Manchester. Mr. De Bergue’s plan will require 
hittle explanation, as it is clearly shown by the —— The 
engine it will be noticed has a pair of inside cyli 


pair of rocking shafte which extend across the engine, as 
shown in Fig. 2. At their outer ends these rocking shafts 
earry other arms, which are coupled by rods to the crank of 
the trailing wheels of the engine, these and the leading 
wheels being coupled in the usual way. 
To the locomotive is —— a carriage also carried on two 
of coupled wheels, and provided, at the end next the 
ae , with a pair of rocking shafts, as shown in Figs. 1, 
Each of these rocking shafts has two arms fixed on it, 
ae ctiearieinn ob tae eilarenl, and baar counted to the 
the nearest carrying wheel, while the other is con- 
rod to the — of the co mding rocking 


of the connectin 

br Migs 1.3 1, 2. and 4, ye 
is disposed above the other, both being on the centre 

engine. Mr. De Bergue proposes to couple in - 
way any demred number of poe A ny thus 
whole weight of the train available for adhesion. The 
arrangement is ingenious, but we fear, however, that the 
numerous joints would give some trouble, and there would, 
moreover, in a train of this kind be considerable difficulty in 
that uniformity in the size of the wheels through- 
out on which the successful working of the plan would in a 


pst means pend 


PLUMB’S RATCHET BRACE. 

Tax useful tool of which we annex illustrations, is one which 
has been designed to fulfil not only the purposes of an ordinary 
ratchet brace, but also to serve for screwing, tapping, cutting 
off pipes, &e. Referring to Figs. 1, 2, and 3, it will be seen 
that it consists of a le or lever, A, fitted with a doubk 
pawl and spring. which act on the differential ratchet secured 
to the centre cylindrical piece, B, which passes through the 
eye of the lever, A. The face of the centre piece, B, is made 
with « receptacle wherein the screw-cutting or other dies 

are placed, such dies secured in position by means of 
the sliding cover plate, C, and the set screws, D and E 


FEEE 
a 


nders, the | 
of which are respectively coupled to arms fixed on a | 


in the case of screw-cutting or the cutters for cutting off «| 


tube or bar. The cylindrical centre piece, B, is also fitted 


with a taper pi wut (and hey) F, with a food corew which | 
ie used in cases of drilling. When the tool is used for cutting off | 


or serew cutting, the plug nut, F, with feed screw is removed, 
and the bar or pipe upon which a screw is required to be cut 
Oe ee Sea pees Sees Soe 
a a, Se pawis which are attached to the 
ean ariee are thrown in for either right or left | 
of cam on stad, G, wey ag ef 


dies in Fig 6, and the drill end tap- 
Sand7. The brace, we may add, is being made by 
Messrs. B. Richards and (0. of U pper Ground-street. 


means 
s emall lever, H. The cutters are shown in Fi < * | 


Institution, the importance of of which is now so far 
by the Government as to = an annual 


PLUMB’S RATCHET 


CONSTRUCTED BY MESSRS. R. RICHARDS AND CO., 
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The application of steel in lien of won to 
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SHEERS AT PEMBROKE DOCKYARD. 











Figs. 











We illustrate, on page 56, a perspective view of _— of 
sheer legs and hoisting apparatus recently erected at Hobb’s 
Point, Pembroke Dockyard, by Messrs. James Taylor and 
Co., of Birkenhead, the firm that has supplied, under Ad- 


miralty contract, many steam traction engine and steam cranes 
to Her Majesty's Dockyards. The sheers stand at the edge 
of a quay, beyond which they have an extreme overhang 
when full Joaded, and at their maximum extension, of 46 ft., 
and have a total height of 112 ft., a 75 tons. 


Fig. 1, abové, is a side elevation, Fig. 2 an end view, 
and Fig. 3 a plan, showing the arrangement of the sheers, 
and their connexion with the engines for hauling on the | 


back guys. The legs are made of boiler plate, and are 3 ft. 
in diameter in the centre, decreasing to 1 ft. 6 in. at the ends. 
They are secured at the foot to cast-iron bed plates, to which 
they are hinged. Figs. 4 and 6 are enlarged section of the 
connexion at the top, which, it will se seen, consists of a box 
girder, into which the u ends of the legs are fitted, and 
to which they are secured by wrought-iron brackets. A shaft 
extends from end to end of this girder, upon which are hung in | 
the centre the hoisting blocks, and also at the sides the end 

eyes of the back guys; at the ends of the shafts are loops to 

receive light steadying chains, as shown in the engraving, | 


page 56. 

“Fae hauling engines have cylinders 9 in. in diameter and 
12 in. stroke, the diameter of the drum being 2 ft. 10in., and 
the ratio of gearing 196 to 1. The moving block of the 
purchase to each leg is attached to the guys, as shown, and 
which are formed ot links of round iron. 

In addition to the engine and gearing for elevating and 
lowering the sheers, a separate pair of engines driving o-- 
stans are placed near the hauling engines, for leading the 
tackle to the large blocks at the ‘head of the presi? these 
capstans may be worked ther or se tely, ing to | 
the load being lifted, the lead of the tackle being through | 
snatch blocks fastened at the foot of the sheers by means of 
eyes let in the foundations for that purpose. | 


the force of the | 





Tae Power or rae Waves.—To estimate 
tides, all that is y is ideration that the | 
attraction of the sun and moon (principally of the latter) 


acting in opposition to terrestrial gravitation, elevates the | 
surface of a large portion of the ocean, nearly twice in | 
twenty-four hours, to the mean height of about 2ft. The | 
extent of surface thus raised may be set down at 100,000,000 | 
square miles, or one half of the surface of the earth, taki 
this at 200,000,000 of square miles, of which the ocean | 
occupies about three-fou or 150,000,000. Every square 
mile of water 2 ft. thick contains nearly 60,000,000 cubic | 
feet, or 3,840,000,000 pounds of water, and this, multiplied | 
by 100,000,000, the number of square miles affected by the | 
tide, gives the enormous number of 768,000,000,000,000,000 | 
foot-pounds exerted every 124 hours. or 750 minutes, which | 
gives, per minute, a of 100,000,000,000,000,000 foot- | 
pounds. Dividing this by 33,000, to reduce it to horse | 
power, we obtain nearly 3,000,000,000,000 horse power as the : 
total power of the tide wave over the whole surface of the 
carth.— American Journal of Mining. 


THE SHOW OF THE ROYAL AGRICULTURAL 
SOCLETY AT MANCHESTER, 


It is searcely possible to over-estimate the good which 
has resulted, during the past twenty years or so, from the 
operations of the Royal Agricultural Society of England. 
By its well-organised provincial shows, by its system of 
competitive trials, and by the special investigations and re- 


| ports of its committees, it has contributed in the highest 
| degree to the dispersion of old-fashioned prejudices, and to 
| the establishment of agricultural operations on a sound 


scientific basis. Of the power and influence of the Society, 
the fact that it can bring together, for a temporary meet- 
ing lasting but a few days, very nearly four hundred exhi- 
bitors in what we may term the engineering department 
alone, is ample evidence; while, if necessary, further proof 
may be found in the eagerness with which its awards of 
prizes are watched and the prizes themselves sought after 
by competing firms. And here, with all due respect for 
the labours of the judges appointed by the Society, 


| we must express a doubt whether the prizes awarded 


by them will long continue to be estimated at their 


| present value. Even now the award of the first prize 
| for-any machine or implement is considered by agricultural 
| engineers more as conferring a commercial advantage upon 


its possessor than as a certificate that his implement is really 
the best entered for competition, and is therefore worthy of 
imitation; and there are strong reasons why this should be 
the case. In the early days of competitive trials, when the 
number of entries for each competition were comparatively 
few, and when the workmanship and design of the various 
implements were far from being what they now are, there 
were generally more or less strongly marked differences in 
the results obtained, which rendered the duties of the judges 
very light compared with those now imposed upon them. 
Year by year the makers of agricultural machinery have 
increased both in numbers and experience, and in propor- 
tion as the requirements of any given implement have 
become generally known, so have the designs of the different 
manufacturers become more and more assimilated, until it 
has in many instances become difficult to distinguish between 
them. The ever-increasing use of machine tools, also, 


F 


| done much to produce an uniformity in the quality of the 


workmanship, and thas whereas formerly there were broad 
of 


i 





CONSTRUCTED BY MESSRS. JAMES TAYLOR AND ©O., ENGINEERS, BIRKENHEAD. 
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seribe in writing the minate differences between the quality 
of the work performed by the best machines, that we do 
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from that at the implement 

pa Ee pe y= avenue between them, 
on dither of the yard is the ma 
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case, and must so adapt the supply of steam to the work the 

engine is performing keep up uniformity of speed 

Say an engine is driving loorns thirty 

revolutions per minute, with steam at Next 

morning there may ly ten looms or 
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available for practical use. 

The pr yposed substitutes may 

first, those consisting of the ordinary governor, combined with 
additional mechanism for the purpose of correcting its errors. 
Secondly, those consisting of an entirely new arranger 
One of the best examples of the former clase is the common 
governor working a common throttle valve, bat with an ar- 
rangement for working a a cut-off or expar 
valve the followmg manner balls fall 
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lis a whole batch or genus that may be called hydraulic 


whilet the steam is! 


} ton 


governors; generally speaking they consist of a pump lifting 
water into a cistern out of which it flows at an uniform rate 
through an aperture provided for the purpose ; a float rising 
und falling with the water in the cistern 1s made to close and 
open thal ve. On the same principle as the foregoing, there 
sa pnet™atic genus. All these require considerable atten- 
and ‘have ot! faults which it is unnecessary to enter 
into nowy but which have prevented their coming into prac- 
ticel usé except in a very f 
there is the high speed kind of governor, 
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| Messrs. Smith and Jackson of patting the plan into 


We have now explained the principle on which a gover- 
nor is to be constructed, in order to be perfectly isochronal ; 
and the above drawings illustrate the method adopted by 


Fig. 3 represents a front and Pig. 4a side view of the go- 


| vernor, while Fig. 5 is a secti¢iet a 
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In Figs. 3 and 4, B is the vertical shaft on the axis of the 
) A is a bracket fixed secarcly to the vertical shaft 


land re volving with it. 7 T he upper part of this bracket is 


kK. Fig. 5, of the balls, © that they 

de, on it; it is also formed accurately 

» required in order to give a parabolic motion to 

» balls are formed in two halves, as shown in 

gether, but kept a certain distance apart by 
pruic placed between them on the bolt. 

h are solely for the purpose of com- 
municating the motion of the balls to the valve of the engine, 
pass down between the two halves of each ball and encircle 
the bolt, but at the same-time leaving the balls entirely free 
to revolve in the act of rollingon the curve, A. The upper 
ends of the arms, E, are jointed to the brass sleeve, F, sliding 
treely up and down the vertical shaft, and carrying with 1t 
the rod, L, through which the throttle walve and moderator 
» actuated. Dis a view with one-half of the ball removed, 
showing the manner in which itis carried by the curve, A. 

It will be noticed that whem the ball, D, rises to the 
position indicated by the dotted lites, M, the joint centre 
line of the sleeve will be raised t¢ M, im which position all 
the steam is eut off, whilst im the position shown by the 
drawings the steam is fall ome > 

It should also be carefully notised that the balls are entirely 
supported by the bracket, A) on whieh they roll as freely as 
on a plane surface, whethe® the arms be connected with them 

and by this means all the weight and strain of the 

ls is completely removed from the pins and joints; there 

so tw 0 joints leas than in the cormmon form of governor, 

The balla, having a free rolling motion on the 
are subject practically to no wear and tear. 
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S per minute. 
We will now consider the behaviour of such a governor 
when: us » regulate a steam engine. Suppose the 
on, the engine commences running, 

until the governor revolves 
than 60 revolutions per minute; then, and not till 

lo the balls begin to rise, and as this rising in no 

egree counteracts the excess of centrifugal foree over the 
centripetal due to the over-speed, as the rising in the com- 
mon governor does, so the balls will continue to rise until 
they arrive at their extreme point and all the steam is cut 
off; then the reaction takes dleen: the speed is reduced belqw 
sixty, thereby causing the balls to fall to the bottom of their 
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range, opening on full steam again, these alternations con- 
thnuing until the govemor is interfered with by external 
means, and even if it be set steady by hand, the slightest 
variation in the load at onee reproduces the oscillation. 

This fault, as we have before stated, is a necessary result 
of the isochronalism of the arrangement, and must equally 
o¢cur with every possible isoehronal governor applied to the 
steam engine, unless otherwise Sepvided against 

Tt is perhaps needless to remark that if steam were a per- 
fectly inelastic fluid, and the parte ofthe engine eptire:y with- 
out momentum, this objection wou not apply, for in that 
tase the instant the goyernor had risen to its proper position, 
that instant would the engine be at its proper speed, and 
thus prevent the governor geing beyond ; but, as steam is a 
highly elastic fluid, and the parts of the engme and ma- 
ehinery have considerable momentum, the conltiadise of the 
ease are materially altered. Steam engines do not feel the 
entire effect of either a partial or total closing of the throttle 
or other supply valve till some time has elapsed; in medium 
sized engines the time is often from five to tem seconds, in 
large engines much longer. Thus the governor must not, as 
it were, pettishly shut off all the steam for, say, an increase 
of 1 per cent. in the speed, simply because the engine did 
not instantaneously respond to its partial closure of the valve 
by giving up that 1 per cent. of speed. 

We now come to describe the means to be adopted by 
Messrs. Smith and Jackscn for the prevention of this evil ; 
and, in the first’place, let it be understood that what is re- 
quired is not simply to prevent the oscillation, but to pre 
vent the oscillation without marring or interfering with the 
isochronalism of the machine. 

Fig. 2 is a vertical section of the apparatis for accom- 
plishing this purpose, which we shall name fhe moderator ; 
C is a cylinder elosed at the bottom and pearly filled with 
oil or other liquid; Ba piston fitting loosely in the eylinder, 
so that it may be moved slowly up and down through the 
oil, which passes between its periphery and the inside of the 
cylinder, or through a smal! hole in the pistem provided for 
the purpose: all that is required is that the piston shall move 
slowly, with little or no resistance—say from top te bottom 
in one minute by its own weight—and that it shall offer very 
considerable resistance to quick motion. The pisten is fixed 
to the rod, D, sliding loosely through the cover, ¥; to the 
upper end of the piston rod is attached one end of the spring 
helix, E, the other end of which is fixed to the brass socket, 
A, by means of the cap, H; this cap with the socket slides 
loosely over the piston rod and moves the same, only through 
the medium of the spring, E. 

The moderator is connected to the governor by means of 
the rod, J, in such a manner that, in rising and falling, it 
shall lift and depress the socket, A, to the extent of the range 
of the piston, B. The spring has twice the range of the 
piston, in order that the governor may move throughout its 
entire course by commpre Lng OF ing the spring, inde- 
pendently of the posttion"@f# 

We will now trace tlie 
different cases. fey ss 


First. Let a email 


igevernor in several 
Pm. eT 

of the load be sudden! removed, 
thereby causing a it increase in the of the engine, 
say, one per cent-; the governor begins to rise, but in 50 doing 
compresses to a small extent the spring, E, of the moderator, 
which gives to the balls a somewhat greater centripetal force, 
thereby ares ee further movement at that speed ; the 
engine meanwhile begins to show the result of the rise in the 
governor by @ decrease in ; this result would imme- 
diately be followed a of the to its former 
position if it were stil under the influenee ef the spring, E ; 
but the piston, B, which was also under theinfluence of the 
spring, has been agen rising, thus bringing the spring 
to its normal position, and leaving the governor free from its 
influence, which is now revolving at its normal speed. 

Should a greater incréase or deerease of speed occur, the 
governor will rise or fall to a greater extent, compressing or 
extending the spring proportionally, until the engine has 
time to regain its proper speed, and the piston to liberate the 
balls from the action of the spring. 

Secondly, if, say, all the load be instantly thrown off, and 
the engime ¢ommences running six or eight per cent. over 
speed, the balla then have sufficient surplus centrifugal force 
to entirely overcome the resistance of the spring, thereby 
suddenly and completely closing the valve 

‘The third and last‘ease is when alk-the Jend is thrown off 
or on very slowly,or, whats the same thing, when ‘the steam 
pressure is bly-raised or lowered; in this ‘ease the 

carryingwaith if the sprin 
ot the moderator; and thapabelignaet Chaaligbtcet 
variation in d during any ofthe process. 
The recess or eup in the ideas i for the 
purpose of receivi returning to the @yiitiflers any oil 
the piston rod may bring up. 

There arewmany Povernors advertised to keep the engine at 
an uniform speed, under all circumstances ; now, it is desirable 
to have some notion as to the meaning attached to this word 
uniform, as most inventors use words with an amount of 
liberty generally supposed to be allowed to poets only. 
It would be much more satisfactory to the public were the 
maximum amount of variation distinctly stated. In reference 
to the governor we have illustrated ; of course if the practical 
part was carried out with theoretical exactitude, there would 
be absolutely no variation for different states of load; in 
practice, Messrs. Smith and Jackson state that they should 
consider one of their governors imperfect]y constructed, and 
remove the same free of cost, did its variation amount to one 
per cent. between all the load beimg on the engine and all 
aff; indeed, if it were necessary, there would be ne great 
difheulty in constructing it so that the error should be within 
one-fifth per cent. in all positions. It will be seen by the 
above engravings that simplicity and durability are not 
sacrificed to obtain this result, and the governor is at least 
worthy the attention of a!] those interested in steam engines. 
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THE BOGNOR COMPETITION. ce ee Sen Se aang Se Pee Newel Oe ee oe nae ieee 
To rar Eprror or Exsotremnines ‘ fies plans, the abutting faces of te parts ee ANDREW Rosnina, “ Improvements tn the 
Stn,—As the author of the premiated design, allow me | made so that a cavity is fyrmed st each joint, and the Ee te oe 
briefly to answer the criticism of “ Ne Sutor ultra Crepidam.” | eavities are filled with sand, fireclay, or other suitable ULLiAM or 1LptNG, Preston, “ An me 


He says, “The premiated design shows only 24in. sheet 
piling with loose shingle to prevent the wall coming forward.” 
Although, in your sheet of sections, shingle is apparently 
shown in front of the sheet piling, it was not eo on my draw- 
ings—it ought to have been blue elay. 


Perhaps he was not aware of the existence of the blue | 


clay, but I happened to take the trouble (as most engineers 
do), before sain’ in my design, to ascertain the nature of 
the strata. In my description, sent to the Local Board, I 
wrote, “In front of thie is ® i rew of beech sheect- 
iles driven ipto dhe sider , ".. Other competitors also 
discovered the bineelays reg Figesd Winelusive, and also 
Figs. 24 and 25, where it is - 
If “ Ne Sutor ultva Crepidam 
stiff blue clay, he has stight/y misrepresented the fact ; if he 
was in ignorahee of} Mitzieewithout making 
himself acquainted with the facts, ith the rest of his letter 
I am not personally concerned. 
July 13, 1869. CANUTE Deryine THe Waves. 





RECENT PATENTS. 

Tue following specifications of completed 
dated within the year 1868; and that year s 
in ordering them, at the annexed prices, from the 
Patent Office, Chancery-lane. 

(No. 3231, 108.) Johwdityder, of Mamghbester, patents 
arrangements of kilns for burning “green bricks,” lime, &e. 
The object of the.plans proposed—which we could not de- 
scribe clearly without the aid of drawings—js to distribute 
the heat uniformly throughout the interior. 

(No. 3233, 2s. 6d.) George Tomlinson Bousfield, of 
Loughborough-park, patents, as the agent of Edwin, Sabi 
Renwick, of New York, methods of propelling vessels by 
screw-propellers projecting beyond the sides. The screw 
shafts are‘carried by chambers which project from the sidég 


ery are all 
ould be given 
Great Seal, 


3. 


of the ship, and which are arranged so as to partially comiy 


tain the engines by which the screws are driven. 
tainly do not admire these plans. 


(No. 3234, 6s, 8d.) Charles Denton Abel, of 20, Southamps’| 


ton-buildings, patents, as the agent of Baron Ludwig Almos 


e of the existence of the | 


We cer-}| nance Works, Southwark, patents the apparatus for dis- 





material, so as to make the joints air-tight. 
} _— the parts of the moulds together are also included in 
| the patent. 

| (No, 8800, 8d.) George Edmund Donisthorpe, of Leeds, 
patents packing a piston by placing round it a flexible 
annular bag, this bag being distended by being connected 
to a reservoir containing a fluid which is maintained under 
| @ slightly higher pressure than the working pressure of the 
| steam in the cylinder. In someenses. instead of a bag being 
| employed, the fluid just mentioned be led into a 


or grooves turned in the pert of The | 


eaten of similar plans to packing glands is also incl 
the patent. 

(No. 3305, 8d.) Martin Benson, of 14, Hinde-strect, 
Manchester-square, patents, as the agent of John Richards, 
of Cincinnati, U.S., the forms of shaft couplings of which 
we publish a description and engravings on page 39 of the 
present number. 

(No. 3315, 6d.) Robert Oxland, of Compton Gifford, 
| Plymouth, patents apparatus for reducing raw ores of tin to 
| fine powder, after ra have been partially pulverised by 
| stamps or by a crusher, and also for grinding burnt or 
calcined ores in such @ manner as to rub off the adhering 
oxide of iron and other impurities from the binoxide of tin, 
or “black tin” of the Cornish mines, without pulverising 
the latter more than can be possibly avoided. 

(No. 3316, 2s. 6d.) William Brown, of Smethwick, 
arrangements of rolling mills, which we could not 
briefly. 

(No, 3328, 1s.) Benjamin Dickinson, of Hopetown, Dar- 
| jeeling, India, patents arrangements for propelling vessels 
| by water jets. According'to these plans the water is expelled 
| through jets which pass through the bottom of the vessel, 
and which are inclined to the horizon, Guide plates are 
fixed to the bottom of the vessel to prevent the water thus 
discharged from being dispersed laterally. We are rather 
doubtful about the novelty of these plans. 

(No. 3335, 10d.) Josiah Vavasseur, of the London Ord- 


atents 
escribe 





| charging ordnance, of which we published engravings and a 
description on 13 of the present volume. 
| (No. 3339, 8d.) James Andrew Ramsay Main, of Glasgow, 


Lo Presti, of Pesth, “improvements in the construction } patents neat arrangements of roof or light sheds for agrical- 
of railways and in the rolling stock structures therefor.” | tural produce, these consisting of light roofs of corrugated 
This is a voluminous specification containing forty-four, | iron slung by chains which pass over pulleys carried by 
claims and illustrated by thirteen sheets of drawings, Wj suitable columns, so that the roofa can be rnised or lowered 


that it is impossible that we could give an abstract | 


it. We may remark, however, that the specification con- 
tains a good deal of interesting matter, although we doubt | 
that but very few of the Baron’s numerous schemes will | 


ever come into practical use. 
(No. 3235, 2s.) Thomas Carr, of Richmond-road, Mont- 
pelier, Bristol, patents methods of constructing disintegrating | 
machines, the arrangements which we illustrated on page | 
16 of our last number being included amongst others. 
(No. 8237, 10d.) Aristide Balthazard Bérard, of Avenue | 
Montaigne, Paris, patents apparatus and processes for convert- 
ing iron into steel, which it would be impossible to desgribe | 
briefly. | 
(No. 3240, 10d.) John Birch, of the Railway Steel and | 
Plant Company, Limited, Newton Heath, patentsanarrange- | 
ment for casting Bessemer steel ingots. According to this | 
plan the ingot moulds instead of being merely disposed in an | 
are of a circle around the casting pit as usual, are also placed | 
upon one or more turntables which intersect the sweep of | 
the rotating crane ¢arrying the pouring ladle. The arrange- 
ment is intended to lessen delay by facilitating the removal 
of the moulds when filled. 
fo. 8247, 10d.) - Julian Bernard, of Salisbury-street, 
nts machinery for preparing and dressmg ores, 
vuld not deseribe bricfly. 
10d.) William Reid, of Granton, patents 
or supplying food and water to cattle while 








which we 
(No. 3257 


arrangements f 


they being transported in railway trucks. The abject of 
these plans is a praiseworthy one, but we doubt the practi- 
eability of the plans themselves. 

(No. 3278, 2s. 2d.) William Mort, of Fenchuregh-street, 


patents, as a communigation from Thomas Sutcliffe Mort, and 
Eugene Dominique Nicolle, of Syduey,. arrangements of 
refrigerating and ice-muaking apparatus, which it would be 
impossible for us to degeribe briefly. 

(No 3279, 4d.) Frederick Kansome, of Quegm-street- 
place, patents the methods of hardening and preserving stone 
of which we give a dgseription on page 43 of the present 
number. 

(No. 3283, 1s.) Geminiano Zanni, of Ironmonger-lane, 
patents arangements of electro-magnetic telegraph printing 
instruments, which it would require drawings to deseribe. 

(No. i, Englebert Théophiley Van Hecke, of 
Courbevoie, near Parig, patents divi the smokebox of a 
locomotive engine by.@ screeh so that the Hot gases 
after leaving the tubeg are dive downwards, have to 
pass below the lower edge of the sereen before ri to the 
chimney. This is a yery old plan. 

(No. 3292, Is. 4d.) Thomas Mordue, of Newcastle-upon- 
Ps This boiler, consists 


id.) 












Tyne, pate a forme@t marine boiler. 
ot a main cylindrical pertion containing the usual ¢Qbes, and 
also of one or more.¢ylindrical or other shaped_ portions 


containing the furnageer furnaces; these latter being. con- | 
nected to the tubes by @ combustion chamber. The ions 
containing the furnaces are also connected to the maim portion | 
of the boiler, and to the water spaces surrounding the com- 
bustion chamber, by suitable water tubes. 

(No. 8296, 1s.) Matthew Augustus Soul, of 14, Finsbury- | 
place, patents,-as the agent of John Gregory, of Lisbon, 
forma of railway chairs, slee and fastenings, which ut 
would be imposible fer ps to Y briefly. 

(No. $208, 1s, 4d.) Anthony . Wilson, fof Barrow-in- 





| 1944. 


ser | 145, Perevnten Wor teeuuts, New York, “Changing a breech- 

loading shot gun inw @ breeeh-ivading rifle,” > 
1946. AGBEANDEA GLARK, &, Changery-lane, * Improvements 
applicable io thaw permanent way and rolling stock of railways.” 
rigid 


as may be desirable. 
a Pl as hl ry , v 
THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months 

775, JAwes Baeckwock PALMER, Palace Works, Old Ford-road, 
Bow, ‘ Improvements in the manufacture of matches and fusees, 
and of surfaces to be used for igniting matches and fusees.” 

1680. Joseru Kinc, The Walk, Norwich, “An improved cinder 

ifter.” 

1861. JAMES Kirk, SAMUEL SHELMERDINE, and Ceruas Froa- 
GATT, Stockport, “ Improvements in the machinery used for 
felting or planking the bodies of bats or bonnets.” 

1874. Henry Cocksy and Francis Caaistorurn Cockky, Frome 
Selwood, “ Improvements in steam boilers, and in the setting 
thereof.” 

1906. THOMAS NUTTAMand RicuarD NvTTasL, Walmeley, near 
Bury, “Certain improvements in weaying counterpancs, quilts, 
and other similar falsrics.” 

1915. WILLIAM SPENCE, 8, Quality-court, “Improvements in the 
method of extracting the juices of beetroot, applicable to the 
manufacture of sugar and t distilling purposes, and in appa- 
ratus for the purpose,” 

1920, ALEXANDER MELVILI® OLARK, Chancery-lane, “ Im- 


ns 
3, 


provements in electric telegraph apparatus.” 
1924 


WILLIAM WALTER NEAME®, Birchington, “ Improvements in 
neing, and in tools or apparatus for the manufacture thereo!.” 








Rosert Nokes WILLiams, 84, Hackney-road, “ Improve- 
ments in the manufacture of reflectors for artificial light.” 

1926. SeTH Joy, Manchester; Improvements in apparatus for 
removing the dust from rag machines and other machines of a 
similar deseription.” 

1928. JosePH Brooke and JAMES Hirst, Huddersfield, * Improve- 
ments in certain fabrics teéhnically known as ‘ packdings.’” 

1931. ALFRED HENRY StrLemd Denny Lang, Cork,“ lmprove- | 
ments in the Manafacture of gas.” 

1932, W5LIdam Braces, 6, Robert-street, King’s-road, Chelsea, 
« Improvements in veloci ys 

1933. Wiii1am PaLiisen, Ataay and Navy Club, Pall Mali,“ 1m- 
provements in key fastenings for railway chairs.” 

1934. WriitAm FrepericK Wiiiams, Broad-street, Golden- 
square, “ Improvements inboxes for holding jewellery and fur 
other similar purposes,” 

1935. JAMes Heys, Jonn Becxwortu, and George BARNes, 
Haslingden, “Certain imspgovements applicable to carding 
engines.” 

1936. Herwricn Cano, Mammheim, Grand Duchy of Baden, 
CHARLES Gragee, and CHARLEs LieBERMANN, Berlin, “Iim- 
proyements in preparing colouring matters. 

1937.. Joun Lame, Kiddermitieter, ~ lmprovement 
fraanes for carpet looms.” % 

1938, AUGUSTUS BRYANT Cligips, 16, Mark-lane, “ Improvernents 
in catamenial sacks or utetine supports.” 

1939.¢ OHARLES CocuRaN®, Bilowes, Upper Gornal, “ Improve- 
mentg inthe preparation of iron ores for smelting.” 

140, Witiiam Mappexs, Manchester, “Improvements in or 
applicable to embroidering machines.” 

IML. FRANgOIs CHARLES EBCOULTRE, Geneva, “An improved 
method of changing the of musical boxes.” 

1942. JAMES DONALD, Jo , “Improvements in apparatus 
for finishing woven fabri 
iM3. Jon~ Lomax, Hulme 
for arresting and depositi 

air discharged from millstones during the process of grinding. 

Jous Lomax, Hulme, “Improvements in apparatus for | 

preventing the deleterious effects of ‘back lash’ in driving | 

millstones.” 
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bobbin 


improved means or apparatus 
‘stive’ or flour contained in the | 
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| 1820, 








ANSTON h. » [mprovementa 
in sy nn directors for fire engines, garden engines, aud howe, 


and forre 
196). Wittam Seas, 
locomotive eg 
1961, Beige Berke nanny y 
benches 


or , deska, 
1962. ap Taomas Uvenns, 123, Chancery-lane, “ Improve 
ments in the of sugar and in apparatus employed 


» “An improvement in 


¥ “Improved standards 


1963, WrettdmM Barteam, Sheffield, “ Improvements in ap- 


1966, phere be ise teak teuow Fold, near Man- 


chester, “A combined apparatus for damping and cleaning 
slates, slate pencils, and wiping pens.” 

1968, Rioninp. Baows, Glasgow, “Improvements in the manu- 
factare of fron and in apparatus therefor.” 

1974. Woittam Hewky Baitey, Albion Works, Salford, “Im 
provements in cutting avd sikcing machinery, and in adjustable 
feed apparatus therefor.” 

1976. JAmwes ROsINsON, Martin’s-lane, “ Improvements in means 
or apparatus for preserving animal anc vegetable substances.” 
1978 WittiaAw Epwarp Gepqs, 11, Wellington - etrect. Strand, 

“An improved safety brake for railway vehicles.” - 

1982, THEODORE ATWATER, Paris, “ An improved band for ladies’ 
wear,” 

1984, JAMS DALZTEL DOUGALL, St, Jamer’s-street, Westminster, 
and WILLIAM BARTRAM, Sheffleld “A new or improved appa- 
ratus for Sieg es i ee 

1986, ANpDaew BarcLay, Kilmarnock, * Improvements in motive 
power engines.” 

1988, ALyReD Vescxnt Newton, 66, Chancery-lané, “As im- 

proved manufacture of nail or spike,and machinery for making 
the same, which machinery is applica Ble to the forming of bolts 
and epikes of the ordinary constfuction, and other articles 
having screw threads, and also te the straightening of shafts, 
rods, and pipes,” ; 

1990, HENRY LARKIN, 6, Torriatio-gottages, Leighton-road, and 
WiLLiAM Warts, 30, Thutlow-+t0ad, Hampstead, “ Improve- 
ments in the production of sodium and potassium.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 

1970, WiattaAmM Eowarp Gener, 11, Wellington-street, Strand, 
“ The incorporation of extract of meat with all kinds of sweet. 
meats or comfits, with a ba or any sweet or gluccse matter, 
with quinine wine, and el) kinds of wines prepared with quin 
qaina.” 

1995. Epwarp Scort, Manchester, “ Improvements in weighting 
motions esed in machinery for preparing, spinning, twisting, 
and doubling fibrous materials, and for other similar purposes,” 

1996. Sam Smireason, Heckmondwike, and Geonee Senior and 
Jounx Inman, Brighouse, “ Improvements n valves or valyo 
taps for regulating the discharge or flow of water or other finids 
or gases,” 

2024. Witttam Rosset Laxkg, 6, § 

provements in water meters,” 


Patents on which the op Duty of £50 has 
been Paid. 
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1782, Henry Groner Farmoevan, St. Lake's, “An improved 
process for forming and combining small coal or coal dust into 
lamps, bloeka, or otherwise, to be employed for the purposes of 
facl.”—Dated 5th July, 1966. 

1789. JOHN AIKEN SaLMon, Liverpool, “Certain inmpprovements 
in furnaces,” —Dated 6th July. 1866. 

1796, ALEXANDER CLARK, Rathbone-place, “Improvements in 
blinds and shatters for screening and closing windows and other 

openings.”— Dated 7th . 1866, 

1815, Gonos Wituam Hawkatey, MAtTraxrw Win, and 
Joseru AsTEecey, Sheffield,“ A new and improved arrangement 
of furnace to be applied to steam boilers, which is also ap- 
plicable for other purposes,”— Dated Ith July, 1866, 

CHARLES EpwAsp AvsTix, 7, Broad Sanctuary, West- 
minster, “Improvements in apparstas applicable to sewers and 
drains for separating the fluid and solid parts of sewage.”— 
Dated 11th July, 1866.” 

1809, JouN SpreckLey CUTHBERT, Lindsey-row, Chelsea, “Im- 
provements in potaters’ easels.”—-Dated 10th July, 1566, 

1814. WiLttAM WADKEE, 23, Norfotk-street, Strand, “ loyprovo- 
ments in and apparatus for dressing or preparing for spinning 
hemp, flax, jute, maniila hemp, and other fibrous materials, and 
for the conversion of ropes and other cordage and textile fabrics 
into oakum, tow, and peper staff, dressing and cleaning ‘ waste’ 
pas veal, hair, and other like ‘waste’ fbres..”—Dated Lith 
July, 1866. 

1816, (Grones HASELTrNE, 8, § 
ments 4m screw bolts, and in the a 
factoring the same,”~—-Dated 11th July, 1968, 

2184. EpwAny Gueen, Wakefield, “ Improvements in 
or apparatus for driving serapers employed in cleansing 

appara 


+h r loltat 








p nga, “ Improve- 
tus employed in manu- 


flues 
and tubes of boilers and tas.” — Dated foth 
August, 1466, 

1845. Prrex Evia, 9, Orange-court, Liverpool, “An ved 
Hit, hoist, or mechanical elevator, adapted for hotels, wae: Om, 
railway stations, and other places, and intended to facilitate 
and render easy the ascent of persons and goods.”—Dated J3uh 
duly, 1566, 


Patents on which the Stamp Duty of £100 has 


2007, Tuomas TitLt, Hampton House, Great Warley, “ a. 
ce in or ployed for the of 
markers at rifle butts, amd in the means employed in indicating 
the score and position of the shot, and wiping out phot 
neerk,”—~Dated 12th 1862. op 





| 1975. Joxeeu Ropes, Morley, hédt Leeds, “Improvements in 
reg machines,”— Dated 9th Saly, 1862. Ph ee Aes 
2077. "‘Twowas Mevaren; ‘te in steam 
engine governors abd for 4+ Dated 
pend Judy, 1862, Heap Tees ty dais 
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LOCOMOTIVE FOR MOUNTAIN RAILWAYS. 


DESIGNED BY MR. CHARLES DE BERGUE, ENGINEER, MANCHESTER. 











We give, above, illustrations of an arrangement of loco- 
motive for working steep inclines, which has been designed 
by Mr. Charles de Bergue of the firm of Me sers C. de Bergue 
and Co., of Manchester. Mr. De Bergue’s plan will require 
little explanation, as it is clearly shown by the figures. The 
engine it will be noticed has a pair of inside cylinders, the 
pistons of which are respectively co uple od to arms fixed on a 
pair of rocking shafts which extend across the engine, as 
shown in Fig. 2. At their outer ends these rocking shafts 
carry other arms, which are coupled by rods to the crank of 
the trailing wheels of the engine, these and the leading 
wheels being coupled in the usual way. 

To the locomotive is attached a carriage also carried on two 
pairs of coupled wheels, and provided, at the end next the 
engine, with a pair of rocking shafts, as shown in Figs. 1, 

4. Each of these rocking shaftshas two arms fixed on it, 
one of these being at the outer end, and being coupled to the 
crank of the nearest carrying wheel, while the other is con- 
nected by a rod to the arm of the corresponding rocking 
shaft on the engine. The arrangement of the connecting 
bars is shown by Figs. 1,2, and 4, from which it will be seen 
that one is mange above the other, both being on the centre 
line of the en, Mr. De Bergue proposes to couple in this 
way any desired number of carriages, thus rendering th« 
whole weight of the train available for adhesion. The 
arrangement is ingenious, but we fear, however, that the 
numerous joints would give some trouble, and there would, 
moreover, in & train of this kind be consi a erable difficulty in 

maintaining that uniformity in the size of the wheels through- 
out on which the successful working of the plan would in a 
great measure = 


PLUMB’S RATCHET BRACE 

Tus useful tool of which we annex illustrations, is one which 
has been designed to fulfil not only the purposes of an ordinary 
ratchet brace, but also to serve for screwing, tapping, cutting 
off pipes, &c. Referring to Figs. 1, 2, and 3, it will be seer 
that it consists of a handle or lever, A, fitted with a doubk 
paw! and spring. which act on the differential ratchet secured 
to the centre cylindrical piece, B, which passes through the 
eye of the lever, A. The face of the centre piece, B, is made 
with a receptacle wherein the screw-cutting or other dies 
are placed, such dies being secured in position by means of 
the sliding cover plate, € and the sect screws, D and E. 
These set screws are also used for setting up the dies, as 
in the case of screw-cutting or the cutters for cutting off a 
tube or bar. 
with taper plug nut (and key) F, with a feed screw which 
is used in aod * drilling. When the tool is used for cutting 4 
or screw cutting, the plug nut, F, with feed screw is removed, 

and the bar or pipe upon which a serew is required to be cut 
(or cut off as the case may be) passes through the centre. 

In screw cutting, the pawis which are attached to the 
handle or lever are thrown in for either right or left 
motion by means of a cam on stud, G, the stud being 
turned by a small lever, H. The cutters are shown in Fig. 4, 
the screw-cutting dies in Fig 6, and the drill and tap-holders 
in Figs. 5 and7. The brace, we may add, is being _— by 
Messrs. R. Richards and Co., of Upper Ground-strée 


PLUMB’S 


The cylindrical centre piece, B, is also fitted | 


| Institution oF Navat Arcutrects.—The council of this 
Institution, the importance of which is now so far 

by the Government as to coi an annual t from 
the public funds, are desirous of recei informa- 
tion on the follo heads in time for 
meeting : 

| 3. The application of steel in lieu of iron to 


RATCHET 


CONSTRUCTED BY MESSRS. R. RICHARDS AND CO., 


wing 
1. Composite shipbuilding; 2. eae Set el to the Secretary at No. 9, 
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BRACE. 
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4. Iron and steel masts and yards. Practical men in posses- 
sion of new facts or interesting results relating to any of 
the foregoing subjects, are invited to embody them in papers 
to be read before the Institution, or to forward any results 


next annual | (commercial or otherwise) which may have come to their 


Adelphi-terrace, 
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W =: illustrate, on page 56, a perspective view of a pair of 
sheer legs and hoisting apparatus recently erected at Hobb’s 
Point, Pembroke Dockyard, by Messrs. James Taylor and 
Co., of Birkenhead, the firm that has supplied, under Ad- 
miralty contract, many steam traction engine and steam cranes 
to Her Majesty’s Dockyards. The sheers stand at the edge 
of a quay, beyond which they have an extreme overhang 
when full loaded, and at their maximum extension, of 46 ft., 
and have a total height of 112 ft., lifting 75 tons. 

Fig. 1, abové, is a side elevation, Fig. 2 an end view, 
and Fig. 3 a plan, showing the arrangement of the sheers, 
and their connexion with the engines for hauling on the 
back guys. The legs aremade of boiler plate, and are 3 ft. 
in diameter in the centre, decreasing to 1 ft. 6 in. at the ends. 
They are secured at the foot to cast-iron bed plates, to which 
they are hinged. Figs. 4 and 6 ere enlarg 
connexion at the top, which, it will be seen, consists of a box 
girder, into which the u ends of the legs are fitted, and 
to which they are pedir. weno ht-iron brackets. A shaft 
extends from end to end of this girder, upon which are hung in 


THE SHOW OF THE ROYAL AGRICULTURAL 
SOCLETY AT MANCHESTER. 


Iris scarcely possible to over-estimate the good which 
has resulted, during the past twenty years or so, from the 
operations of the Royal Agricultural Society of England. 
By its well-organised provincial shows, by its system of 
competitive trials, and by the special investigations and re- 


| ports of its committees, it has contribmted in the highest 


| the 


section of the | 


the centre the hoisting blocks, and also at the sides the end | 
eyes of the back guys; at the ends of the shafts are loops to | 


receive light steadying chains, as shown in the engraving, 
e 56. 


The hauling engines have cylinders 9 in. in diameter and | 


12 in. stro . i . 10in., j ; 
in. stroke, the diameter of the drum being 2 ft. 10in., and | qnginests tat 0s coud a commercial advantage upon 


the ratio of gearing 196 to 1. The moving block of the 
purchase to each leg is attached to the guys, as shown, and 
which are formed of links of round iron. 

In addition to the engine and gearing for elevating and 
lowering the sheers, a separate pair of engines driving _ 
stans are placed near the hauling engines, for leading the 
tackle to the large blocks at the Sead of the sheer; these 
capstans may be worked ther or separately, according to 
the load being lifted, the lead of the tackle being through 
snatch blocks fastened at the foot of the sheers by means of 
eyes let in the foundations for that purpose. 





_ Tue Power ov tae Waves.—To estimate the force of the 
tides, all that is n is the consideration that the 
attraction of the sun and moon (principally of the latter) 
acting in opposition to terrestrial gravitation, elevates the 


surface of a large portion of the ocean, nearly twice in | 


twenty-four hours, to the mean height of about 2ft. The 


extent of surface thus raised may be set down at 100,000,000 | 


square miles, or one half of the surface of the earth, taking 
this at 200,000,000 of square miles, of which the ocean 
oceupies about heve-tontien, or 150,000,000. Every square 
mile of water 2ft. thick contains nearly 60,000, 


workmanship, and thus whereas 


i 


| 
| 


degree to the dispersion of old-fashioned prejudices, and to 
i of agricultural operations on a sound 
scientific basis. Of the power and influence of the Society, 
the fact that it can bring together, for a temporary meet~- 
ing lasting but a few days, very nearly four hundred exhi- 
bitors in what we may term the engineering department 
alone, is ample evidence; while, if necessary, further proof 
may be found in the eagerness with which its awards of 
prizes are watched and the prizes themselves sought after 
by competing firms. And here, with all due respect for 
the labours of the judges appointed by the Society, 
we must express a doubt whether the prizes awarded 
by them will long continue to be estimated at their 
present value. Even now the award of the first prize 
for-any machine or implement is considered by agricultural 


its possessor than as a certificate that his implement is really 
the best entered for competition, and is therefore worthy of 
imitation ; and there are strong reasons why this should be 
the case. In the early days of competitive trials, when the 
number of entries for each competition were comparatively 
few, and when the workmanship and design of the various 
implements were far from being what they now are, there 
were generally more or less ly marked differences in 
the results obtained, which rendered the duties of the judges 
very light compared with those now imposed upon them. 
Year by year the makers of agricultural machinery have 
increased both in numbers and experience, and in propor- 
tion as the requirements of any given implement have 
become generally known, so have the designs of the different 
manufacturers become moré ands more assimilated, until it 
has in many instances become difficult to distinguish between 
them. The ever-increasing use of machine tools, also, has 
done much to produce an uniformity in the quality of the 

formerly there were broad 
differences between the i of 


firms, 
eubie | there are now in many cases only minute variations of 


feet, or 3,840,000,000 pounds of water, and this, multiplied | detail, the comparative value of which it is almost—if not 


by 100,000,000, the number of square miles affected by the 
tide, gives the enormous number of 768,000,000,000,000,000 
foot-pounds exerted every 124 hours, or 750 minutes, which 
gives, per minute, a power of 100,000,000,000,000,000 foot- 
pounds. Dividing this by 33,000, to reduce it to horse 
power, we obtain nearly 3,000,000,000,000 horse power as the 


| 
' 
} 


total power of the tide wave over the whole surface of the | 
: ae * | which the judges carried out their duties, but we 


carth— American Journal of Mining. 


quite—impossible for the judges to determine within the 
necessarily brief space of time available for the trials. 

At the present meeting the chief prizes offered were those 
for reaping and mowing machines, and the difficulties to 
which we have just alluded were experienced 
gree. 2 join canted ook Sake Guan Sol os 





lll 


SHEERS AT PEMBROKE DOCKYARD. 


CONSTRUCTED BY MESSRS. JAMES TAYLOR AND CO., ENGINEERS, BIRKENHEAD. 


hesitate to say that, where there are 
preg, By ron excellence, the mowing 
acre 


which implement is absolutely the best. 
reason, and also because it is practically 


of the work performed by the best 
not intend to enter upon any detailed 
of the mowers and reapers at Manchester; but we 


the 








tion of which novelties have been introduced. 

Regarded as a whole, the Manchester show has 
eminently successful one, although it bas not been 
by the introduction of any new invention likely to 
t modification in existing 
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so many machines 
or reaping of a half- 
does not afford sufficient data from which to decide 
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place refer to those implements in the 


practice. 
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of entries 7724, against 327 and 6369 respectively at 
Leicester last year, while there are 10,500 fi con of im- 
plement sheds, and the lines of machinery im motion extend 
for 2500 ft, or nearly half a mile. The secpmmodation for 
the live stock, also, is on an equally grand scale, and we are 


glad to add that the attendance atdheshow has been quite | 


commensuraté With its ex'ent. To this latter result the 
visits of the Prince and Princess of Wales on Tue-day and 
Wednesday Jast no doubt to a great extent contributed. 
More impartant, however, to the majority of our readers 
than the position of the show or its arrangements are its 
contenta, agd these we will now proceed to consider, pre- 
mising that, from the vast number of exhibits, it will be 
necessary to confine eurselves as much as possible to the 
con-ideration of novelties either of general design’or con- 


structive detail. 
Steam Contivative Macnivery ayp Traction Enotyzs. 


Foremost in importance amongst the exhibits are those 
connected with steam cultivation, and in these, as usual, 
Mesers. John Fowler atid Co., of Leeds, take the lead. Year 
by year Messrs. Fowler. have gone on ingreasing the power 
of their eultivating machinery, and at the present show they 
exhibit, amongst other things, a magnificent steam plough- 
ing engine, rated at 30 nominal horse power, but capable of 
developing an indicated, power of 150 horses. This engine 
is one of a pair constructed for R. Campbell, Esq., of Buscott 
Park, Berkshire (the purchaser of the pair of 20 horse en- 
gines exhibited by Mesams. Fowler, at Leicester, last year), 
and it ig intended to employ it for cultivating to a depth of 
as muchas Sit. Gin. The engine, which weighs, we should 
think, shout 26 tons, has @ pair of 1) in. cylinders with 14 in. 
stroke, and of the design and workmanship of the whole it 
would be impossible to speak toohighly. As in the 20-horse 
engines made by the same firm, the various shafts, brackets, 
cnidintenen made of steel, and, indeed, this material or 
wrought iron is substituted for cast iron in all the details 

to shocks or strains. The gearing is very simply 
arranged, and ali bearings are of ample size and are easily 
accessible. It is a fact well worth recording, as showing the 
productive capacity of the Steam l’lough Works, that the 
engine of which we have been speaking was turned out of the 
shops within seven weeks of the ume the drawings were com- 
menced, the actual time the engine was in course cf construc- 
tion being six weeks only. Besides the 30-horse engine, Messrs. 
Fowler exhibit examples of 20-horse, i4-horse, 1Z-horse, and 
10-horse engines of their ordinary patterns, all these being of 
uniformly excellent design and workmanship. The great point 
which Messrs. Fowler keep in view, in proportioning the de- 
tails of their engines, is to make each part suiliciently strong to 
withstand any strain which can be thrown upon it by the 
admission of full steam to the cylinders, and this principle, 
being properly carried out, there is little fear of breakage. 
In addition to the engines, cultivators, ploughs, &c., at their 
stand, Messrs. Fowler also exhibited sets of steam cultiv ating 
apparatus in action in a field adjoining the show. here we 
witnessed the operations of a pair of 2U-horse engines similar 
to those exhibited at Leicester, these engines working a eulti- 
vator 12 ft. wide. They also drive with ease a 5 tine subsoil- 
ing cultivator penetrating to a depth of 2 ft. Oin., or they 
work an implement turning over a 6 im. furrow on the top, 
and loosening the ground to an additional depth of 10 or 
12 in.; or drive ploughs, turning over 15 in. furrows, these 
operations being all pertormed at a speed for the implements 
ot about 4 miles per hour. Messrs. Fowler also showed in 
operation one of their double drum engines working in con- 
nexion with an anchor on the opposite side of the field, but 
which could also be worked with another engine on the 
double engine system. When used in this latter manner 
this set of tackle can work two implements at once, these im- 


plements either crossing at the middle of the field or turning | 


there. This system was first exhibited at the Bury St. Ed- 
munds show a coupe of years ago, but Messrs. bowler do 
not recommend it on aceount of its complication. 

Messrs. Fowler are abandoning the balanced cultivators 
formerly used by them, and are substituting for them imple- 
ments which are turned at the headlands by the pull of the 
engises. Much pstience and ingenuity has been brought to 
bear upoo the turning gear of these implements, and we are 
giad to say with great success. The cultivators now constructed 


on this plan are carried on three wheels, there being a pair | 
This guide } 


near the hind end and one guide wheel in front. 
wheel is not only capable of being turned or “ locked” in 
either direction by means of a hand wheel under the com 
mend of the man riding cn the implement, but it is also 
turned by the pull upon the rope when the course of the im- 
lement has to be reversed on its arrival at the headland. 
this is effected in the following manner :— Working on a 
stud or pin near the centre of the im plement 16 a strong 
horizontal lever, to the end of which the two ropes—which 
beeome alternately the hauling and tail ropes—are attached. 
From the end of this lever chains are also led around the 
ring in which the axle of! the steering wheel is mounted, and 
to an arrangement for lifting the tines of the cultivator clear 
of the ground. On either side of the implement, also, is a 
jointed arm, the forked end of which carries a guide pulley 
which serves to support the tail rope. as we snail explain 
pomnty. The action of this arrangement is as follows :— 


n reaching a headjand the steersman directs the implement 
! 


inte a@ slightly oblique position, the leading end being in- | 
clined towards the side at which the tail rope is situated. | 


This being done, the jointed arm on that side which has 
hitherto been maintained by the drag of the tail rope ina 
vertical position, falls down into a horizontal one. and the 
tail rope is thus thrown out some distance on one side of the 
implement. On the engine on the other side of the field 
being set in motion, and the strain thus applied to what has 
bitherto been the tail rope, the first effect is to pull over the 
horizontal lever, to the end of which the rope is coupled, and 
thua, through the intervention of the chains already men- 
tioned, lock over the guide wheel and raise the tines clear of 
the ground. As the pull continues the lever reaches the 





extremity of its lateral range, and the implement is then 

hauled round aad on its return goumey without 

interruption, the tines being dropped into the ground again 

by simply moving a lever, as soon as the turn has been com- 
| pleted In the meantime what was formerly the hauling. 
| but is now the tail rope. bas been caught by the guide pulley 
| on the corresponding side of the implement, and as the latter 
jis brought straight, the drag @pom this rope causes the 
| jointed arm, by which the guile pulley is carried, to rise into 
a vertical position, thus supporting the tai] rope well abave 

the ground. The whole operation of turming is performed 
| im far less time than it will take to read this description of 

the process, and it is impossible to wateb it without admiring 
the ingenuity and simplicity of the arrangements by which 
it is effected. 

Messrs. Fowler are now able to perform by steam, not 
only the cultivating and ploughing, but also the processes of 
clod-crushing, drilling, harrowing, &c., and the gearing of all 
their larger engines is provided with two speeds, so that 
the light draught implements ean be run at a quicker rate, 
and advantage thus taken of the full power of the engines. 

The last of Messrs. Fowler's exhibits which we shall notice 
here is a “ portable house”—a kind of caravan, containing 
sleeping berths for six men, cooking apparatus, lockers for 
tools and spare gear, &c. To letters-out of steam cultivating ap- 

ratus, or proprietors of large farms, a portable house ot this 

itkl will be of great service, as, by enabling the men fo stay 
by the tackle, it will effect a saving of the time which would 
otherwise be lost by them in going to and from their work. 

Mesers. J. and F. Howard, of Bedford, are also large 
exhibitors of steam-cultivating apparatus, their exhibits in- 
eluding an engine arranged in the manner which we de- 
scribed fully on the oceasion of the last Smithfield show (wide 
page 512 of our sixth volume). Like Messrs. Fowler, 
Messrs. Howard also show their tackle in action in a field 
adjoining the show. 

Mr. William Fisken, of Stamfordham, Newcastle-upon- 
Tyne, is the exhibitor of a system of steam-cultivating ap- 
paratus, which is well worthy of notice, if only for its in- 

nuity. Mr. Fisken has applied a modification of Mr. 





rasbottom’s “ flying rope” to steam cultivating purposes, 
and his arrangements have certainly been well considered. | 
In place of traversing his engines along the headland, as in | 
the double engine system, or leading the wire rope round 
the field from am engine in a fixed position, as in the round- 
about system, Mr. bisken employs a couple of windlasses, | 
whieh are traversed along the opposite headlands, and drives 
these windlasses by means of a “ flying rope” driven by the | 
engine, which is placed in any convenient position. Mr. 
Fisken employs a Manilla rope, and the gearing of the wind- | 
lasses is proportioned, so that the speed of the rope is about | 
thirteen times the mean speed of the implement. With | 
this latter moving at the rate of 3 miles per hour, therefore, | 
the rope would travel at a speed of 3432 it. per minute, and | 
each ¥.61b. of * pull” exerted upon it would represent the | 
development of an effective horse power by the engine. 





The 
| rope is driven by passing it round the grooved fly-wheel of 
pow engine, and the windlasses are fitted with gear which 
renders them self-moving. It is claimed for this system that 
the engine can be placed on hard ground wherever coal and 
water can be most conveniently supplied to it, that the power | 
ean be transported long distances, that there is but slight | 
strain on the anchorages of the pulleys round which the 
flying rope passes, and that the rope itself is of comparatively 
lo a certain extent these claims are allowable, 


but we nevertheless believe that few who have had experience | 
in the use of high speed ropes for working cranes would re- | 


commend their employment in the field. Where the work | 

to be done is comparatively light, Mr. Fisken’s system would | 

perhaps give good results, but we foresee many difficulties | 
| which we beheve it would be certainly difficult—and probably | 
unpossible—te overcome in applying it to heavy work. In 
iby case there is undoubtedly a great deal of power absorbed | 
| in driving at a high speed a long rope arranged in the manner | 
| proposed by Mr. Fisken, as a dynametricai trial would soon | 
Mr. Fisken’s system is being introduced by the | 


| 
| 
| 
smali cost. 
| 


show. 
Britannia Steam Cultivator Company, 
At the stand of Messrs. Kinsey, Norton, and Hill, of | 
Nottingham, we noticed an implement designed by Mr. | 
Thomas Beards, of Stowe Park, and which has been named 
an “ universal suspension steam plough.” This implement, | 
which is intended to be worked by an +-horse engine, con- | 
sists of an iron frame carried on four wheeis, and baving | 
hinged to it at each end the frames or bars to which the | 
ploughs are fixed. From the outer ends of each of these 
trames a wire lifting rope passes over a pulley at the top of the | 
main carriage, and back again to that end of the latter to} 
which its respective plough frame belongs. The hauling } 
rope is coupled to the implement by a branched chain, one 
branch of this chain being attached to the drawhook of the | 
main carriage, and the other and shorter branch to the end 
of the wire hiting repe already mentioned. When the haul- 
ing rope is tightened, the strain first comes upon the lifting 
rope, and thus raises one set of ploughs clear of the ground, 
| leaving the others down to do their work. 
| 





Mr. R. W. Thompson exhibits, for the first time at an 
agricultural show, one of his road steamers with india-rubber 
tyres. hig engine attracted considerable attention from the 

| ease with which it was managed, and the smoothness with 
which it run. We deseribed Mr. Thompson's engine on 
| page 579 of our fourth v@lume, and we need only add, there- 
tore, that Mr. Thompson is now protecting the tyres of his 
engines by “shoes” or plates of steel bent over at each end 
so as, to a certain extent, elip the sides of the tyre and con- 
nected by links. The plates, which are about 3) m. wide 
and 1) in. apart, thus form a kind of chain armour around 
each wheel. 

Messrs. Aveling and Porter show a 10-horse traction engine 
of their ordinary and well-known pattern, and Messrs. Clayton 
and Shuttleworth, and Messrs. Robey, of Lincoln, are also 
exhibitors of traction engines, the former firm showing a ten- 
horse double cylinder engine of the same class as that ex- 


} 
i 


Leeds. iy 





hibited by them at the last Smithfield show, and of which we 
gave some particulars at the time (vide page 512 of oursixth 





vol It is scarcely necessary to say that the workman- 
shi this engine is excellent throughout. Of Messrs. 
Robey's engine we have prepared engravings, which the 
demands upon our space compel us to defer publishing until 
next week, and we shall therefore also postpone giving our 
description. Messrs. Garrett and Sons, of Leiston, exhibit a 
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Staten ei te treee being 
} Aveling and r, of Rowhester, 

other being a roller constructed by Messrs. Manning, 
Wardle, and Co., of Leeds, ing to the plans of Messrs. 
E. Gellerat and Co., of Paris. It would, we think, be im- 
possible to imagine a stronger contrast than is displayed by 
these two implements. Messrs. Aveling and Porter's roller, 
to which asilver medal has been awarded, hy “ys as we have 
said, 15 tons empty, or probably a little over 16 tons in work- 
ing order, and is carried on four broad wheels or rollers, two 
of these—the drivers—being placed near the front end, and 
the other two being arranged close together id the tire- 
box, so that they cover the space left between the leading 
rollers, and, in fact, elightly lap the tracks of the latter. The 
leading rollers are 6ft., and the hind rollers 4ft. 9in. in 
diameter, and the total width roiled is 6ft. The driver 
stands on one side of the engine, and the steersman on the 
other, and the whole of the gearing is very simply arranged, 
and is fully open to inspection. To enable the roller to ad- 
just itself to eurved or uneven roads, moreover, the 
turntable to which the axis of the hind rollers is fixed is 
so arranged that the engine can, as it were, rock upon it to 
a certain extent, and one of the leading rollers can thus 
drop freely down to a lower level than that on the other side 
without disturbing the bearing of the hind rollers in any 
way. This is an important point, as all who will give a few 
minutes’ consi ion to the miatter will pininiy see. Every 
care has, moreover, been taken by Mesars. A\ ver to keep 
the centre of gravity of the whole as low as possible, and at 
the same time to secure that thorough soli:i'y of construction 
so essential in a machine of this kind. 

Messrs. Manning, Wardle, and Co.'s roller. on the other 
hand, is, as we have said, constructed on the Freneh model, 
and all we can find to commend in it is the workmanship, 
which is undoubtedly excellent in every respect. It is one 
ton lighter than Messrs. Aveling’s, is made to rol] a width of 
4ft. 6in., and is carried upon two rollers but 4ft. in dia- 
meter. Inasmuch as each of these rollers is 4 ft. 6in. long, 
the pressure per unit of surface is less than with Messrs. 
Aveling’s, although the width rolled in proportion to the 
total weight is also less, and this and the small diameter of 
the rollers appear to us to be decided defects. The engine 
also is very top-heavy, the centre of gravity being probably 
quite half as high again as in Messrs. Aveling’s roller, 


Ln this clase the 
a 15-ton roller y 


| while the width of base is but three-fourths as great, and 
| this width is moreover practically reduced when running on 
| a transversely curved roadway, on account of its being im- 
| possible for the cylindrical roilers to adapt themselves to the 


curved surface. Altogether M. Gellerat’s plans, although 
undoubtedly including many ingenious “ dodges,” appear to 
us to be unnecessarily complex and costly. 

While speaking of the road rollers, we may mention that 
Messrs. Aveling and Porter's roller did some good work at 
Manchester during the week preceding the show. On the 
first trial in Peter-street, 2225 square yards of newly metalled 
road were rolled down in 10 hours with the consumption of 
6 ewt. of eoke, while on a subsequent occasion, when the 
machine was tested in front of the Town Hall, 600 square 
yards were rolled down in 2/ hours, the expenditure of fuel in 
this case being but three bushels of coke. In each case the 
machine 'was managed by two men. By placing spikes in 
holes provided for them in the wheels, Messrs. Aveling’s 
roller can also be employed for picking up the road, and its 
capabilities in this respect were recently tested in Birming- 
ham. On that occasion an area of 2068 square yards was 
picked up” in 3 hours 40 minutes, 160 1b. of coke being 
burnt. ‘he cross-picking was afterwards performed by 
hand labour, fourteen men being employed for 14 hours, 
thirteen men for 14 hours, seven men for 2 hours, and three 
men for 3 hours—the whole being equivalent to one man 
working 60 hours. Those who have had experience in road 
making will appreciate these results. 


Portas_e anv Fixep Evcryrs. 

Althongh the show of engines this year was undoubtedly 
greater than ever, we failed to discover amongst the exhibits 
in this class but one or two striking innovations, either in 
general arrangement or in detail of construction, Taken as 
a whole, however, we consider that the engines exhibited 
afforded decisive evidence that a gradual but steady improve- 
ment is taking place, both in the designs and workmanship 
of our agricultural engine builders. This improvement is, of 
course, most manifest in the productions of the minor firms, 
for for some years past the work turned out at the larger es- 
tablishments has been such as would in no way disgrace our 
best locomotive factories. Perhaps the best eriticiem which 
we can pass upon the engines at the Manchester show is, 
that they incladed amongst them a smaller proportionate 
number to the construction of which objection could be 
taken, than we remember seeing on any previous occasion. 

Messrs. Clayton and Shuttleworth bave as usual an ex- 
cellent show of portables of their well-known patterns. The 
great Lincoln firm are now mounting the engines made by 
them for exportation to hot climates with iron wheels of a 
very neat and good design, of which examples are shown on 
some of the engines exhibited. These wheels have cast-iron 
bosses, the spokes springing alternately from two enlarged 
portions of the boss, and being bent so that at the rim their 
ends are all in the same plane. The rim is formed of a pair 
of angle-iron rings, outside which the tyre is shrunk, these 
singe dag rivetted to the arms, the outer ends of which are 
placed between them. In the manufacture of these wheels 
every care is taken to make a thoroughly good job. The 
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outer ends of the spokes are sha b pong j , so that 
they bear fairly cones the Saside of the tyre, the holes 
for the rivets connecting the spokes and rim are 
until after the tyre has been shrunk on. By these means it 
is insured that the load is imposed directly upon the ends o 
the arms, the rivets merely having to keep the parts in 

lace. Besides their portable engines, Messrs. Clayton also 
show the magnificently finished fixed engine which attracted 
so much attention at the last Smithfield show, and of which 
we published an engraving and description on page 510 of 
our sixth volume. 

Undoubtedly, the boldest departure from ordinary portable 
engine construction which is to be seen at the show is that 
exhibited by Messrs. Daniel Adamson and Co., of Hyde. 
Messrs. Adamson’s engine—named the “ Laneashire Witch” 
—has a cylindrical firebox casing of somewhat larger dia- 
meter than the barrel of the boiler, and the internal firebox 
is also cylindrical. The plates forming the inside box are all 
welded up, there being no rivettéed joint, and the i- 
tudinal seams of the boiler barrel and xX casing are 
welded. The engine is fitted with a very neat arrangement 
of circular slide valve, and the design and wor! 9 are 
admirable throughout. As we intend shortly to publish en- 

ravings of this engine, we need not enter into any further 
description of 1t here. 

Besides the engine just mentioned, Messrs. Adamson also 
exhibit an internal firebox for an ine of a similar class, 
and rings of a flue for a Cornish botler, these rings having 
welded longitudinal and flanged transverse joints, and being 
intersected by transverse water tubes osha ie plese. Both 
these are splendid specimens of boiler work, Messrs. Adam- 
son also > ee a 12-horse Cornish boiler, the flues having 
their well-known flanged transverse seams, and the longi- 
tudinal seams of both Shell and flue being welded. As in all 
Messrs. Adamson’s boilers the rivet holes are all drilled, and 
the workmanship is everything that could be desired. i 
speaking of bothers we must not forget to mention Messrs. 
Howard's safety boiler, of which an , With the most 
recent improvements, are exhibited. W ve illustrated 
and described this boiler on another page. 

Amongst the other exhibits of Messrs. Ransomes, Sims, 
and Head, we noticed a 14-herse double cylinder engine of 
their latest pattern, this engine being employed in driving 
the wood working machinery exhibited by Messrs. Allen 
Ransome and Co. Messrs. Ransomes, Sims, and Head not 
only provide their engines with ample heating surface and 
large cylinder capacity in proportion to their nominal 
power, but they also pay great attention to general symme- 
try of design, and, we are bound to say, with very satisfac 
tory results. The engine just mentioned has a pair of steam 
jacketted cylinders 9 in. in diameter, with 12in. stroke, and 
the boiler contains 37 tubes 24 in. in diameter outside, the 
total heating surface being 245 square feet. The engine is 
intended to be run at 140 revolutions per minute, and is 
fitted with adjustable expansion valves capable of cutting off 
the steam at from } to } the stroke. Two feed pumps are 
provided—the one pumping cold water into a small reservoir 
fixed in the smokebox, and the other drawing the water 
from this reservoir and forcing it into the boiler at a tem- 
perature of about 210°. Messrs. Ransomes state that the 
quantity of fuel burnt by these engines in regular work does 
not average more than from 34 to 4b. per indicated horse 
power per hour. 

Messrs. Marshall, Son, and Co., of Gainsborough, have a 
good show of engines of their ordinary pattern, there being 
included amongst these the vertical engine, of which we give 
engravings on page 60 of the present number. Close by, also, 
are Messrs. Ruston, Proctor, and Co., of Lincoln, who have 
no less than twelve engines of various powers on the ground. 
On one of these we noticed the simple arrangement of smoke- 
burning apparatus, patented by Mr. Woodford, which we 
illustrate on page 49. ‘This apparatus consists simply of 
a bell-mouthed tube or nozzle, fitted to the fire-hole door, 
as shown in the engravings, the air directed into 
this nozzle by the action of a steam jet fixed at the back of 
the firebox casing. This jet is so placed that the escaping 
steam is di fairly into the bell-mouth of the nozzle 
fitted to the fire«loor, when the latter is closed. The fire- 
door is provided with openings around the nozzle, and 
through these air also enters. It will be noticed, on inspect- 
ing the section, that the inner end of the nozzle inclines 
downwards, and a deflecting plate is also fitted to the inner 
side of the door, to direct the entering current of air down 
upon the burning fuel. Mr. William N. Nicholson, of 
Newark, showed a couple of neatly finished little vertical 
engines of one and two-horse power respectively. 
engines have cast-iron frames mounted on the same base 
plate as the boiler, and their proportions are generally food. 
Some unnecessary complication has, however, been introduced 
by driving the slide valve through the medium of a rocking 
shaft. 

Messrs. Manning, Wardle, and Co., of Leeds, are the ex- 
hibitors of a semi-portable horizontal 10-horse engine, of 
neat design and excellent workmanship. The boiler is of the 
ordinary locomotive pattern, and the engine is placed beneath 
the barrel, the cylinder being connected to the emokebox like 
those of an inside cylinder locomotive. The engine and 
boiler take up but little room, while all parts are easily acces- 
sible. Amongst other semi-portable engines those shown by 
Mr John Cameron, of Manchester, deserve a word of com- 
mendation. They are good serviceable engines, without any 
pretensions to high finish. The boilers are cylindrical, with 
eylindrical internal fireboxes, from which tubes extend to the 
other end; and the engines are fixed on the top, the cylinder 
and crank-shaft plummer-blocks being connected by a cast- 
iron framing. 

Of the design of the able engines made by Messrs. 
Barrow and Stewart, of bury, we have occasion to 
speak favourably in previous notices, and we have also com- 
mended the engines of Messrs. Allchin and Son, of North- 

ampton, these latter having mild steei boilers, and being 
mounted on springs at the Sind end. We wish, however, 








that Messrs. Alichin would abondon their round guide bars, | and mowing machines, in which the motion is given to the 
which, to our eye, spoil a i knifebar by o lever carrying rollers, which bear against a 
ep ape hee pall er from ae ie, peer ggg ape pany cow nay ay bag ngage wag 
by Messrs. John asl Hasey Gwynne, Ge Beslnennith there being no gearing whatever, and we see no 5 ogee | 
Ironworks. In one of these, which is capable of discharging | it should not give wd rund, Mr. 
eighty gallons per minute 80 ft. high, the pump is driven | Harkes, of Mere, shows a novelty in the form of 
through the intervention of friction gearing, in Phemeyenpi sy bev ups fice y iperie ip heiganed 
the manner illustrated by us in our last volume; while in Name en S Gan eee Se eae can cut 
the other the engine crank-shaft is coupled direct to the | either way. Mr. W. Harkes, of Lostock also shows 
spindle of the pump. This latter pump is capable of deli- | @ si consider. 
vering 200 gal per minute on a 25 ft. lift. Ot the excel- connected so that they are 
lent design and workmanship of these engines of Messrs. J. | merely turned round at the headlands, ani the 
and H. Gwynne we have already had occasion to speak the 
highly, and we need only express a wish here that their ex- Wood had « 
hibits on the present occasion had been shown in motion. a machines, 
marine engine is a thing which one would scarcely novelties. 
expect to find at an agricultural show, yet we noticed at » show examples of 
Manchester two yacht engines driving screw propellers, made | the ill, of the same town, 
by Messrs. Plentyand Sons, of Nowbury, and very neat and ao that the bottom knife is fixed 
compact little py sie tey’ A are. In the case of the smaller 
engine, which is at 24 horse power, the cylinder, &c., is machines and com- 
fixed to the aft end G€ the boiler ; but in the other engine, known on Monday 
which is of 7-borse power, the engine proper is kept distinct ined mowers and 
from the boiler, being: fixed @ few feet aft of it. The boiler end Co., Ban- 
in each case is so constructed that the ashpit and axlebox are reaping, and 
surrounded by water spaces. Some of the Manchester exhi- 104,, 


biters are conspicuous for the low prices at which their 
engines are manufactured: For instance, Messrs. Hamilton 
— and Co., of Salford, —. John Chadwick, of Man- 
chester, exhibited engines, prices of which no doubt 
surprised many who noticed them. ; 
Provens, Curtrvarors, Harnrows, &c. 
Of horse pl the best shows are undoubtedly those of 
| Recast 


While | Mesers. J. and F. Howard, of Bedford, and Mesers. 


Sims, and Head, of Ipswich. Neither of these firms, how- 
éver, exhibit any im t of this kind which is of abso- 
lutely new construction, although in the exhibits of each 
there are doubtless many ur 
stand of Messrs. John Fowler and Co. are exhibited Pirie’s 
ploughs, in which the downward pull is resisted by the 
wheels on which the plough is carried, thus materially re- 
ducing the frictional resistance. 


In the grubbers aiid ‘scarifiers exhibitéd there is also an |: 


absence of any striking novelty, the only new implement of 
this kind which we noticed being a ar with moulding 
attachments, which is shown by Mr. W. S. Newport, of 
Newport. Amongst the harrows exhibited those shown by 
Mr. John Armstrong, of Penrith, are worthy of notice. Mr. 
Armstrong secures the teeth of his harrows, without per- 
forating the main beam, and without the employment of 
screws or nuts, as follows: A wrought-iron strap or loop is 
placed round the beam at each point where a tooth is to be 
attached, and through this the tooth is passed and secured 
by a pin driven through the loop on the opposite side of the 
beam. Mr. Armstrong also shows some well arranged jointed 
harrows, which, by simply removing or replacing a hoop and 
cotter, can be made either flexible or rigid at pleasure. Of 
rollers and clod-crushers # great variety are exhibited, and 
amongst others is an improved crusher with fluted dises, 
shown by Messrs. Picksiey, Sims, and Co., for which certain 
advantages are claimed. The Beverley Iron Company also 
show two crushers, in which a self-cleaning action is obtained 
by the employment of a series of cast-iron discs, which re- 
volve independently on the axle. Of drills there are many 
exhibits, but the novel a in these machines are in almost 
all cases such as it would be difficult to describe briefly. We 
may, however, mention a 7 ft. 6in’14-row barrel corn drill, 
shown by Mr. Thomas Harrison, of Lincoln, and which is 
fitted with a self-balanced box, which is stated to ensure a 
constant and unvarying delivery of seed, and to be unaffected 
by changes of gradient. 


Rearise aNp Mowtwe Macuiyes, Haymaxens, ayv 
House Raxes. 

The judges of the reaping-machines had this year a most 
bewildering task to perform, and it was not until Wednesday 
last that the trials were concluded and the awards made. 
The results are as follows: For machines delivering the cut 
corn in continuous swathe at one side, and clear of the horse 
track, a prize of 25%. is given to Mr. A. C. Bamlett, 201. to 
Messrs. Burgess and Key, 15/. to Messrs. Hornsby and Sons ; 
and the Beverley Iron and Wagon Company obtain two 
commendations, one for their 3-horse and another for their 
2-horse machine. For machines delivering the corn in sheaf 


These | hunches, Messrs. Hornsby and Sons take 251 and 201, for 


two “Governor” reapers, one a right-handed, the other a 
left-handed machine ; Samuelson Co. take 151, for their 
new self-raking machine; and another of Hormsby and 
Sons’ “Governor” réapers and one of their “ Progress” 
reapers are highly commended. For machines without self- 


provements in detail. At the | Com 
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ake we i vings and a 
a de page 64 of F keaton, on it will 
be unnecessary that we should say more con- 
cerning it here; while as Messrs. Howard’s rake we 
need merely remark that it was an excellent specimen of 
construction, and was fitted with a neat arran t of lift- 
ing gear, a touch of the driver's foot on a ould ended the 
frame to be lifted by the on motion of the machine, the 
locking bolt being withdrawn and the frame ay any by self. 
acting means the proper height of lift has been ob- 
tained. Messrs. Picksley, Sims, Co. also fit their horee- 
rakes with a neat arran t of lifting gear of a similar 
kind. We noticed that both Messrs. Ransomes and Messrs. 
Hornsby are fitting their rakes with teeth of T-section, and 
we have no doubt that these will be found both stronger and 
more easily cleared than teeth of the ordinary form. The 
Reading Ironworks Company also exhibit rakes with steel 
teeth fastened by cast-iron clips in a very simple manner. 
These teeth can rise or fall, so as to adjust themselves to the 
inequalities of the ground, and they can be removed or re- 
placed with great facility. These rakes are also fitted with an 
arrangement of lifting gear, so contrived that the upon 
the rake tends to keep it down in its . Mr. Joba G. 
Rollins also exhibits rakes, the teeth of which are formed of 
steel wire, each tooth being made to take a coil round the 
bar to which it is attached. These teeth are very elastic. 
The first prize of 161. for haymakers, was taken by Mr. 
W. Nicholson, of Newark, and the second prize, 14i/. 
Messrs. 4 . and F. B cietgit, i aotael” er ago r i 
is exceedingly well arranged, is provided wi and 
slow’ # ey both the tossing and backward motions, 
while Messrs. Howard's machine has very neat contrivances 
for reversing the motion and raising and lowering. The 
haymaker of Messrs. Ransomes, Sims, and Head, which we 


illustrate on e 64 of the present number, also did ex- 
cellent work, as did also those of Messrs. Ashby and Jeffery, 
of Stamford. 
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sat Spanien for drying corn in the sheaf, Ah gpa two 
plans ap for competition, and neither of these was con- 
sidered by the judges to be of sufficient practical value to 
entitle it to the award. One of the competitive plans was 
that of Mr. W. A. Gibbs, of Gillwell Park, Eesex, which bas 
been already noticed in our columns. This consists of a hot- 
air generator, a fan for producing a powerful current, and a 





delivery, or, in words, manual-delivery hines, 127. 
are awarded to Hornsby and Sons, 10/. to A. C. Bamlett, and 
81. to Samuelson and Co. For 1-horse manual-delivery 
rea , 121. are awarded to A. C. Bamlett, 101. to Hornsby 
and Co., 8. to Cuthbert and Co.; and Samuelson and Co. 
are highly commended. wt 
We have no intention to attempt a description of the 
various reaping machines exhibited, but we may nevertheless 
mention a few, which, even the@mgh not all successful, are 
worthy of notice on account of the peculiarities of construc- 
tion which they include. In Messrs. ae and Key's 
machine, which received the second prize, crank is kept 
down level with the knife, so that the thrust is delivered 
direct upon the latter, and the connecting rod is made hollow 
and filled with oil, means being provided for this oil to 
obtain access to the crank pin bearing. In Mr. Andrew J. 
Murray's machine, the motion is im to the knive bar 
by means of a lever, one end of which works against a cam. 
provided fi 


machine is a pusher, and the means ior guiding 
it appear exceedingly defective. Messrs. Foster ai ten 





of the Star Ironw Witham, show their “ Star” reaping 


chamber for holding the corn. the ease of the particular 
apparatus exhibited, one of Woods, Cocksedge, and Warner's 


ight boiler engines, a 3-horse power, has the 
a galvanised iron aon poowies 
of combustion 


fan. Besides this a further supply 
by means of a furnace or stove constructed of drain pipes ar- 
ranged in a sheet-iron casing, and forming s eort of firebox. 
The fan, driven by the steam engine, 
when a stove is employed without an 
of air at a temperature of 380° into a 
rugated sheet iron and wood i 
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CORN MILL AT THE MANCHESTER SHOW. 


CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND COMPANY, ENGINEERS, GAINSBOROUGH. 
(For Description, see Page 55.) 
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after the wetting, were placed in the chamber for fifteen 
minutes, The result waa that several of them lost as much 
ve 2th. out of 12 1b, or 14 1b. weight, and had they been ripe 
inetead of green at starting, would have been dry enough to 
stack, This rate of working is, however, far from being 
sutliciently rapid to be of any great use to a farmer, and the 
‘pparatue would evidently have to be carried out on a much 
larger seale to be of practical service. 

the other competitive plan was that of Messrs. Adamson 
and Co., of Hyde, whe have a large blowing fan upon an 
upright axis, surrounded by wired compartments, which 
hold a dosen sheaves of wheat or other corn at a time. 
Driven by a steam-engine, with a epeed of about 300 revolu- 
tions per minute, the fan sends a sharp current of air past 
and partially through the sheaves; and in a trial lasting 
15 minutes a number of wetted sheaves lost four to eight 
wunces of moisture, still remaining, however, wet in the 
contre, By a alight modification of the apparatus, warm, 
cry air might be employed ; but the fault of the contrivance 
is that the air is brought into direct contact with the outside 
portions of the sheaves only 

A silver medal, we should mention, was awarded to Mesars. 
Davey, Paxman, and Davey, of Colchester, for their grain 

yng apparatus, thie apparatus consisting of a steam 
jacketted cylinder through which the grain is passed, being 
kopt i motion during its passage by means of agitators, 
aod being aleo subjected to the drying action of a blast of 
hot ait foreed through the evlinder by means of a fan. 

Turasnine, Scaeexixe, ann Daweise Macnines 

In thrashing machines, the on!y novelties we noticed con- 
ested in alteration in details, the makers generally adhering 
to their well-known patterns, of which the chief peculianitics 
bave been described by us on former cecasions. Messrs 
Ransomes, Sums, and Head are now making the spring 
angers of their thrashing machines of plaited galvanised 
ron wire, We understand that they have subjected these 
wagers to a severe test, and have found them stand most 
sateetactorniy, Messrs. BR. R. and F. Turner, of Ipswich, we 

tee, have introduced an improvement in the dressing 
apparatus of ther thrashing machines, this consisting of a 

ve boa vibrating with @ short and rapid stroke, and upon 
which the corn is subjected to the action of a second blast. 
it @ thus thoroughly cleaned, and, descending into the 

tary screen, is separated inte first corn, scconds, thirds, &c 

(4 corm screens, malt screens, and similar articles, Mr. 
Robert Roby, of Bury St. Bdmunds, bas a very fine show 
his exhituta, however, including no special novelty 

Miss, Cuarr-currena, && 

In corn-gmading machinery the greatest novelty exhibited 
scertaniy the vertiea! mill invented and shown by Mr 
baward bvans, of Bryn Alyn, Gresford. Instead of running 
the stones horivontally, as usual, Mr. FE vans piers them in 
a vertical position, the “ runner” being seed om both sades 
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and caused to rotate between a pair of fixed stones, which 
are mounted eo that they can adjust themselves freely to the 
unequal distribution of the grain. The idea of running mill- 
stones in a vertical plane is not in itself new, but the special 
arrangements which have been schemed by Mr. Evans to 
enable the stones to be readily got at for dressing are not 
only novel, but highly ingemous. At some future time 
we may probably describe them fally, and in the mean 
while we need only say that they are undoubtedly both 
simple and effective, and that the mill itself is altogether 
well worthy of attention. 

Another interesting exhibit in the class of machinery of 
which we are speaking is the “ patent crusher” designed and 
shown by Messrs. Thompson and Stather, of the Green Lane 
Foundry, Hull. This mill or crusher, which will grind almost 
anything that can be put into 


baving four arms, which is made to revolve at a speed of 
about 3000 revolutions per minute within a suitable casing 


NDLESS 


it—not excluding linseed, | 
locust beans, or even straw—consists simply of a steel flyer | 
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This casing is ribbed or fluted around its internal periphery, 
and the lower part of it is fitted at the sides with movable 
perforated slides or grids, through which the ground material 
can pass into an outer box or case. The material to be 
ground is fed into the centre of the casing, and is then cau. . 
by the arms of the flyer, which knock it about unti 
manages to Log = through the grids already nahn ed 
The smaller the openings in these grids the finer will the 
material be gre the action of this apparatus being really 
the same in principle as that of Carr's well-known disinte- 
grater. The machine does its work quickly and well, and is 
the simplest apparatus of the kind we have seen. 

Messrs. Clayton and Shuttleworth, Messrs. Tuxford, 


| Messrs. Robey, Messrs. Ruston, Proctor, and Co., Mr. John 


Tye, Messrs. “Marshall, Sons, and Co., and other firms, all 
exhibited mills of their well-known patterns, of which it is 
unnecessary that we should enter into a a ae ~~ 
Of Messrs. Marshall's double mill we give an 

the present page. Messrs. Bryan, Corcoran, and Daw 6 a 
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great numbers shown, Messrs. E. R. and F. Turner, of Ips- | 
wich, Messrs. Richmond and Chandler, of Salford, Mr. E. | 
H, Bentall, of Maldon, Messrs. Picksley, Sons, and Co., of | 
Leigh, Messrs. Woods, Cocksedge, oar’ 


Richard Winder, machine for i ‘ 

Thomas M’Kenzie and Sons, Dublin, Belfast, and Cork, have also been made in the arrangement of the 

patent two-row turnip and mangold sower. i $ . 
Aveling and Porter, Rochester, tnguoved chine road roller. The boiler of which we give an ro toe Hoya 


HOWARD'S SAFETY BOILER. 


CONSTRUCTED BY,MESSRS."J. AND F. HOWARD, ENGINEERS,“BEDFORD. 


Fic.t. 
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millstone dressing machine, invented by M. Golay, of Paris, ; 
so that it is supported clear of the gear of the stone, | smut and separating machine. 
M 





and is thus capable of dressing a quarter of the surface | essrs. Mather and Platt, Salford, machine for boring in 
without shifting. | the earth. 

Of chaff-cutters, turnip-cutters, corn-crushers, coke- | Davy, Paxman, and Davey, Colchester, patent apparatus 
breakers, root-pulpers, kindred contrivances, there are | or machine for drying corn by steam- 








Warner, of Stow- 
ment consists in the adapting to an 


sufficie 





Sileer Medals for gnc used, the joints between these ant 
Richmond and Chandler, Rite jor 1-horse gearing. made by means of large screwed nipples, 





Henry Pooley and Liverpool Manchester, weigh- example was exhibited at the show of t 
ing pone. Fg ‘ _ - — Society at Manchester, consists of eighty 
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STEPHENS’S ENDLESS RAIL. 
Exuisirep at the al Agricultural Show was a system the 

market, and Messrs. Mellard, Southwell, and Co., of Rugeley, | Of endless rail designed by Captain Stephens. 
being the most prominent exhibitors. shoes, as shown in the drawing, 62. They are 
Our notice of the Manchester show has already extended | iron, wide enough to embrace the w 
to such a length that the demands upon our space compel us | P 
to defer until next week our remarks upon many of the re- paseng aco ae - 
maining exhibits. Amongst these especially are the wood- | tye. The upper en< links apie we he 
working machines of Messrs. Allen Ransome and Co., Messrs. The ® 
Thomas Robinson and Son, and other makers, the admirable | of the wheel. Pan nag r hove it will be 
wheel-moulding machine of Mr. G. L, Scott, Messrs Ashton | Shown in plan and section in the ing, where it 
and Storey’s continuous indicator—one of the most ingenious | %e2 that the shoe is contracted he of the 
exhibitsin the show—and Messrs. Clayton, Sons, and Howlett’s | Wards towards each end, so Sa tad 
brickmaking machinery, of all which, Fa cage a vast | freely either to the right or 
number of miscellaneous articles, we must defer giving an har we ; r 
account until our next number. We may, however, add ‘bere from the aes Coe Se 
the following list of awards for articles, in which our readers | taken across ag ploug 
are interested. steady draught. th at the C 

A prize of 10. was awarded to the Central Cottage Im- me Mt rawsmawr, near Carmarthen, 
provement Society, London, for model and plans for a pair , — - 
of labourers’ cottages, each having three sleeping rooms. | the shoes. nfortunately Gan ons ey < 
The estimated cost of the double cottage was 1751. 101. was | ing their capabilities at the 
also awarded to Mr. Edwin Clark, Lincoln, for labourers’ | Ploughing ground over w 
cottages, and the same sum to Mr. James Martin, Wainfleet, atly 
Boston, Lincolnshire. Mr. George Jackson, Tattenhall, ——— 
Chester, was awarded a 101. prize for a model of hay and 
corn sheds, invented by the exkibi 
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lands wi 
public trials which have taken | ° 
advantage has been found 


soft to afford anything like a severe trial. 


HOWARD’S SAFETY BOILER. 
: tor, and made by the Rev.| 1+ ig now more than two years since we gave m this | A. 
H. H. Bishop, of West Hartlepool. The estimated cost of journal (vide pages 57 and 18h 

each shed is 15/. M’Tear and Co., Belfast, and of Faulkner- iption 

street, Manchester, obtained a 5i. prize for roofing felt. The | ,ijer and during that time the makers have introduced 
model shown was of a circular felt roof. This description of ; j i these 
roof may be erected up toa spam of 100ft. without centre | referring both to the connexions of the tubes and to the mode 
supports. A silver medal was awarded to Mesars. Francis of setting. One of the most important improv: 
Morton and Co., Naylor-street, Liverpool, for their patent | jade in this boiler consists in the employment 
gelvanized iron “thatch substitute” for hay and cork ricks. | ion bottom tubes in place of those oF 

joi and 


of our third 
seri and engravings of Messrs. Howard 
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feed gay ene i in the side wall, and 
is so pnt xed an te onl detached from 
either or all of the sections forming the without dis- 

the brickwork. Opposite to the end of each hori- 
zontal tube is an opening on the other side of the feed > 
which is covered with a cap, so that by unscrewing the bolts 
which hold on the latter any sediment which may have ac- 
cumulated in the bottom of the boiler can be readily removed. 
In many cases the feed pipe has been placed in front, instead 
of at ths side, of the boiler, especially where there has been 


ant in tis ersungucsent the het geaes; ater fall 
in this arran t gases, passing 
length of the , return underneath the cast-iron tubes to 
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Taste No. IL. i a 
‘BE TWEEN LONDON AND BRIGHTON. List of Gradients. J. Brunlees, Engineer. Taste No. Il. 
Tue following tables will be examined with in- Ludgate-bill vid | Dulwich to Brighton, 52 52 miles 5 chains. List of Gradients. James Samuel, Engineer. 
terest. They give in detail the lists of varying; |, ACER Raho n Ludgate-hill vid 7 to Brighton. 
radients upon the existing railway from London to Gradient. a —— | Level. Session 1869-70. 
8 ghton, those in the proposed line of Messrs —— we Ludgate-hill to Penge, ~ same as Messrs. Hawkshaw and 
Hawkeliaw and Turner, imtroduced in Session, . ch. . ch. . ch. Turnar’e line. 
1866-67, those in Mr. Brunlees’ Bill, of last year, | Level ae ah ans 4 Penge to Brighton. 
and these to which Mr, Samuel’s line, to be deposited | } in 101.1 ee oe ; we "Th > aaa Falling. Le 
this Session, are made to copform. — oF “ve oe ove ; al vel 
j nb iVLw eve —— 
Taste No. 1. lin 101.5 se oh m. ch, m. ch. m. a. 
Liat of Gradients. Messrs. Hawkshaw and Turner, Level am wa 3 i a ad 
- Engineers. : 1 in 150 : 62 ad one 0 6 
Ludgate-hill vid Penge to Brighton 56 Miles 67 Chains. | Level ee us 
: 1866-7 1 in 132 : 40 
Ludgate-hill to Penge. Level o aha 
; 7 Length) Length 3) patel’ me: 
Gradient. Rising. Palling. Level. lin 101.5 Ae yW 




















Level i a 71 Total a 2 > 0 36 
1 in 1015 3 E “ ace Dulwich to Brighton. 
Level . ad ie } 0 3 
lin 101.5 Sa ‘ 2 Gredicnt. Length Length 
lin 101.5 a a aan ; Rising. Falling. 
Lovel , x _ — —— ae 
1 in 160 52 m. ch. . ch. 
Level ye . 1 in 100 — u W 
1 in 132 as + ™ ‘4 1 in 65.7 i 0 
Level " wana , | Level 
1 101.5 " ' 1 in 100 
seed : * . | avel 
lin 101.5 ; y 1 in 100 
Level pas “4 Z Level : 
1 in 380 7 a l in 16% 
1 in 101.5 on a ‘ Level 

lin 109 
1 in 265 


Miles oes y 5 3 } : 6 
lin 100 























Penge to Brighton Level 
" . 
; l in 390 
Length Length 
Gradient Rising F ing Ein 08.8 
sradch 4 ig slips “a Phe 
£ ailing }] in 635 


ie Level “ ees i ie S - 
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m. ch, . n. ch. ms 
1 in 120 a . ; in 155 a4 . 6 
J . in «VU r 3 
Lin 190 | gg ; + tim 2 . | Ludgate - hill to 
Level ‘ he! a tt ve ; enge =: 
in cn a I H - oul 6 Total a : 30 
in 12 a: oe 19 go | 


in 16] 
Summary of Gradients, 


in 120 , ~ - a 6 
evel o ove _ Oo 4§ aa fi Ludgate - hill to Brighton. 
in 264 oe one ‘ : “ wee ee ——$—_—_—— . ~—as 
in 120 a fk 2 4! a, -— Gradient, | Rising. | Falling. Total. 
in 144.8 one ae 70 : - . oa | we - i ef j 
in 132 * : O ne one oe ba | : m. ch. | wm. ch. m. ch. 
in 120 . 3 55 <a : “ - 5 ons 2 sea &. oy 
evel ; on a i = - a “ty ; ee ee Ps 45506] «C29 45 
1 in 120 in one b a4 ” ng: 32 a 0 40 | 
Level one oe ne ¢s 7 5 cot" .; oe 
1 in 132 3 1 in 100 P 3 } rs ioe 
1 in 182 ~ ; Level : mh ~ 9: “= = 5 
1 in 120 he te ! 1 in 60 os sas 2 § | Lin 264 ro Oo 
1 in 682 sa et * vel > oe ove in 268 
1 in 120 a : - “ os in 330 
Level on pa oad . in 750 
1 in 192 ‘ ol 2X | 4, ° — } Lin 806 
Level a barter . : eee n 1737 
l in 120 1 in 90 “~ 1 ; lel 
1 in 120 os : 4 ai ae 
1 in 132 <i ° les bes 19 
Level P eee pe i so 
l In 120 e* s sae "— ay = Tv va 
1 in 120 : 7 = a . a Taste No. IV. 
1 in 120 ; — ‘ aos ; - > Ae. Approximate List of Gradients on existing 
Level : : 4 ) got eae ; @ 54 Tondon Bridge to Brighton. 
in re : ss, ~ “ Par os Length, 52} Miles. 

in } ose - ’ a 7 Ff ‘ 

ots ‘a 2 17 54 11 31 Gradient. Rising. Falling. 


1 in 120 ee ( . 
Level Summary of Gradients seen 


l io 120 ic, ae adasie: ill to Brighton . 
1 in 264 os — , BF eg 
1 in 120 : Sse : adient. Rising. Falling. ‘ ; 1 im 4744 
Level am ; 7 ( Y =a : 1 in 1820 
1 in 120 o m. ch. m. ch. . ch. 1 in 100 
Level 2 3 59 5 Level 
1 wa | 1 wm 2571 
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Level 
1 in 660 
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| Level 
| 1 in 264 
| Ll in 660 
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we Summary of Gradients. * 
Gradient. Rise. Fall. Total. 
m. ch. m. ch. | m. ch. 
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THE TURRET SHIP. MONARCH. 
Tus following notes of the dimensions and ance 
of the two-tarret armoured ship Monarch. will be found of 
interest: ‘ 


Length between perpendiculars eee 330 ft, 
Extreme breadth ... mae «- 67 ft. 6in. 
Depth of hold wos ase «s 18 ft. Sin. 
Tonnage ,.. ids tas -« $102. tons. 
Draught load om trial—forward so» “21 ft. 10in, 
“ » —afb... wu. 626 ft. Bin, 
Displacement a je .- 8070 tons. 
Engines, nominal HP. oat pom 1100 
Cylinders, diameter sob aa 120i 
oa stroke ... és ow» 4ft. Gin. 
Indicated on measured mile ... os . 1042 HP. 
Revolutions, mean ,, par «+ 68.61 ,, 
Indicated on six hours’ trial ,.. ate, SORT 30 
Revolutions, mean ,, asa oo. 82.67 ,, 
Steam in boiler, measured mile +» 981.88 lb 
ect of six hours’ trial «+» 30.68 Ib. 
Midship section i “ «++ 1208 sq. ft. 
Mean speed, measured mile ,.. ++» 14.937 knots. 
Vv? MS _ 
‘s 613.4 
IHP 
V' De a 
re . ve ae 171 
Mean speed, six hours’ trial... -- 14.715 knots. 
Co-efficents as above pe 515.3 and 171.6 


The Monarch has nine boilers containing forty furnaces, 
the area of grate being 770 square feet, while the total 
heating surface is 20,900 square feet. There are 8600 
square feet of superheating surface, and the surface con- 
densers present 16,500 square feet of surface. ‘The Griffiths’ 
screw is 23 ft. 4in. in diameter and 26ft. pitch. The 
armament of the Monarch consists of two 25-ton rifled guns 
in each turret, besides three smaller guns on deck. Each 
turret is 26 ft. 6 in. in external diameter, and 22 ft. inside, 
the solid rolled plates around the ports being 10 in. thick, 
while at other parts of the turrets the thickness is 8 in. 


MARSHALL’S DOUBLE MILL. 

We illustrate, on page 52, one of the double grinding mills 
in iron frames, constructed by Messrs. Marshall, Sons, and Co., 
of Gainsborough, and exhibited by them at Manchester. 
The top frame and foundation plate of the mill are each in 
one casting, and are connected together by strong uprights. 
The bed stones are fixed in top frames, and are provided 
with vertical and horizontal adjusting screws. The stone 
spindles are serap iron, fitted with balance rims and silent 
feed gear, The hoppers and stone cases are wrought iron. 
The lay shaft is of serap iron, fitted with suitable pulleys 
for receiving motion direct from the flywheel of a portabie 
engine, or other motive power. Motion is é¢ommunicated 
from this shaft to the stone spindles by mitre wheels, one in 
each pair being geared with wood. A teady apparatus is 
attached to euch for disconnecting the wheels, in ease both 
pair of stones aré not required working at the same time. 
A strong wroaght-iron erane is fixed between the two pairs 
for lifting the ranner stones for dressing. 


WATERS’S PATENT FEED-WATER HEATER. 
To ruz Eprrox or Exerseenrine. 

Str, —Having « little curiosity to see the feed-water heaters 
of Mr. Gilehrist, described in your issue of July 2, as well as 
that of Mr. Thomas Aimers, described in your issue of May 
28, I visited Giasgow and Galashiels during the past week, 
with a view to ascertain their points of similarity with the 
Waters heater, and whether they suceessfully performed the 
same functions. 

With regard to that of Mr. Gilchrist, I was unfortunate 
in not meeting that gentleman at the time of my visit. I, 
however, found the engineer, who gave me all the informa- 
tion I desired. He informed me that the heater had been 
up three years, and had not been opened during that time; 
also, that the boilers were regularly cleaned out the same as 
without a heater. This must, of course, have been the case, 
as the heater has no hend hole or means of getting at the 
interior to remove deposits, nor was it prenal HE ga expected 
to remove or prevent the formation of scale, as is the case 
with Waters’s heater, nor Mr. Gilchrist claim anything 
of the sort in his letter. 

The reservoir being empty, the water was turned on, and 








.t was filled ually to the waste pipe with the engine run- 
ning. The first water that run out 4 temperature of 
190° Fabr. After rumning some mimutes it rose 
gradually to 206°, and then fell to 204°; the former being 
the maximum obtained. This “was to ‘the 


close 
heater, and under the most favourable cireumstances. 


Waters’s heater cannot be filled with water of a less 
ys. ae aa ye. wp, point while the engine is 
At Galashiels I found Mr. Aimers and his son, who gave 
me every facility for examining his heater. With the thermo- 
meter manipulated by Mr. Aimers, junior, and a clerk who 
had tried some of the previous experiments made here, and 
the amount of overflow regulated to give the best results, 
highest t ture ined during three quarters of 
*. At the end of this time, by putting more 
on the engine by attaching the blowers of the furnace, 
pthergby forcing all the steam they could through the ex- 
aust pipe, an increase of temperature to 202° was obtained, 
ich was the maximum during an hour and « half of ex- 
periments. This was with their own thermometer in their 
own hands. 
Mr, Aimers’ heater, like that of Mr. Gilchrist, has no 
hole, and has not been opened since it was put up. 
‘either of these heaters had heated the water to 212° in 
a Gnely divided state like that of Mr. Waters, the reservoir 
would have probably before this become choked up with 
sediment. 
: ugh the proprietors of these heaters may think that 
er amswer their requirements, the great superiority of 
@ heater can be shown by its performance and the 
numerous téstimonials to facts in its favour. And I must, 
even alter seeing the heaters above mentioned, adhere to my 
former statement, to which your correspondents took excep- 
tidm, that I know of no other heater than Waters’s, which 
heats t6 the boiling point, or separates the scale, sediment, 
and scum from the feed-water. 

When an inventor like Mr. Waters has perfected an ap- 
Paratus from which he is justly reaping a reward, there are 
many who think they ought to have invented and perfeeted 
thé eame thing because they have bad some crude ideas u 
thé Game subject, and leading in the same direction. The 
very fact, however, that the machines above mentioned have 
hever got out of the shops where they originated, is con- 
clusive proof that the results obtained by Waters's apparatus 
were never even dreamed of. ; 

Very respectfully yours, 
62, Dorset-street, Salisbury-square, Tuzo. G. Ex... 
July 20, 1969. 

















THE WATER SUPPLY OF GREAT BRITAIN. 
; To raz Eprror or ExGinexnine. 
8iz,—Mach appears in your valuable columns as to the 
Water supply of various towns and cities, but I sincerely 
wish that some competent geologist would take up (and 
inaceously stick to in the columns of various papers) 
the subject of the permanent injury to the island by the 
inclosing, draining, cultivating, planting, &c., of large tracts 
of highly elevated, swampy, Seacs, hill commons, and 
moors ; which in their original state are often cloud-eapped 
jens thereby replenishing themselves), in the hottest and 
riest of our summer and autumn weather. The inelosure 
and subsequent drainage and cultivation of such hills or 
mountains, is doubtless the cause of failure, of many far 
distant valuable springs of water in various directions, 
depending on the siopes of the underlying clay beds. 
I am, dir, your obedient Servant, 
!nirsty Sovt. 
Castle Mona Hotel, Isle of Man, July 20, 1869, 





COMPUTING EARTHWORK. 
To raz Epiror or Ex@ingerine. 

Srx,—I wish to call your attention to a mistake which has 
crept into your paper, namely, in my description of a dia- 
gram for caleulating earthwork. I said that the diagram 
accompanying the description on tracing paper was drawn 
toascale of lin. to 20it.; but the disgram in your paper 
was reduced to a scale of something like 1 in. to 40 ft., while 
in the description which follows it stands to a scale of 1 in. 
to 20 ft., so if any one uses the diagram in your paper (if on 
a scale of lin. to 40 ft.) it will give a result four times too 
great. 
Lars Lys@aaxp. 

Christiania, July 4, 1869. 

{In publishing Mr. Lysgaard’s graphie process of com- 
puting earthwork, the diagram was necessarily reduced to 
accommodate our columns, and could not of course be em- 
ployed for absolute measurements, it being only intended to 
represent the method; nevertheless, as all the figures were 
shown upon it, the engraving possessed the same actual 
value as the original and accurate drawing —Ep. E. 





THE MERCIFUL MAN, &c. 
To mux Evrror oy Enxatyeerinc. _ 

Srn,—Wonld it be impossible to construct anything on 
the velocipede principle to draw a cart, with the man work- 
ing it by hand instead of foot? It would bea most valuable 
invention, enabling many a poor fellow to gain a jivelihood 
who is always losing the wretched horse ne has pinched him- 
self to buy cheap, and it would be a most mercife:l invention 
that would save the poor animals from being worked to 
death, when the kindest thing would be to shoot them. 
Many poor men and women in woodland neighbourhoods, 
who cannot afford even a donkey, will themselves drag a 
loaded trolley for miles, and if —~ oes and —— ou 
their . were mired would willingly give it for a 
nweoden ” horse. Wodld it be impracticable to contrive 
some wheel work that, with manual assistance, could draw a 
cart a foot’s pace? I doubt if amongst the many wonderful 
and tiseful inventions of the day, anything of more essential 
benefit t6 the poor man,‘and the poor beast, could be taken 
in Will you kindly admit this letter in the hope that 
some may a feasible “ cart velocipede,” 
(a le sg a larger sale than the finest stud 

the kingdom. 


H. B. 








THE COAL TRADE OF PENNSYLVANIA. 


and occupying about 21 days to 
make an average of a journey 
supersede this slow and costly means of transit, a line of 
steam colliers has just been started 
vania to the various ports, and the first of a fleet of thirty 
has just been launched. have 
a capacity of 600 tona, are 
28 {t. 10} in. beam, with a screw 
14 ft. pitch A hoisting apparatus on board provides the 
means of discharging cargo at the 
It is expected that these boats w 
ments in the coal trade from Pennsylvania, 
enabled to make four trips a month, and 
eight times as much freight as the schooners 
present. 


Es 





BELLHOUSE AND DORNING’S HYDRAULIC 
PRESS. 


To tus Eptron or Enxorsxertne. 
Str,—Having had my attention directed to your issue 
of the 9th inst., which contains a description of a packing 
press recently patented by Messrs. Edward Taylor Bellhouse 
and William John Dorning, of Manchester, I S to remark 
that the principle of altering the power in the 5 
of by the pumps as formerly, which is elai by them as 
a new invention, and as being their own, is a direct 
ment of my patent, No. 765, dated March 19, 1862, 
I may state that I have given notice to Messrs. 
and Dorning, of such infringement. 
I am, Sir, yours respectfully, 


i 


Rosggt Wi1s0 8. 
Bridgewater Foundry, Patricroft, near 
Manchester, July 21, 1869, 
is we are not mistaken the novelty claimed by Messrs. 
Belihouse and Dorning, is the use of movable distance 


piece.—Ep, E.} 








Ovestnc or tae Svsz Canat.—The President of the 
Bradiord Chamber of Commerce (Mr. Jacob Behrens) has 
just received from Mr. Ferd. de Lesseps, of Paris, a communi- 
cation calling his attention to the accompanying document, 
which definitely fixes the date oars the maritime canal 
of Suez for through navigation, The following is a of 
the document accompanying this communication: “ 
pagnie Universelle du Canal 
the Trade and Shipowners. The Maritime Canal of Suea 
will be opened for through navigation on the 17th of Novem- 
ber, 1869, in all its final dimensions, in its whole width, 
and in ite complete depth of eight metres. On the 
oceasion of the inauguration all merchant vessels and 
men-of-war which may arrive at the two extremities 
of the canal, at Port Said or at Suez, during the days of the 
7th, 18th, 19th, and z0th of November, will be tree of all 
dues. From the 2ist of November, and in conformity with 
the 17th article of the concession, the passage dues on the 
eanal will be levied at the rate of i0f. (8s.) for every passen- 
ger, and for every ton. according to the legal me-surement 
of every flag. The administration will soon publish regula- 
tions for the navigation of the canal, including the small 
charges for pilotage, anchoring, and tonnage.—The General 
Secretary of the Company, P. Menevas.” 





SupmMaRine Oprrations 18 New York Bay.—The ship 
Figlia Maggiore was recently sunk by the steamer i 
just off Castle Garden, New York Bay, where she now lies 
submerged to the tops of her lower masts. The wreck is in 
the charge of the consignees, who have had seventy men at 
work from dawn until dark, stripping ber of rigging, and 
making preparations for the discharge of her cargo, which, 
it is feared, is very much damaged, but none has been lost 
except some shoals of corks floating over the bay, a prize for 
speculating boatmen. Alongside of the sunken eraft lies the 
Lackawanna, on board of which is the air-pumping sppa- 
ratus; on the east lies the ida Grant, with steam hoists. 
The Jane sloop is the freight-receiving vessel, and aleo the 
resting place of those who stay by the wreck all night. For 
some days past, divers have been engaged in striving to get 
at the cargo, but owing to the vesse] being sunk, where two 
tide-ways meet, their task hae been an arduous one, as all 
the freight has to be broken out and slung beneath 
water's surface. The tide also is a great hindrance to 
operation, to obviate which bulkheads are to be built 
the vessel, The divers are lowered down, and have to grope 
their way in the vessel’s hold until they find some movable 
article, to whieh they book on the tackle, and it is hoisted up 
by the steam engine on board the sloop. The divers say they 
are knocked over very often by pi uf loose cork, but 
sustain no injury. are swept 
hold by the ag with fearful ra 
tunately esca urt. average are $250 
~ but twelve divers 
be raised in 
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SHEERS AT PEMBROKE DOCKYARD. 


JAMES TAYLOR AND CO., ENGINEERS, BIRKENHEAD. 
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FRIDAY, JULY 23, 1869. 
SUBMARINE RAILWAYS. 
Ir is sixty years since Trevithick, undeterred by the 
unsuccessful attempt of Ralph Dodd, began a tunnel 
under the Thames, working from the Rotherhithe 
shore. He carried it upwards of 1000 ft. under the 
river, and to within 100 ft. or so from the Middlesex 
bank, when the result of a rash experiment, under- 
taken by himself, was to flood the works with water. 
The history of the present Thames Tunnel, now about 
to become a railway tunnel, is sufficiently well known, 
and it is also well known that the Botallick mine, in 
Cornwall, extends for some distance beneath the 
Atlantic, and it is said that the miners can hear the 
roar of the waves, or, at least, the crashing roll of the 
shingle over their heads during storms. Our own 
columns have contained full accounts of the most im- 
portant example of tunnelling beneath water, viz., the 
Chicago Lake Tunnel, extending for two miles beneath 
Lake Michigan, and to a point over which the water is 
40 ft. deep, the tunnel itself being 70{t. beneath the 
surface of the lake. This work was carried through a 
bed of imperviable clay previously bored at a number of 
points sufficient to establish its perfect continuity, and 
the tunnel was lined with brickwork as fast as the 
headings themselves were advanced. Here the work 
was, from the first, as reasonably certain of success as 
its subsequent progress was easy and straightforward. 
‘The grandest example of subaqueous tunnelling, 
should it ever be carried out, will the submarine 
railway from the South Foreland to the French coast, 
near Calais. The under sea portion will be 22 miles 
in length (of course without shafts) under water of a 
maximum depth of nearly 200 ft. at high tides, and at 
a distance or depth of from 250 ft. to 320 ft. beneath 
the bottom of the Channel. A question of great pre- 
sent interest is, Can this tunnel be made? It is well 
nigh settled, beyond geological dispute, that there is 
no continuous bed of clay through which it can be 
carried unless through a com 
gault of uncertain dip and direction—a bed which, 
from such examination as it has been possible to make, 
appears to crop out across the bottom of the Channel 
between Abbot’s Cliff and Cape Blanc-nez. The 
designers of the Channel Tunnel have preferred, there- 
fore, the lower or grey chalk, and have proposed a line 
two or three miles only to the north-east of the out- 
crop just named, with its superior outcrop of green 
sand. The dip, to the north-eastward of all the 
strata, is quietly estimated at 100 ft. per mile, al- 
though there is not an authenticated axial (longi- 
tudinal) seetion of the Channel in existence, to show 
what is the real declension, to the north-eastward, of 
the strata of its bed. Tue pro: tunnel would 


ass under the deepest part of Channel, between 
Bengeene and the North Foreland, while it would not 
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the certainty that, if a 
with, an irresistible stream 
of water, under from 200 lb. to 225 lb. per 
square inch, would quickly dispose of at the w 
previously done. There are , unmistakable, and 
well recorded faults in the chalk beneath London, and, 
what with seismotive action—and we do hear of earth- 
quakes even in England—there may be faults 
beneath the Channel. That men can be found, b 
hundreds, to work the headings of a Channel tunnel, 
need raise no doubt whatever. But that these men 
would ever come out of the headings, dead or alive, 
is another matter. If the headings once fail, all hope 
is well nigh lost. It is bonnet ¢ by the engineers to 
the International Commission, to make two i 
from each coast, each 9 ft. square. Two headings are 
proposed, upon an — theory of ventilation, but 
it is clear that a single heading can be perfectly venti- 
lated by compressed air, while it is certain that two 
parallel headings would but double the risk without 
economising time. With a single heading, 9 ft. 
square, once safely carried through, there would be 
no great difficulty in enlarging it to a tunnel 28 ft. or 
30 ft. wide. But the roof of this heading, occupying, 
perhaps, five — in making it, would present a sur- 
lace for percolation of 24 or 25 acres, and it could not 
be bricked up as the work p . One, two, or 
three years after a portion of the heading had been 
completed, a resistless torrent of water might sud- 
denly come through, destroying, not only the whole 
work, but all within it. To undertake such a work, 
even if it be not tempting Providence, is, at least, to 
incur tremendous uncertainties, considering that it 
would be through a comparatively unexamined bed of 
chalk, but two or three miles from the outcrop of half 
a dozen strata. ; 

But supposing the heading, or a parallel pair of 
headings, once made, and the tunnel afterwards made, 
as it could then easily be made, there would not only 
be nearly 30 miles of continuous tunnel for the pas- 
senger, but this would be upon a line involving a a 
circuitous route to Paris. If Paris be the “ objective 

int,” it would be at least 25 miles further 
rom London vid Dover, by Mr. Hawkshaw’s, than 
by Mr. Fowler’s route, the latter a steamboat route. 
Ton London to Dover is 78 miles by the Chatham 
and Dover, and 764 miles (vid Sevenoaks) by the 
South-Eastern. To Folkestone the distance is 7] miles 
only. Yet the proposed tunnel is to be carried well 
to the east of Dover, say, to the South Foreland, and, 
instead of being directed well into the course of the 
Belgian and North German traffic, it draws short of 
Calais, and connects more directly with the line 
between Calais and Boulogne, making it well nigh the 
most roundabout route between i be and Paris. 

The Channel Tunnel, estimated at 10,000,000/., in- 
volving an interest charge, at 4 per cent., of more 
than 1275/. per day, of 313 working days per year, 
would admit of any traffic, however extensive, would 
conduct it at the average working rate of 35 or 40 
miles per hour, without detention by tides, fogs, 
storms, or the chances of collisions. It is doubtful 
whether it can be made, equally doubtful whether it 
could ever “pay,” except in the far distant future, 
with trains every quarter of an hour. ‘That all trains 
would require to be lowered 500 ft. or 520 ft. at each 
end, and again pulled up through the same distance, 
is by no means an insuperable objection to the tannel. 
Nor do we apprehend any insuperable difficulties in 
the way of decining or ventilating. Both, for any- 
thing we can see, may be easily, successfully, and 
permanently managed. : 

On the other hand, an absolutely certain means of 
communication, for which nature has provided the 
“ permanent way,” if that term may be apptied to a 
tidal sea, is already to be found between Folkestone 
and Cape Gris-nez, Audrecelles, Ambleteuse or Bou- 
logne. The shorter the sea desired, the 
nearer must the route bear towards Cape Gris-nez. 
Indeed Dover pier and Cape Gris-nez are separated b 
the least distance of any points between England an 
the Coutinent, say 17} knots. But Cape Gris-nez 
would not make a good 
and so, for the Belgian and German traffic the route 
would require to be drawn more towards Calais, and so, 
for Paris, it would require to be drawn more towards 
Boulogne. Of all the existing routes they are dia- 
gonals between two nearly parallel coasts; in fact 
there is no direct route across. 


The railway ferry boats proposed by Messrs. Fowler 
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that this route would take 
and the “ Ridge,” or “ Le Colbert,” the 
sand banks, next to the Goodwins, of all in 
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headings| Channel. But by planting a sufficiently visible beacon 


on the head of the Varne, a course might be taken 
to the north-east of it which would, at low water 
spring tides, carry over a vessel drawing 24 ft. with 

han 40 ft. of water over the north-eastern end, 
or head, of the “ Ridge.” 

The tunnel, estimated to cost 10,000,000/., and at- 
tended with an interest burden of 1275/. per day, 
might, for twenty trains each way daily, be worked ai 
a cost of less than 200/. per day. ‘To perform the 
same service, probably ten boats, costing each 
100,000, would be required, and it is not perhaps 
far out of the way to allow 1,000,000/. for the im- 
provement of the ports of Folkestone and the inchoate 
port south of Cape Gris-nez, bat a little north of 
Audrecelles. Upon these would rest the interest, at 
5 per cent., of 100,000/. per annum, together with a 
fucther sum of 100,000/. per annum for depreciation 
on boats. Beyond these sums would be the cost of 
repairs of boats, say 50,000/., besides coal, wages, &., 
bringing the whole, probably, up to nearly or quite 
300,000/. The boats would not prevent ickness, 
and they would be more or less exposed to the risks of 
collision. They might run aground, especially in 
shallow harbours, and at low tide, and, however fast 
they might be as boats, they would be slow as com- 
pared with railway trains, the more so as they would 
require a considerable interval of time in receiving and 
discharging their deck load of passenger and 
carriages. Still, this brief examination by no means 
exhausts the subject. 


THE RIVAL ROUTES TO BRIGHTON. 

Buicutoy is almost the only important town in the 
kingdom not supplied with alternative railway lines to 
the metropolis. The existing Brighton line, although 
——- the most direct possible, and indisputably a 
very favourable line in respect of working ¢ a 
nevertheless bears a very high burden of capital—a 
burden enormously increased by an extensive and 
comparatively unproductive system of branch and ex- 
tension lines, and, especially, certain defensive or 
fighting lines, for the protection of the company’s 
“district.” This state of things compels high fares 
or bankruptcy. It is certain that with a much less 
capital burden there would be a less burden upon the 
ublic making use of the line. It is certam that 
Parliament, r a long contest, formally sanctioned 
the principle of a competing line to Brighton—a line 
much inferior in directness, in gradients, and in re- 
spect of the amount of tunnelling to the present line. 
It was to have been six miles r, to have had 
gradients of from 1 in 1014 to 1 im 132 for forty 
miles of the whole distance, and to have had some 
seven miles of tunnelling. Since the abandonment of 
that line, Mr. Brunlees, as our readers are aware, has 
proposed a line by way of Dulwich, a line of rather © 
more than the length of the present one, but havi 
comparatively light earthworks and viaducts, and wit 
only one short tunnel. Bat the gradients were to be 
decided! “_* wards of five miles of 1 in 60,a 
mile of 1 in 2 miles of 1 in 70, and, in ee 
wards of 234 miles of gradients of between 1 in 
and 1 in 100. Less than 11} miles were to be level. 
All these gradients are of course practicable, but all 
inclines, except as leading up to and down from sta- 
tions, are objectionable, aud a rate of inclination of 1 
in 60 is, indisputably, objectionable in a very consider- 





degree 

But few, , have startled the profession more 
than Mr. erm igh now comes forward with a 
scheme for a line cid Penge i i 
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in 120. Of this gradient, however, there would be 
294 miles, in stretches, in some cases, of from 34 to 
64 miles. Mr. Hawksliaw’s line, with its long and 
numerous tunnels, nevertheless had 324 miles of the 
same inclination, in one case 7] miles, in another 5 
miles, aud in another nearly 33 miles on a stretch, 
besides a single pall of 27 miles of 1 in 110. We 
cannot say what cuttings and embankments Mr. 
Samuel proposes, bat if these are not to be of great 
magnitude, his discovery of such a line is almost 
wonderful, although not, perhaps, so very wonderfal 
when it is considered how nearly he keeps to, 
say, from 7 to 12 miles from, the existing Brighton 
line. Mr. Hawkshaw’s line, although a competitor, 
was not to be so defiantly competitive as Mr. 
Samuel’s. He kept further off, and found more difficult 
country to the eastward. Mr. Samuel’s estimate, too, 
is strikingly low—a million and a half for 45} miles, 
hardly more than 33,000/. per mile, including every- 
thing. It would require but 75,000/. of annual net earn- 
ings to pay a fair interest and dividend upon this, or, 
say, a traffic of 60/. a mile per week, allowing even 
more than 50 per cent. for working expenses. This 
traflic might almost be created, without lessening the 
present revenue of the Brighton Company. Com- 
petition, with lower fares and improved train service, 
would soon lead to the formation of new towns, or, 
more probably, to the extension of older ones 
along the route. Between London and the South 
Coast, a belt of country, even 10 miles wide, 
ought, and in time would, furnish a fair railway traffic 
of its own, even apart from the through traffic between 
the termini. With 1,100,000/. of gross earnings 
annually on the Brighton system, it is hardly to be 
doubted that 150,000/. more might be created, leaving 
that system at ali events no worse off than at present. 
All experience shows how improved facilities for 
traffic create traffic, and it is not a sufficient answer to 
this to say that the present Brighton line can be 
worked upon as economical and popular a system as any 
line made to compete with it. A system representing 
eighteen or nineteen millions of capital, much of it 
almost wholly unproductive, could not maintain any 
permanent advantage over one commanding a fair 
share of the chief and best paying traflic and costing 
but a million and a half. It is idle to conclude that 
railway enterprise is at a final standstill, or that rail- 
way competition is to cease forever. Parliament has 
already sanctioned such competition in the most direct 
manner possible in the very instance in point, and it 
will be a singular turn in affairs if, presuming that 
Mr. Samuel can make his case good, he fails to get 


his Bul. 


STEAM TRIALS OF THE MONARCH. 

Tue iron-clad turret-ship Monarch has, within the 
last few days, been tried on the measured mile at 
Stokes Bay, and by a six hours’ run outside the Isle 
of Wight. On both trials she attained a speed higher 
than that previously obtained by any of our ships on 
their measured-mile load-draught trials: for, while 
the Hercules realised 14.691 knots at Stokes Bay, the 
Monarch made 14.937 knots on the same mile, and on 
the six hours’ run averaged 14.715 knots. The next 
highest load-draught speed to those of these two ships 
is that of 14.411 knots made by the Minotaur in Stokes 
Bay on her last trial on the measured mile. Our 
readers will, therefore, doubtless be interested in the 
following details of the Monarch’s performances. 

The measured-mile trial took place on Saturday, the 
17th instant, the sea being smooth, and the force of 
wind 1 to 2. The displacement on trial was $070 
tons, and the area of midship section immersed 1208 
square feet, the mean draught being 23 ft. 84 in. The 
engines, of 1100 nominal horse power, are by 
Humphrys, Tennant, and Co., and developed an in- 
dicated power of 7842 horses, with a pressure of 
31.33 lb. in the boilers, driving the ship at a mean 
speed of 14.937 knots, and giving the constants of 
513.4 for midship section, and 17] for displacement, 
by the Admiralty formula. The Griffiths screw, with 
a diameter of 23 ft. 4in., and a pitch of 26 ft. 4in, 
made a mean of 63.61 revolutions per minute on this 
trial, giving a slip of 9.65 per cent. The runs were 
admirably uniform, those with the tide differing only 
by 2 seconds, and those against it by 1 second; the 
maximum speed with the tide was 16.29 knots, and 
that against the tide 13.74 knots. 

The six hours’ trial was made on Tuesday last, the 
ship's condition being identical with that of the former 
trial, and the piteh of the screw remaining unaltered. 
The indicated power on this oceasion was 7470 horse 
power, rather less than at Stokes Bay, and the mean 
speed was 14.715 knots, scarcely one-fourth of a knot 





below the measured mile speed. The pressure of steam 
in the boilers was 30.55 Ib., the mean number of revo- 
lutions per minute, 62.667, and the slip per cent. of 
the screw, 9.64. The constants, by the Admiralty 
formule, were nearly identical with those previously 
obtained, being 515.3 for midship section, and 171.6 
for displacement. On this trial, also, the running was 
very uniform, and the performance of the engines all 
that could be desired. This, we may observe, adds 
another, and most striking proof, to those we already 
possess, of the folly of the objections sometimes raised 
against measured mile trials. As we have stated the 
speeds obtained by the trials of the ship on the mile 
at Stokes Bay, and on the six hours’ continuous run 
at sea, are nearly the same; and, allowing for the 
slight difference of power, are practically identical. 
Both the Admiralty authorities and the engineers are 
to be congratulated on this splendid success. 

While dealing with this subject we may refer to the 
criticisms that appeared in the report of this ship’s 
trial at sea, published in the Times of the 22nd inst. 
Great fault was there found that durmg these six 
hours’ runs the ships tried were not run between 
“fixed and distance-known headland points” im order 
to obtain “a definite measure of the ship’s speed.” 
Now we need scarcely say that if such a course were 
adopted the errors introduced by means of tidal in- 
fluence and inaccurate observations of the headland 
points might, and most probably would, be consider- 
able; whereas when the total number of revolutions 
of the screw is recorded as it now is, the speed of the 
ship during the trial is known on the same principle 
as it would be found by means of the patent log; 
only instead of having the miniature screw of the log, 
which might cause considerable errors, we have to 
deal with a screw of 234 ft. diameter. The writer in 
the Zimes seems, in fact, to overlook the connexion 
which must necessarily exist between the number of 
revolutions of the screw and the speed of the ship on 
the measured mile, and the revolutions and speed of 
the six hours’ run, made, be it remembered, with the 
ship immersed to the same extent, with an equally 
clean bottom, and with the pitch of the screw un- 
altered. Any one possessing a scientific knowledge of 
the subject will see that this connexion does exist, 
and that by calculating the speed at sea from the re- 
volutions, on the basis of the corresponding results 
for the measured mile trial made with the ship and 
propeller in exactly the same condition, all the errors 
which may result from sighting headlands are avoided. 
If the speed obtained by observations of the trausit of 
such pomts differs from that obtained in the manner 
just explained, it must show that the influence of the 
tide or some error of observation has been the cause 
of the difference, since in the result obtained from the 
revolutions such errors cannot appear. We confess 
that we can scarcely understand what the Times’ cor- 
respondent requires in addition to the information 
afforded by the present method. The six hours’ trials 
are not intended to test a ship’s speed under different 
conditions of lading, foulness of bottom and propeller, 
or states of sea, dillering from those with which the 
trial on the measured mile was made. Their object is 
to determine whether with identical conditions in all 
these respects, and with the tidal influence eliminated, 
how nearly the mean speed obtained from the runs 
made on the mile can be maintained for six hours 
continuously. This object the plan now adopted 
thoroughly accomplishes. For these reasons we 
altogether dissent from the opinion expressed by the 
writer in the Zimes; and we cannot, in concluding 
these remarks, give a better illustration of the aceuracy 
of the present mode of determining the speed from 
the revolutions than is afforded by the figures previ- 
ously given. ‘The Monarch on her two trials—with 
the same displacement, immersed midship section, and 
pitch of screw, as well as a bottom equally clean— 
bad, it will be observed, almost identical constants ; 
and we need hardly say that this should be the case 
since the speeds were so nearly the same. 


SMOKE PREVENTION. 

On the 28th of May, 1821, was passed an Act for 
giving greater facilities in the prosecution aud abate- 
ment of nuisances arising from furnaces used, and in 
the working of steam engines. By this measure it 
was intended to afford a reasonable means of indicting 
all manufacturers, with the exception of such as were 
employed solely in the working of mines, who, by the 
production of smoke or other nuisance connected with 
their furnaces, made themselves obnoxious. Pre- 
viously, a prosecution for such an offence had been a 
tedious and costly process, and the new measure, while 
empowering the court before whom the indictment 





may be laid, to} and award suitable costs to the 
prosecutor from the defendants, likewise gave it 
mstructions to direct such means as might seem suit- 
able to be applied to the furnace under discussion, to 
prevent a repetition of the offence. 

This Act was, as might have been expected, very 
imperfect in its working, for as the prosecution was 
left to any private individual who could show a 
grievance, but few availed themselves of the privileges 
it afforded, not knowing how the dispute may ter- 
minate, whether for them, or against them. 

It was not till thirty-two years later that legislation 
again considered the subject, and in August, 1853, a 
Bill, to abate the nuisance arising from the smoke of 
furnaces in the metropolis, and from steam vessels 
above London-bridge, was » giving a more de- 
finite and decided means of reducing the evil, but 
applying only to London, wheréas the earlier Act was 
general im its application. By this measure it was 
enacted that the owners or occupiers of any premises 
amenable to the Act, or the commander of any steam- 
boat, should at all times afford facilities to a person, duly 
authorised by the Commissioners of Police for that 

urpose, to examine their furnaces, and that the re- 
Fasal to permit such investigation would be made a 
finable offence; it was farther provided that no in- 
formation should be laid against any person for the 
recovery of a penalty, except by the authority of one 
of the principal Secretaries of State, or in the metro- 
politan police district by the Commissioners of Police in 
the metropolis. The third clause of the Act is, however, 
the most important in the Bill. It succeeds a de- 
tailed statement of all the fines attending offences 
against its provisions, fines commencing with 40s. as 
a minimum on the first transgression, 10/. for the 
second, the penalties duplicating with each subsequent 
transgression, provided always that the words “ con- 
sume or burn the smoke” shail not be held in all cases 
to mean “to consume and burn all the smoke, and 
that the justice or justices before whom any person 
shall be summoned may remit the penalties enacted 
by this Act, if he or they shall be of opinion that such 
person has so constructed or altered his furnace as to 
consume or burn as far as possible all the smoke aris- 
ing from sucl furnace, and has carefully attended to 
the same, and consumed or burned as far as possible 
the smoke arising from such furnace.” 

When an Act prescribing so minutely the respon- 
sibilities of furnace users, and the penaities attending a 
breach of its provisions, was made law, it followed of 
course that its active administration should be en- 
sured, and as it became the duty of the Metropolitan 
Police to carry it into effect, it rested with them to 
elect their Inspector, who should detect, and call to 
account, all those who still persisted in making smoke 
in the face of an Act of Parliament. 

With the necessity, of course, the man arose, and 
Mr. Sandison, previously but a simple ironmonger, 
awoke one morning to find himself famous, as Metro- 
politan Smoke Inspector. Very zealously he per- 
formed his duties, very eagerly he looked for smoke, 
and found it. The diguity of the law was upheld by 
the diligence of its officer. Indeed, aceording|to Mr. 
Paget, upon one occasion when a delinquent was called 
before that magistrate to suffer from breaking the 
decree, the inspector “went and made a smoke” at 
said delinqueni’s premises, rather than not have a 
smoke at all. Still, he has pursued his official course 
for something like fourteen years, through good report 
and evil report, undeterred by many defendants’ 
avathemas and magisterial rebukes, and he has 
pressed forward, guided by his pillar of smoke, towards 
a promised land of pension and retirement from his 
arduous task. 

But while we wish to accord to Mr. Sandison all 
credit due to lim, for endeavouring to fill the position 
with satisfaction to his employers, it is evident that 
the law has been most inefficiently administered, and 
that while on the one hand the users of steam boilers 
or furnaces have facilities for evading the stipulated 
penalties; on the other hand, a great injustice can be, 
and is often, wrought upon those who are indicted for 
the nuisance. 

Clause 3, which we have quoted above, exonerates 
delinquents, if they can show that they have adopted 
the best means for preventing smoke. Whatever 
might have been in the minds of the framers of the 
Act, in its practical working, it leaves to the judicial 
decision to determive whether or no the best means 
have been adopted ; a decision quite out of the pro- 
vince of amagistrate. Mr. Sandison, in his eapacity of 
public accuser, rather than of inspector, has for no 


part of his duty the pointing out of the best remedies, 
or of guiding the judge upon the point, which, it may, 
be observed, is probably fortunate, for however emi- 
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nent as an ironmonger, he cannot be expected to offer 
scientific advice. His business is to obtain cases, and 
to carry them through to conviction. But if im his 
official capacity he was capable of suggesting a tyes 2 
as well as of pointing toa fuisance—if he could guide 
the magistrate’s opinioiy instead of only making accu- 
sation—there might be “a chance for a more satisfac- 
tory working of the Act both for the general public 
and the indicted ones. As a rule, these Jatter are not 
desirous of evading the law : they are willing enough 
to prevent smoke if they were put in the way of doing 
so. But véry often being unable to judge between the 
merits of different systems, and unable to select one 
which should be most suitable to their own peculiar 


extended authority to remedy.an evil, rather than to 
aceuse the voluntary or i perpetrators of it, 
it is only fair to assume that his duties would be dis- 
charged with better success, and 
every one, 





——— 
STEEL RAILS. . 

Prosas.y nothing is better established in railway 
practice than the superior economy of steel tyres, as 
compared with iron, even at twice the original cost 
per hundredweight. The wear of rails is less rapid 
than that of tyres, except where the traffic is incessant | 
and enormous. Hence, probably, arises. the nice cal- | 








requirements, they are lost among a score of methods, cn cearg al a a mL ; a ante of rot 
each claiming priority in excellence, and may ultimately | 3144 steel rails ans 6 = accruing upon 

select one for adoption which will mot m the least)" 1; i, now eine ctively.. be ied that the 
justify the sanguine representations of its inventor, | royalty on being ney cet don, clehat 





nor the fair expectations of the purghaser. Such an 
one may find that despite of all care, the eagle eye of | 
Mr. Sandison will sean his chimney ftom afar, and de- 
nounce him presently. Then there is nothing left for 
him to do but to try again, possibly with the same re- 
sults, for there is no safety in the multitude of smoke 


this royalty will cease, with the expiry of the patent, 
in February next. The royalty is, and has all along | 
been, 1/. per ton only, oad of this but 17s. 6d. will | 
cease to be levied in Be next. Steel rails have | 
hitherto been put dowa.mamly on those portions of | 
seer 3 railways on which the traffic was unusually heavy, and | 
paysicians... . 5 as these portions have, for the most part, Sass already | 
The details of prosecution also are most unsatisfac- | jxid in steel. the necessity for the further use of steel | 
tory. “Upon information received,” the inspector | may appear less urgent now than it did a few years | 
visits the factory whose chimney stalks have been | ago ; but it is none the less. urgent where iron Tails, | 


caught in fragrante delicto, looks at the furnace, and | j, exposed situations, must now or soon be renewed. | 
afterwards summons the offender to appear before the | : 


district magistrate, Then comes the struggle, on the — pone Figs pol versa pollens Serevegae 
one hand for conviction, on the other for exculpation. economy, to be left te ulfl their full service; bat | 
The prosecuting inspector brings forward conclusive | there are thousands of tons of iron Tails, on our great | 
evidence of defeetive arrangement in furnaces, of care-| jines of railway, which will bave completely worn-éut | 
less manipulation, of long continued and dense smoke. | this year, and which must therefore be renewed before | 
Tie defendant shows that his method of smoke pre-| wintor sets in. And as itis easy to prove that, under | 
vention is effective, his servants most trustworthy, his | joayy traffic. the wearing value of steel, even at 12/. | 
chimneys gailtless of anything but intermittent exhala-| per ton, is ‘very much more, after allowing for the | 
tions at moments of firing. One side has seen volumes | gifference of cost, hau 1 per ton ater than that of | 
of black smoke for three quarters of an hour, the other 37 i 

clouds of light vapour for three quarters of a minute. 


iron rails at 6/. or 7/., it would be anything but | 
oe ere? economy to put down iron rails again to last two, | 
I'he testimony of responsible and scientific witnesses : 
is met by testimony diametrica!ly opposite, of witnesses 
equally scientific and responsible. No wonder that 


three, or four years, merely to escape a moderate | 
present royalty, and to take advantage of its diminished | 
men ; . *} amount in 1871, ’2, or 73. 
the presiding magistrate is puzzled, and hesitates in pte 
his decision. ‘Phe evidence for the prosecution is so 
clear and straightforward, that no doubt. exists till 


So far as extensive obser- | 

vations go, the wear of steel is from ten to twenty | 
the witnesses for the defence are heard. If happily 
the judge can seize on any salient and unmistakable 


times that of iron, while as for breakages, the fractures 
of steel rails do not exceed one per cent. of those of | 
iron rails. In situations, then, where iron rails are | 

es ©! not likely to wear longer than a year or two, it would 

fact, visible in the angry cross sea of conflicting testi- ] i ‘ 

mony, he has a stand point from which he can 

deliver a decision, as in the case of Mr. Paget, quoted 

above, or in many cases where delinquency was indis- 


manifestly be unwise policy to replace them with iron | 

merely to avoid a few shillings extra royalty on steel. | 

This point is, we think, too well understood to require | 

. : any lengthened argument, and it is not, therefore, to | 

putable ; but if this point of vantage does not offer, ; 
the only course left 1s that taken by Mr. Woolrych, | 
the other day, when he decided to go and see for him- | 
self, and thereupon to issue his judgment. Not that 

such a course would certainly ensure a right decision, 

for justice may be defeated by unwonted care in firing, 

and the inspector may receive unjust discomfiture, 

where he was only fulfilling his duty. Thus in its 

working the Act is obviously unsatisfactory : to the 


expiry of the Bessemer patent, the steel rail mills con- | 
tinue, according to the current trade reports, to be 
very well employed. 
INTERNATIONAL COMMUNICATION. 
Tue suggestion of Sir W, Gallwey in the House 
magistrate, because it is well nigh impossible in dis-| or International Commission should be convened to | 
puted eases for him to bring the question to a satis- | inquire into the existing means of communication be- | 
factory issue ; to the inspector, whose position is an} tween England and France; with a view to the estab- | 
anomalous one ; and to the farnace owners, who, despite | lishment of greater facilities, elicited a reply from the | 
all their efforts to comply with the clauses of the Act, | President of the Board of Trade to the effect that the 
are still liable to conviction. | present unsatisfactory condition of transit had been | 
The first step towards a reform would be the ex-| brought before the notice of his department, and that 
tension of authority of the properly qualified officer, | a document was already prepared upon the — 
whose whole duty should be to attend to the official! Mr. Bright doubtless alluded to Captain Tyler’s 
business. The present inspector is assiduous and untir- | report upon the subject, which may be regarded 
ing in carrying out his instructions, but we submit that | as the first official step which this country has 
an engineer and not a hardware merchant is required | taken in the matter. Following the report, a Com- 
for the position. It should be the work of this officer |.mission will probably be speedily appointed to examine 
to do more than obtain convictions; he should be able | into the matter, to investigate the various boaa fide 
to advise furnace users as to the best means of prevent- | propositions which have been submitted, and to report 
ing smoke, and make it a part of his business to see that | accordingly, for it is as generally acknowledged that the 
the most suitable appliance was properly carried out. | assistance of the Government must be lent towards 
If this were done, the opinion of the inspector would | the execution of any plan whether beneath the sea or 
then outweigh all the conflicting evidence of retained | on its surface, as it is admitted that the evils in 
witnesses, the proper responsibility would then be | the existing Channel service must speedily come to an 
thrown upon furnace users, and they would not have|end. And when such a Committee come together it 
the plea, that they had adopted the best means in their | will be their first duty to collect all the information 
power to comply with the Act. wed can gather, and to solicit designs from French 
It may be urged that an abuse would follow such | and English engineers for the work. In such a 
an exercise of authority, that if the smoke inspector | ease they would be of course burdened with the im- 
had the power of recommending certain appliances he | mense mass of idle schemes which would be called into 
might be influenced by pressure on the part of smoke- | existence under such cireumstances ; but on the other 
preventing patentees. Such an objection could, how- | hand, they would have the benefit of the ideas of able 
ever, hardly be considered valid, and might be urged | engineers in both countries. And though Mr. Fow- 
even with more justice under the present dispensation, | ler and Mr. Hawkshaw have well occupied the 
a long experience of which has shown that such con-| ground—the one with a ferry, the other with a tunnel 
siderations are untenable. And if the inspector filling | —there will not be found wanting other engineers of 
such an office possessed professional experience and | standing whose designs will be of value and pregnant 











more satisfaction to | 
ee 


be wondered at, that within so short atime of the | 


| 


of | 
! ‘ ; | 
Commons, ou Monday night, that a Select Committee | 





Sati; 
METALLIC TUBES. 


A wew and ising i is that 
of the meamtestere of Gaal tu Foam rolled plates, 
by machinery. The resources of the tube drawer have 


not been called into requisition for the .production of 
stove pipes or Beer tubes, nor is it neces- 
sary that they should be. Heretofore have beer — 


made cheaply by hand. We shall next week illustrate 
and describe a simple continuous machine whereby 
these and other varieties of tubes may be made, at 
almost insignificant cost for attendance, at the rate of 
sixty feet per minute. They are made from flat strips 
or skelps, with a continuous, ge peel ae 
in two coutinuous edges are lapped locked to- 
gether by pressure only. If the statements of the 
patentees may be fully relied upon, small (1-inch) 
copper tubes made upon this plan have withstood a 
pressure of 250 lb. per square inch without leaki 
and tubes of iron, zinc, tin, &c., considerable al 

less pressures. The joint can be formed either i 

or outside of the tube, so as to present a flush surface 


| on either side as required. 


Supposing such results to be fully established by 
continued practice, it is a question whether surface- 
condenser tubes could not be made with advantage 
by the same process. Some of the larger surface con- 
densers, as those of the Hercules, have upwards of 
twenty miles of small, say, Zin. tubing. The pres- 
sure within them, where the steam is admitted to the 
outside, does not probably much exceed 25 |b. 
square inch, say, 12$ lb. due to the vacuum, 5} lb. 
for the head of sea water above the condenser, and 
71b. for the force required to pump through the cir- 
culating water. Should there be the least leak at 
any point, the leakage would be of sea water, 
of course, with whatever air might be in mixture 
with it. It isa nice question, only to be settled by 
experiment, whether there would be any lea in 
tubes thus made by machinery, and subj to a 
pressure of 25 Jb., and, if so, whether the leakage 
would be such as materially to yitiate the vacuum. 
If a tube should leak, it is not only a difficult matter 
to replace it, but it is even more difficalt to find it 
among from 3000 to 7000 others. So far as a little 
leakage of salt water is concerned, it is by no means 
objectionable when it is considered that a little salt 
water is the very thing wanted at intervals in boilers 
working with surface condensers. If the salt water 


| does not enter the condenser, it has now and then to 


be pumped in from the sea. In the latter case, how- 
ever, the supply is known, and under control, while in 
the former it may be anything or nothing. 

If mechanically jointed tubes should be found avail- 
able for surface condensers, as possibly they may be, if 
will be urged that the laps of the joints represent so 
much excess or waste of metal, and that the rolled 
metal, with which the process commences, must cost 
more than the cast metal employed by the tube drawer. 
It will remain to be seen how much thinner metal may 
be employed in rolled plates than that to which tubes 
of the same strength may be drawn, and there is again 
to be considered the great economy of manufacture in 
the new process as compared with the slow and tedious 
process of drawing. e intend to ‘offer no opinion 
upon these points, but to await the results of careful 
experiment, results which will probably be soon forth- 
coming. The members of the Institution of Mechanical 
Engineers are likely, we understand, to have an oppor- 
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of No, 9, Doughty-street, M and 
42, Kirby-street, Hatton-garden. 

Crostze or Tae Taamus Toxwet—-This week the 
Thames Tunnel was finally closed as a public footway. This 
undertaking, which at the time of its design was considered 
a masterpiece of science, and which a communication 
under the river Thames between Rotherhithe and W; 
opetoll on the 200d of Monch 190k, betioe bene 

on 

Sir 1. 8. Brunel in 1824. ‘The total cost of the tunnel wna 
pe ba 600,0001., but the East London hem pr | 
recently purchased it for a little over « third 
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the Lecture " 
Society (adjoining the Central Railway Station), on Tuesday 
and Wednesday mornings. The chair will be taken at 
10 o'clock on each morning by the President, Sir William 
Armstrong. 

List of Papers. , 

* Description of the Hydraulic Swing Bridge for the North- 
Eastern Railway over the River Ouse near Goole,” by the 
President. 

“ On Mechanical Ventilation of Collieries,” by Mr. William 
Cochrane, of Elswick. 


“On Mechanical Firing of Steam Boilers,” by Mr. Joba | 


Daglish, of Seaham. 





| 
“Description of the Hydraulic Machinery for Warehous- | 


ing Grain at the Liverpool Docks,” by Mr. Perey G. 
Westmacott, of Elswick. 


“ Deseription of a Revolving Furnace for Chemical Works,” | 


by Mr. K. Calvert Clapham and Mr. Henry Allhusen, of 


Newcastle. - 

“On Towing Boats on Canals and Rivers by a Fixed Wire 
Rope and Clip Drum,” by Mr. Max Eyth, of Leeds. 

On Tuesday an evening meeting will also be held at 
9 o'cloek in the same Lecture Theatre, when an address will 
be delivered by the president; and 
Noble's apparatus for determining the velocity of projectiles 
in various parts of the bore of a gun will be exhibited in 
action in the library. 

On Tuesday afternoon there will be two excursions, either 
one of which can be taken by the members. 

Seaton Delaval Colliery (11 miles) ; large superior colliery 
plant. The members are invited to luncheon by G. Baker 
Forster, Esq 

Ryhope Colliery (18 miles); deep sinking 600 yards, and 
large superior colliery plant; Sunderland Old Iron Bridge 
on the way toRyhope. The members are invited to luncheon 
by John Taylor, Esq. 

The members are also invited to luncheon by Messrs. 
Robert Stephenson and Co. on board a new Holyhead and 
Kingstown steamer at Tynemouth. 

On Wednesday afternoon a number of engineering works, 
manufactories, &c., in Newcastle and Gateshead will be open 
for the visit of the members, according to the list in the de- 
tailed programme ; these works will also be open on the other 
days of the meeting. 


The following works can also be visited by the members on 


this and the other days of the meeting : 
Henderson's Carpet Factory, Durham (21 miles). 
Framwellgate Colliery, near Durham (23 miles), with 
Rammell ventilator working underground. 
Murray's Engine Works, Chester-le-street (44 miles). 


Pelton Colliery, near Chester-le-street (10 miles), with | 


(Guibal ventilator and Rammell ventilator. 
Washington Chemical Works, Washington (11 miles). 
Washington Colliery (13 miles), with Lemielle ventilator. 
Rainton Colliery, Leamside (19 miles) ; underground haul- 
ing by chains. 
Seaham Colliery (19 miles); deep sinking 600 yards, large 


| 


afterwards Captain | 


MH 





superior colliery plant, and mechanical firing of steam 


boilers. 


Swinburn's Glassworks, South Shields (8 miles), on Wed- | 


nesday afternoon 
On Wednesday evening the members are invited by the 


president, Sir William G. Armstrong, to dinner at his resi- 


dence. 

On Thursday there will be an excursion down the Tyne by 
three special steamers. 

First steamer to visit Messrs. Palmer's Ironworks, Engine 
Works, and Shipbuilding Yard, and in addition Messrs. 
Tennant’s Chemical Works, and some of the most important 
engineering works, the party being invited to luncheon by 
Messrs. Palmer. 

Second steamer to visit Messrs. Allhusen’s Chemical 
Works, and iv addition Messrs. Palmer's Iron and Shipbuild- 
ing Works, and others of the most important engineering 
works; the party being invited to luncheon by Messrs. 
Allhusen 

Third steamer to visit the Bridge and Dock Works, the 
Dredging Works, Dredger Repairing Yard, and Tynemouth 
Pier Works; the party having lancheon on board the 
steamer. 

On Friday there will be two excursions, either one of 
which can be taken by the members. 

Allenbeads Lead Works (38 miles), hydraulic engines and 
machinery for crushing and sifting the ore hydraulic borin 
machine and lead smelting works. The members are invited 
to luncheon by Wentworth B. Beaumont, Esq. 

Ferry Ironworks and Thrislington Colliery (27 miles), 
and South Brancepeth Colliery, (38 miles). Ferryhill 
largest blast furnace, 105 ft. high and 27 ft. diameter, large 
blowing coginen, and hydraulic hoist. Thrislington Colliery, 
— Guibal ventilator, 36 ft. diameter. South Brancepeth 
Colliery, largest Lemielle ventilator, 22 ft. diameter and 30 ft. 
high, and pew coke ovens. 

he members are invited to luncheon at Ferryhill by 
James Morrison, Esq., and at South Brancepeth by I. Low- 
thian Bell, Esq. 


Sream Exoines.—The value of the exports of steam en- 
gines made from the United Kingdom has somewhat revived 
this year, having amounted, to May 31, to 645,771/., as com- 
pared with 569,963/. in the corresponding period of 1868, 
and 778,088/. in the corresponding period of 1867. The value 
of the steam engines—probably for the most part locomotives 

-sent to Russia has largely increased this year ; on the other 
~— are has been a rather material decrease in the case of 
miieh india 


| vertical engines and 


Tar annexed engraving represents one of the standard 
ilers, constructed by Messrs. Marshall, 
Sons, and Co., of Gainsborough, which they make of from 


2} to 12 horse power, and of which they exhibited examples | ; 
| together by chains working over grooved sheaves, and held 


at the recent show at Manchester. The boiler is of the dome 


class, with cross seetion Lowmoor tubes, and is of extra | 


strength throughout. The cylinder, which is steam jacketted, 
is cast in one piece with the valve chest, which also contains 
the stop and throttle valves. By removing the lid at the side 
of the valve chest, access is gained to the stop, throttle, and 
slide valves. The rod of the latter is guided in the upper part 
of the valve chest, thus preventing undue wear in the gland by 
the motion of the eccentric rod. The cylinder is attached direct 
to the upper part of the steam chamber of the boiler, the base 
of which is placed to fit the same by means of a radial planing 
machine. t strong wrought-iron plate is rivetted to the 
lower part of the boiler te receive a saddle casting for sup- 
porting the crank shaft. This saddle is planed to fit t 
late, and is firmly bolted thereto clear of the boiler barrel. 
e crank shaft is of the locomotive form, erabling the 
power to be given off from either or both ends of the shaft 
at once. The slide-valve eccentric is fitted with a reversin 
plate, by means of which the engine can be readily al 
to run in either direction. The governor is direct acting, 
and the foree pump is worked by an eccentric, and is fitted 
with treble ball calies and return hose. The pump is thus 
always kept cool, the surplus water running back into the 
cistern or well. Efficient means of lubrication are provided 
for all the working parts ; oilboxes are fitted to the upper end 
of the slide bars, and the bottom end of the connecting rod 
is recessed out to form a large oilbox for saving the crank 
pin. The boiler is fully equipped throughout, being pro- 
vided with double safety valves, pressure gauge, glass water 
auge, gauge cocks, blow-off cock, &., and can be felted, 
agged, and cased with sheet iron, if required. 
essrs. Marshall make a number of these engines on 
wrought-iron trucks with locking gear and shafts, as shown 
in the engraving, enabling them to be readily moved by 
horses moderate distances on good roads. The portion of 
truck immediately under the boiler is arranged to serve as an 
ashpit, and is fitted with draught regulators. For fixed 





purposes they substitute a metal base plate in lieu of the 
wrought-iron truck. 





| taking, especially when it serves the interests 


Figs. 4and 5 represent Messrs. Marshall's improved wheel 
chocks for scotching the travelling wheels of portable 
engines and thrashing machines when at work. They con- 
sist of blocks hollowed to fit the wheel rims, and drawn 
in position by a ratchet. They are quickly fixed and 
adjusted. 


Tae Cuaynxet Tuxnet.—Referring to the recent article 
in the Moniteur, upon the posed Channel Tunnel, the 
Credit International says, “ If we may believe this paper, it 
is not true that the French commission had expressed a 
favourable opinion concerning the tunnel; on the contrary, 
it had rejected the request of a subvention disguised under 
the shape of a tee of interest of 24 per cent. on a capi- 
tal of 50 millions of francs, of which one half would accrue to 
each Government. The commission had stated that the ex- 
amination of this plan, originally of French creation, as it 
was proposed twelve years ago by an eminent engineer, 
M. Thomé de Gamond, could only be entertained with the 
understanding of producing a statement of costs and naming 
the time uired for the completion of the works. When 
M. Thomé Gamond emitted the idea of tunnelling the 
Straits, the enormous amount of the preliminary expenses, 
which were su to amount to 20,000/. (500,0v0 fr.), 
threw the public aback, and the plan was set aside. 
Such are the objections set forth in the letter of the Moniteur 
If the engineers of the bridge in contemplation fancy that 
they are sufficient to stop their rivals, they are deeply mis- 
taken. An outlay of 500,000 francs in preliminary expenses, 
which seems to them exorbitant, will be a very con- 
sideration in the minds of men who have constructed the 
Great Eastern, that monstrous superfluity which was never- 
theless destined to realise a plan long looked u as 
chimerical, the laying of electric cables between the Old and 
the New Worlds. e have only, however, to study the 
weight of the name of each member of the deputation re- 
ceived by the President of the Board of Trade, to be con- 
vinced that the national pride once enlisted in this question, 
the project will follow its course and will meet in England 
with the support which is granted there to ev: under- 

i oft country.” 
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GWATHMEY’S COTTON-GIN AND HULLER. 


Tue above engraving represents a transverse section of 
the Champion Cotton-Gin and Huller, constructed by Mr. | 
Richard K.Gwathmey. The cotton is dropped into the front | 
box, A, where the saws in operation carry it into the breast | 
box, B, the hulls being constantly kept back by the hulling | 
roller, O. The cotton roll, which forms in the breast, B, is | 
carried and kept intact by the two carrying rollers, D and 
C, the lower one of which is open or slatted, and the upper 
one a continuous circumference. The brush, F, takes the 
cotton off the saws, and throws it on the wire gauze cylinder, 
G, which allows the dust, but not the cotton, to pass through 
it. The brush, F, gathers the cotton again from this wire 
eylinder, and throws it past the mote board, L, and out of | 
the flue, M. O shows the ribs between the saws, and H | 
shows an inclined sliding bottom to adjust the hulling opera- | 
tion. The seeds pass out under the roller, D, fall into the | 
trough, J, and are carried off by the screw, K. 

The saws are so arranged as to run in a reverse direction 
to those of all other gins. From this new adjustment a great 
advantage is claimed, namely, that of procuring the lint 
from the seed cotton “in the boll,” without cutting or break- 
ing the hulls or napping the lint. 

t must be obvious to all who have any experience of the | 
mode of preparing cotton for the market, that a machine | 
which will accomplish this without any additional power 
required to work it, must enable the planter to cultivate and 
gather in much larger crops with the same number of hands 
than he could possibly do by relying upon the capacities of 
ordinary gins, adopted only for work upon cotton previously 
picked from the hull. 

To show the financial advantages claimed for this inven- 
tion, a short calculation will suffice. In the usual way of 
hand-picking cotton, from 150 to 200 Ib. in the seed consti- 
tute an average day’s work of a hand. But when the boll 
and hulls are pulled or raked off, from 600 to 800 Ib. a day 
can be carried from the field by a single hand. | 

Supposing the cotton to be picked from the field by the | 
hand, in the usual way, at the rate of 200 Ib. to the hand | 
Pe. day, the amount in thirty days would be 6000 Ib. Al- 
owing two-thirds of this weight for the seed, the amount of 
cotton wool, after ginning, would be 2000]b. of merchantable 
cotton, or 5 bales of 400 Ib. each. This, at 20 cents per 
pound, would yield the planter $400 for thirty days’ picking | 
of one hand. 

But where a Gwathmey gin is employed, which will gin 
the cotton thrown into the hopper, hulls and all, four times 
the amount can be gathered from the field by one hand in 
the same time, that is to say, 24,000 Ib. in thirty days. 
Deduet from this gross weight 10 per cent. for the hulls, and | 
two-thirds of the remainder for the seed, and the yield of 
clean cotton wool to the planter would amount to nearly 
20 bales, which, at 20 cents per pound, would give $1600 
for the product of one hand's picking for thirty days. 











THE ALBERT DOCK, HULL. 
Tae new dock at Hull, recently leted, P 
formally yesterday by the Prince and Princess of Wales, and 
named by them in memory of the late Prince Consort. The 
first stone of this work was laid in 1863, and has occupied 
altogether six years in its completion, the total outlay being 
about 1,000,000/., of which 354,000/. was raised by bonds, 
and the remainder by shares. The Times has the followin 
description of the work. The basin of the Humber doe 
forms the entrance to the new western deck, but to enable it 
to meet the increased demands made upon it it has been en- 
ry ng it is now 1000 ft. in length by 300 ft. in 
idth. The lock is one of the largest in England, the 
chamber being 320 ft. long and 80 ft. wide. The depth of 


aa 





| water in it at spring tides will be 30ft., and at neap tides 
| 24ft. The lock 


is enclosed by two pairs of wrought-iron 
gates, 80 ft. in span, and worked by powerfal hydraulic ma- 
chinery. Almost the largest vessel ihoat could pass 

the lock ; the ncaa peli te do so were not 

“ big ship” equipped with Separate machinery is 
fitted to each pair of lock gates, and on the piers opposite 
ca s are erected worked by hydraulic engines placed be- 
meath ; in ence off aanideat to ths mas i ision is made 
for manning the a in the ordi 

4ft. wide running each gate will a 
crossing the lock, which can be filled in 34 minutes only, 
sluices being necessary for this operation, while two of 
same capacity will as quickly empty it, although the ordinary 
time for filling and emptying eehamber will be 
minutes. The four sluices form arched 
each 7% ft. high and 6ft. wide. Opposite 
on the south side, a wrought-iron 
across for general traffic, and will facilitate 
with the town and between the 

dock. The bridge will be worked, like 
hydraulic r. The south-east pier 
stands in Humber basin is faced with 
the opposite pier is built of Bramley 
terial, it may be added, which has 
part in the construction of the dock 
side a large ice warehouse will be 
west of this a platform 48 ft. wide will 
700 ft. ; this platform, which is intended 
tion of the fish trade of the port, will have offices 
rooms overhead. On the north side of 
known as the Railway Creek ; the north of this creek 
has been allotted for the use of the Manchester, Sheffield, 
and Lincolnshire Railway Company, and the south side is to 
be occupied by the still larger transport i 
in the com ive ignation of the N 

Railway Company. These arrangements have been rendered 
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long by 37 ft. wide; the engine 
wide; and the accumulator house is 
anges & 0 Stee See vee 
water for the w hydraulic machinery 
nexion with the ye Roy 
engine at a pressure of 700 Ib. to 
ing a column of water 1500 ft. high; 
constructed that one-half of its power 
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«- THE CROSSNESS “PUMPING STATION. 
__ Tun a¥erag . 


ope of getting a sufficient sapply of a suitable quality for 
feeding the boilers aud fer domestic use, the water obtained 
from the Thames being very unsuitable for both these pur- 
principally on account of the large amount of salt 

Id in it. 

In the process of sinking the well, unusual difficulties 
were encountered. After having reached a depth of 961 ft. 
the available means of operation failed, and the contractor 
declined to proceed with the undertaking. Afterwards a 
further depth of 4 ft. was reached, when it was found that 
the gault had been almost penetrated; but the operation of 
getting the tools into the 3 in. pipe, which was passed down 
the boring, proved so difficult and tedious, and the progress 
was so constantly impeded by the closing up of the hole 
through the falling and closing in of the soft material 
forming the sides, that the work was temporarily 
abandoned. 

A new contract has been made with Mesars, Dowcra and 
Son for the completion of the well, and a larger boring is 
to be made for a further depth of 35 f{t., when it is antici- 
pated that the lower green sands beneath the gault will be 
reached, and it is assumed a plentiful water supply main- 
tained. A sum of 6480/ has already been expended on the 
work. 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Glasgow Iron Market.—Since last re there has 
been very little doing in the local pig iron her. -oed owing to 
the annual fair holidays, which occur at this time of the year. 
The quotations have varied little from those of this day week. 
From 50s. 9d, to 60s. 104d. cash, and 51s. a month, have been 
the prevailing prices. To-day the market has been very 

uiet, with little or no business reported. The quotations 
toe No. 1 G. M. B. are from 51s, 3d. to 51s. 6d., and for No. 3 
50s. 6d. ; for No. 1 Coltness 58s. 3d., and for No. 1 Gartsherrie 
686. Last week's shipments of Scotch pig iron were rather 
below those of the corresponding week of last year; but 
while the imports of Middlesborough pig iron were 2604 tons 
in the week ending 18th July, 1468, for the week ending on 
Saturday last, they were ni/. 

Water Supply.— The long continuance of the present 
drought is as good deal of anxiety at Greenock. At 
& meeting of the Water ‘Trust, held on Monday last, it was 
re that the water in Loch Thom had fallen to 21 ft. 8 in., 

ich is equal to 44 weeks’ supply. Should it fall to 12 ft. 
there would then be only eighty-one millions of gallons, or 
forty days’ supply. The millowners in the town are only 
reeciving half supply at present, and it is proposed to stop 
the Sly to the publie works entirely, if there should be no 
rainfall before next meeting. Already the Greenock Foundry 

y are threatening the Water Trust with an action 
of d At several of the coast towns on the Firth of 
Clyde, afe numerous complaints of scarcity, and in 
some instances, it is said, that gentlemen having large houses 
at the coast, are about to introduce ee for distilling 
the sea water for family use. At Inellan and Dunoon the 
future water supply is being provided for. Messrs. Copland 
and Foulis, engimeers in this city, have, in obedience to in- 
structions, prepared plans and specifications for a reservoir, 
filter, and tank, and cast-iron pipe service. The works are 
to be commenced forthwith. The Glasgow Water Com- 
mittee met to-day, and considered the question of water 
supply, but the report submitted by Mr. Gale, the engineer, 
showed that there was no cause for anxiety. In Loch 
Katrine and the other lechs the amount of water on the 
10th inst. was sufficient to supply the city for sixty-eight 
days. In the Mug-dock reservoir there was twenty-two 
days’ supply additional, and in the Gorbals reservoirs to the 
south of the city there was enough for sixty-nine days’ 


supply. 
, a Fuel with Marine Engines.—Two excellent 
examples of economy of fuel wjth marine engines made by 
ineers to be put upon record. The first 
Attalo, a screw steamer recently built by 
Mesers. Thomas Wingate and Co. for the Asia Minor Steam- 
ship Comper This vessel has made the passage from 
Glasgow to Malta in the remarkably short of twelve 
days, altho deeply laden, while the consumption of fuel 
only six tons in twenty-four hours, 
icated horse power per hour. It is 
ionally smal! consumption will 
be further reduced by using Welsh coals. The Attalo isa 
steamer of the onewing dunensions—170 by 22 by 14, and 
is fitted with vy 2 Messrs. Wingate’s improved com- 
pound engines of 80 horse power nominal, and ison’ 
surface condensers. The other instance is that of the screw 
Xanthe, of Leith, 1000 tons burthen, which has just 
engines taken out by Messrs. James Howden 
this city, and replaced with that firm’s patent 
compound engines of 110 nominal 
her new machinery tested on Mon- 
the Cloch and the Cumbraes. 
with and against the tide, gave 
he rate of 10.31 knots per hour, and the consumption of 
i accurately under inspection for the 
engines going continuously at 
full speed—was exactly 5 ewt. per hour—a result, in = or 
Se bn pert gd ame wheter g~ be 
advanteges arising from the use of these 





| horse 





—=— 
improved engines may be more strikingly shown by the fact 
that those which they re dyn ponte fond we 
er, and of i reeent manul. by an 
English firm of note, gave a of only from 6 to 64 knots 
hour, on a consnmption of nearly 14 ewt. per hour. 
essrs. Howden and Co. have already fitted a of 
steamers with their patent compound engines, all of which 
have shown smniatliiy high eecnomical results, which have 
in every case been fully : ined during long voyages... 


Railway Competition—The rivalry. which has be 


nise this le 
at Greencdiinaal 
in order to 

also bidding 

route. In 

and North-Bastern 


fast 


London so as to overcome the distance between the two 


capitals in ten hours and five minutes, or about half-an-hour | trade. 


less than the time takem.by the limited mail ; 
don to Glasgow the time is to be i 
 portpetvlil Harbour and Lighthouse —ti from 
Portpat a i, a 
cuteness of the President of the Board Of Teate, in reply to 
Lord Garlies, a few nights ago, that the actual sum taken in 
the estimates this year for Portpatrick Harbour is 437/. to 
defray the small current ex and that the Treasury has 
also agreed # provide a sum to pul) down the lighthouse. 
The reason by Mr. Bright for the-work of demolition 
is that the hghthouse has for some time been rather crazy on 
its foundations, and likely to » and obstruct the channel. 
We hope, says the Morniag i 
satisfactory to the of Portpatrick, though it differs 
from accounts that have reached us from ag aw 
is another lighthouse which is 


from Lon- 


at Port 
no doubt supplying with oil, since the universal 
mariners is both Portpatrick harbour and light ate of]! 
through the 


invaluable service in the storms which sweep 
North Channel. ~, : 

Dundee Harbour Improvements.— new i 
are well py nas are contractor for the aaa = 
esplanade has operation: 8 running out an em- 
benhenet of loose stones from Mentaien Point. There will 
not be much artificer work at it for some time. The con- 
tractor gets his material from a quarry a few miles to the 
westward, and conveys it by the Caledonian Railway to a 
siding at the Point, and so leaves little manual labour to be 
done. The sea-wall will probably be of hewn stone, but some 
time must elapse before the contractor's operations are 
advanced that length. 

Use of Dynamite in Scotland.—I find from recent in- 
quiries that this material is getting into use in Scotland, 
notwithstanding its great expense and the difficulty of get- 
ting it when want The contractors for the new water 
works at Greenock are using it in driving a tunnel some 
miles in length. ‘They find it to be of special use in water- 
bearing rocks. It is also in use at the Ballachulish slate 
quarries, and on the estates of the Marquis of Breadalbane. 
At present it all comes to Glasgow from Hamburg eid Car- 
narvon, through Messrs. Webb and Co., who are Mr. Nobel's 
sole agents. A number of wealthy gentlemen in Glasgow, 
who are largely interested in mining operations, are ready, 
as a company, to go into the manufacture of dynamite in 
Scotland. 


LIVERPOOL NOTES. 
Liverroot, Wednesday. 

The Sewage Question at Bolton.— The Corporation Sewage 
Committee at Bolton has at length decided upon a scheme 
for intercepting and utilising the sewage of that town. 
They propose to lay down a line of cast-iron pipes along each 
side Ai the invert, in the bed of the river which flows through 
the borough, the cost to be about 30007. The disposal of the 
sewage is left over for future consideration. 

The Dock Board and the Shi of Dangerous Goods. 
—The Mersey Docks and Harbour Board are determined 
to spare no pains to prevent the shipment of inflammable 
oils and other dangerous goods without full information as 
to their nafure. Mesers. Bahr Behrend and Co. an 
eniment firm of Liverpool merchants, were fined 10/. on 
Tuesday for permitting a case containing collodion oil to 
be laid down on the quay at the north side of the Wellington 
dock, for shipment by the steamer Rosetta, without having 
the nature of the goods com gg Tiger paw outside, as re- 
quired by Act of Parliament oil came to Liverpool 
by the ) Fear or and North-Western Railway, and it was 
alleged that the Company, who must have known the 
contents of the case, did not offer any objection to carrying 
it. There is a question as to collodion being actually 
inflammable, and many people competent to form an opinion 
think that under ordinary circumstances it is not dangerous. 
The magistrates, however, consider it explosive, and con- 
sequently fined Messrs. Bahr Behrend and Co., for not 
having marked the contents upon the outside of the case. 

The Screw-steamer Belgian.—This vessel, lately one of 
the Montreal Ocean Company's mail steamers, but now 
owned by Mr. Edward Bates, of Liverpool, has undergone 


very extensive alterations by Messrs. Laird Brothers. She 
has been fitted with new engines on the compound system, 
Sue (a) Grane Beare Row ivrented cylinders, the 
small! one being 32 in. in diameter, and the large one 60 in., 
with a stroke of piston of 3 ft., using steam at 60 Ib. pres- 
sure. During the trial trip last week the engines made 
about 70 revolutions per minute with an ab t supply 
of steam. 
Depreciation of Mill Building and Machinefy.—Recent 
Bhi in. : wdistricts have shown, in a re- 
weciation in mill 
: Ls of late years. ret 
: ‘of this has just o¢ in connexion with a 
at failare at Preston. N, which cost originally 
purchased by the firm in question a few years 
They spent. 40004, more in machinery and 
s of various kinds, making the total cost to them 
‘Ingeting of their creditors was held last week, 
od contents were set down at 6000/., show- 
bm, simee its ereetion, and including ma- 
Of., and of 10,0002, since its purchase by the 
The amount put down as the value of 
belonging to the same firm was 17,0007. less 
ite original cost—the total depreciation of mil] buildings 
fachinery since they commenced business a few years 
cotton spinners and manufacturers being 27,0001. 
only one firm, and if the depreciation of their pro- 
multiplied by the of manufacturers of ‘equal 
we shall then see what a critical posi- 
are in at the present time. 

‘ the and Iron Districts.—There is a 
little more aniniation in the trade of Birmingham, and there 
i i y of orders on account of the home 

i is also in a more 
satisfactory state. merchants are very busy and 
all are fairly engaged ; butin the fancy trades there is still a 
great deal of slackness reported’ The Wolverhampton iron 
trade remains without. any change. The demand for ordi- 
nary makes of finished iron shows no sign of improvement. 
There is not less doing, perhaps, but two-thirds work is about 

ide. rails are to be had, but not the ad- 
vaneed price whieh has been so generally looked for. The 
stock of pig on the Tees is increasing, the South Stafford- 
shire make is larger, so that buyers are not anxious to press 
their orders. 


back in the hope of a re- 
money market is looked upon 

: position of the trade. 

de to-complete Russian engage- 
the shipping season. But tonnage 
have to be paid for the 

required. A large business con- 
with American buyers, and large 

pre 5 So be to the United States. 

are at Newport to convey rails to 

Moilendo and Port Aason for Peruvian railways. Pigs of 
the best brands command a ready sale, and previous quota- 
tions are fully maintained. There is some dulness in the 
tin-plate trade, and at several of the works the men are 
working short time. Steam coal proprietors are doing only a 
moderate trade, the recent decision of the Admiralty in order- 
ing the partial use of north country coal on board her 

—— ships having injuriously affected the coal trade of 
South Wales. A fair amount of business is being done in 
house coal, and the shipments are slightly over the average. 


Tue Pacrric Rattxoap.—The Government Commis- 
sioners appointed to examine the road, ex- Vice-President 
Wade and Hon. James Brooks, M.C. from New York, have 
sent a telegram to the Secretary of the Interior from San 
Francisco, stating that they have gone over the road at a 
speed of 30 miles an hour, nearly all the way by daylight, 
and find it to be as good as any new roads ever made in 
America. From Echo Canon to the Humboldt the line is 
not perfected, but hundreds of labourers are now perfecting 
it as rapidly as possible, and they are satisfied that all has 
been done in good faith. With reference to the portions. of 
the line that were lately completed, the Government (om- 
missioners appointed to examine and aceept or reject them, 
General Warren and Hon. James F. Wilson, M.C. from 
lowa, say that some additional expenditure will be required 
to perfect them, but that in all other respects the road is 
well constructed, and ready for immediate service, in accord- 
ance with the law. The company is rapidly and in good 
faith finishing the incomplete work, oa they recommend 
the acceptance of this portion of the line by the Government. 
A good deal of traffic goes over the line, but no disaster to 
any passenger train has thus far occurred. 


Rattway Casvattigs in 1868.—The compléte official 
tale of casualties to human life and limb on all the railways 
of the United Kingdom during the twelve months ending 
with December last is 212 killed and 600 injured. But 
among the killed 8 suicides are counted, for which the rail- 
ways cannot be deemed responsible—unless, indeed, the 8 
unfortunates were shareholders. Making this deduction, we 
have 204 deaths. This, however, is under the mark, but how 
much under the return of the Board of Trade offers no 
means of estimating ; it tells us only that the statement of 
“aecidents to servants of companies or of contractors cannot 
be looked upon as complete, as many railway companies (not 
being required by law) do not report to the Board of Trade 
every aceicdent which may have oceurred to this class of 

ersons.” Nearly all the recorded injuries and about two- 
thirds of the recorded deaths fall under, with reference to 
the sufferers, two broad and opposite categories—accidents 
from causes over which the sufferers had no control, and 
accidents from causes originating in the misconduct or care- 
lessness of the sufferers. The other deaths, about one-third 





of the whole, are classed without specific regard to these 
conditions, ; 
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RECENT PATENTS. 


Tur following specifications of completed te are all 
dated within the year 1868; and that year should be given | 702, Wiliam Roneat Lake, 6, on- buildings, “An 
in ordering them, at the annexed prices, from the Great Seal | oo0g” youren 8 12. "Debtin’* 
Patent Office, Chancery-lane. ments in galvanic batteries saat Tanyrove- 


(No. 3358, 10d.) Richard Needham, of Dukinfield, patents 
methods of constructing scrapers used for cleaning the outer 
surfaces of the tubes of “fuel economisers.” A i to 
these plans the scrapers are carried by frames, as usual, but 
instead of being fixed rigidly to these frames they are inclined 
at an angle of about 45° and are placed in slides, so that as 
their edges. wear, the scrapers slip down im their slides and 
keep constantly in contact with the surfaces of the pipes. 

(No. 3362, 8d.) John Corbett, of 11, Sekfi 
Clerkenwell, patents arranging 


0 NE ee eae one 
end against the inner of the rods at the other, 
wien the bets seins See The object of the 

ent is to obtai . i ane coe 


rods would stand it, but they wouldn't. 
to the frames of i 
that the buffer rods should 

(No. 3363, 1s. 4d.) Augustas’ Lea Bricknell, of Stratford- 
upon-Avon, patents improvements in the construction of the 
rotary engine or pump patented by him in Jane, 1867. 

(No. 3370, 2s.) James Samuel, of 26, Great George- 
street, patents — of locomotive steam carriages. 
Some of Mr. Samuel’s plans have been already illustrated 
in this journal, and we may probably describe others at some 
future time. 

(No. 3371, 1s. 4d.) James Taylor, junior, of Water Heys 
Foundry, Wigan, patents arrangements of movable fire- 
grates for steam boilers. We intend to illustrate one or 
more of these arrangements in an early number. 

(No. 3376, 10d.) William Baker, of Wigan, also patents 
arrangements of movable or travelling grate bars for steam 
boilers, these arrangements being especially intended for 
application to Cornish boilers. Drawings would be required 
to explain the eee proposed. 

(No. 3377, 1s.) are Antoine Francois Mennons, of 96, 
Newgate-street, patents, as the agent of Alexis Belaieff, of 
St. Petersburg, methods of forging screw threads on bolts, 
&c., by swaging them between dies provided with a tapped 
hole of eval form. . 





THE PATENT JOURNAL. 


Grants of Provisional Protection for Six 
Months. 

1183. Parmer Bogler and Heimmen Kayser, Vienna, “ An 
improved lift for raising and lowering merchandise and weights 
of all descriptions,” 

1185. Purp Booten and Heiwarce Kayser, Vienna, “ Im- 
provements in means and a for regulating or controlling 
the delivery of tickets at railway stations and other similar 
places, part of which invention is applicable to telegraphic 
purposes,” 

1249. Geornce Wuire, 68, Queen-street, Cheapside, * 
motive power engine.” 


Animproved 


1557, Zeputon Exastvus Corrix, Newton Center, US., “Im- 
provements in stop-cocks or valves,” 

1888. Jonn BovtTsesr Brooks and GeorGE PIcKEN, Birmingham, 

Improvements in the sticks of umbrellas and in’ walking 

sticks and whips.’ 

1919. OTTo ZABEL, Quedlinbourg, “An improved lubricator for 
oiling or greasing pistons, slides, and other motive parts of 
machinery.” 


1927. Joun Macrnrosu, North-bank, Regent's-park, “ Improve- 
ments in waterproof varnishes and paints.” 

1930, RicHARD OLPHERTS. Ardee House, Ardee, “ Improvements 
in knives for reaping and ~ 

1947. THOMAS Gay. betes rund, Kew Wandsworth, “ improve- 
ments in the mapafacture of varnishes.” 

1948. Writiam Henry Perky, Sudbury, * Improvements in the 
manufacture of colouring matter suitable for dyeing and 
rinting.”’ 

1964 Henry YiAres, Ree Lafayette, St Pierre les Calais, * Im- 
provements in means or apparatus applicable to bobbin net or 
twist lace machinery, or other machinery arranged and operat- 
ing in a similar Manner.” 

1965. Ropext HSNELADE Courtenay, Meyrick-road, Clapham 
Junction, “Improved processes for producing printing 
surfaces,” 

1967, Micwagn Terwer, Birmingham, “Improvements in the 
manufacture of metallic and other boxes,” 

199. WiLLlaM Epwarp Gepex, 11, Wellington-street, * An im- 

roved carriage epring.” 

19 L Dot Las Husson, Liverpool, “ Improvements in steam 
engines.” 

we Rosset Herworts, Manchester, “Improvements in 
water-closete, wash basins, and arinals, and in self-acting 
apparatus for the same.” 

1975. Robert Boyp, 67, Strand, “ Improvetfents in switches and 
signals, and in the mode of working same.” 

1977. ALEXANDER WALKER, Heriot,“ Improvements in agricul- 
taral implements.” 

1979, RicHarD WAINWRIGHT WuiTreHEeaD, Ashton-on-Mersey, 
«Improvements in coupling or jointing pipes or tubes.” 

1981, Kopert Porter, Birmingham, “Improvements in fur- 
naces.” 

1985, Joun Henry Jounsox, 47, Lincoln's-inn-flelds, “ Improve- 
ments in breech-loading firearms.” 

1% 7. LANGRISHE Frexs Banks, Royal Hospital, Kilmainham, 
“Improvements in markers for the game of croquet,” 

1989. ARCHIBALD TURNER, Leicester, “ Improvements in utilisiug 
waste strips of india-rubber,” 

1991. Epwanp Rog, Nottingham, “Improvements in the manu- 
facture of looped or knitted fabrics and in the machinery or 
apparatus employed therein.” 

1993. Henni ADRIEN BONNEVILLE, 10, Sackville-street, Piccadilly, 
“ A new and improved billiard and bagatelle room convenience.” 

1997. SauoeL Brooke, Brighouse, “ lmprovements in or appli- 
cable to machimery or @ for carding and otherwise 
prepsring wool or other fibrous substances for spinning.” 

1998. Georges Ware, 68, Queen-street, Cheapside, “An im- 
proved rotary steam engine.” 

1999. CHARLes DewtTon ABBL, 20, 5S ip ng 
—— in the mode of and materials for preparing corks 
or rendering them im bie under the action of wines and 
other liquids, either when charged with gases or not.” 

Leicester, “Improvements in 

fabrics.” 


ay boildings. “ Im- 





2000. Hexay TUsWen, junior, 
weaving plain and elastic terry 





2004, WILLIAM ApoLPHus BropELL, Edward-street- 
m, and Joun Revérave Newhall-etreet, 
“Improvements in the manufacture 


ap eyo 
2006. Hexry Epwarp NewrTon, Chanecery-lane, “ Improve- 
ments in meters for measuring liquida,” 


2007. JOHN STEWARD, Wolverhampton,“ Improvements in pigno- 
2008. AL¥ReD Foucavt, Orleans, France, “Improvements in 


telegraphic . 
2009. Perry Green GAnpiner, New York, * Improvements in 
springs for railroad cars, buffers, and various other g 
2010. NATHANIEL MOLE, 16, Calvert-street, *Im- 
and ed 


— in boots 
. ANGuisa Hovotr Aveverus Dunant, 3, Avenue-road, 
‘e-bush, * vements in the mode or means of pre- 
or treating castor and other oleaginons seeds or berries 
| the manufacture Of oil, and in the manufacture of oil from 
seeds or 





Mth 
80 or treated.” 2042 
2013. Tuomas Melcink tacsttioe stem, Leamington, “Im-| furnaces for 


prevmaeate in the construction of barges, boats, floating 

atteries, and other floating structures,” 

2014. Isaac James, Cheltenham, “improvements in machinery 
or breaking stones, bones, and other 
hard substances.” 

2015. George Patwer, Reading, “Improvements in the manu- 
facture of biscuits,” 

2016. Jonn Hart, Leamington, “Improvements in the means of 
and apparatus for separating, distributing, and utilising sew- 


age. 

2017. Tuomas Butler, Nottingham, and Roverr Faepenic 
CAREY, Nottingham-park, “ Improvements in the manufacture 
of lace made on bobbin net or twist lace machines.” 

2018. CHAxLES CuuRcurLL, Darvley-crescent, Hackney, “An 
improved implement for drawing nails.” 

2019. JOmN CLARK, Paisley; and ARCHIBALD EwInG, Glasgow, 
“Improvements in feeding steam boilers or generators,-and in 


the ems or mechanism employed therefor. 

2021. iLLiAM DuckworTH, junior, Liverpool, “ Improvements 
in taps for general purposes,” 

2022. Frieoniog WILHELM GRroxs, Berlin, “ Improvements fn 


transferring photographs to wood, metal, ivory, and other sur- 
faces.” 
23. THOMAS WiLsox, Birmingham, “Improvements in con- 
structing and wor! velocipedes.” 

2025. Lewis FaLiase, “An improved breech-loading fire- 
arm.” 


2026, Witliam Epwarp Newron, 66, Chancery-lane, “ Improve- 
ments in the manufacture of bar iron and in the machinery for 
rolling the same into various forms.” 

2027. JouN Kent, Huntingdon, “Improvements in four- 

heeled vehicles.” 


w 

2029, Wrists BLackeTr Hateu, Oldham, “Improvements in 
machinery or apperatus for cutting, sawing, and boring wood.” 

2030. Joun Gunes, 11, Wellington. street, Strand, “An arm end 
reclining ehair for travellers, 

2031, CHARLES Denton Apel, 20, S P ngs, “Im- 
provements in apparatus or machinery for composing and dis- 
tributing type.” 

2082, WiILusiamM WALKER, Dundee, “ Improvements in motive 
power engines, rotary pumpa, and fans.” 

188, Chandos Chambers, Adelphi, “ Im- 
tus for lubricating the cylinders of steam 


aby + bell At 





2033, Wiiliam LLOYD 
pre in app 
2034. CHARLES CrockrorD, Amiwch, “Improvements in the 

mode of treating the ores of lead or products containing 
either isolated or in combination with other metals or minerals 
for the purpose of producing metallic lead and other metals and 
their compounds, and also in furnaces for carrying out the said 
operations.” 

2035, CLINTON EpecomBe Brooman, 166, Fleet-street, “ Improve- 
ments in apparatus for heating and distilling water for boiler 
and other purposes.” 

2036. Leonanp CLAYTON, LAWRENCE OLAYTON, and JAMES 
Sarr, Hunslet, near Leeds, “ Improvements in the construction 
of taps or valves.” 

2037 IL80N BLAY, Stockton, New Jersey, “Improvements in 
refrigerators, more especially designed for railway provision 
carriages.” - 

2038. WILLIAM QUARTERMAINE East, Drummond Hotel, Draum- 
mond-street, Euston-square, “ buy in the means of 
and apparatus for indicating or registering the flow of liquids 
cr fluids from vats, casks, or other receptacies.” 

2040. JOHN SHORE, Rochdale, “Improvements in cards used in 
carding engines and othersimilar machinery.” 

2042. Henry Epwoxp Keeut, Love-lane, Wood-street, “Im- 
provements in thé constraction of basks for stays, bodices, 
gaiters, and other articles of wearing apparel.” 





2044. Jouy Bantine Rogers, Hastings, ~ in 
velocipedes, motive apparatus, and wheels for the same and for 

, Other uses.” 

2046. 


ASTLEY PASTOR Paice, 47, Lincoin’s-inn-flelda, * lmprove- 

ments in prod l or complete anasthesia, 

2050, WILLIAM EDWARD NewrTon, 66, Chancery-lane, *Improve- 
ments in converting or puddling furnaces for decarbonising 


in. 

' ALFRED Vincent NewrTox, 66, Chancery-lane, “ Improve- 

ments in the construction of chandeliers,” 

2054. Joux Henay Jonsson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in the preparation of meat for preservation, and in the 
preservation of the same.” 


Inventions protected for Six Months on the 
Deposit of Complete 8 tions. 

2045, Vicron ApoLpns Deausevr, Maiziby, near Cardiff, “Im- 
provements in machinery or apparatus for comp and 
moulding email coal and other matter or material for which 
great pressure is required.” 

2048. Francis Taapres, 44, Rue d’Amsterdam, Paris, “ Improve- 
ments in the constra*tion of velovipedes.”’ 

2103, CLEAVELAND Foxees Dtxperdate, New York, “ An 


improved ap us for generating hydrogen gas, and for car- 
buretting hydrogen gas or ronnm be os air for diuminating and 


other purposes,’ ; 

2106, JvLes Ptaer, 37, Boulevard Bonne-Nouvelle, Paris, “Im- | 
provements in the slide valves of steam engines and elastic 
power engines generally.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


1979, Watter Beavwont, Stockton Range, Choriton-cum- 
Hardy, near and Wiiitam MOMasTea, Manchester, 
“ [mprovements in apparatas for holding and releasing cords, 
chains, and bends.”— Dated Ist 1866, 


heitian 4 


ropes. 
7146. Jossrpn Wartwortn, Mi , * impr 
ridges for orduance.”—Dated 21st August, 


incart- 

















2060. Ropexr Basaetr, Stepney, “ Im; in apparatus 
for working the damper of steam engine furnaces.”—Dated 19th 
July, 1862, 

Unirev States’ Fiwance.—The amount of 


revenue collected by the a cccamaatis the United States 
in the year ending the 30th of June, 1869, is estimated in 
round figures at $370,000,000. Deducting the amount of 
cash and sinking fund in the Treasury, the 
the United States at the commencement of 
at $2,489,002,481, Mr. Van 
States’ Assistant-Treasurer at 


i 


schemes are now 

, and South Wales. 
Canal, 16 miles long, and of sufficient depth to float ships of 
a thousand tons was constructed forty years ago by the two 
greatest engiocers of that. taaus—Upton and ‘Telloed. The 
trade, mainly in timber and corn, has rapidly increased, 
until now it has overgrown the facilities of the port, From 
time to time engineers have been consulted, and have re- 
commended extensions, but all their plans were deemed too 
costly. Last year the trade of Glocester was immense, and 
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HAYMAKER AND HORSE-RAKE AT THE MANCHESTER SHOW. 


CONSTRUCTED BY MESSRS. RANSOMES, SIMS, AND HEAD, ENGINEERS, IPSWICH. 


Tas horse rake, exhibited-by Messrs. Ransomes, Sims, and 
Head, for the first time at the Manchester Show of the 
R. A. S. E., and which obtained the first prize of 201, has 
several features of novelty. The genera 


the special features are shown in the diagrams, Figs. 1, 
2, 3, and 4. The teeth are carried on a rocking eos 
by means of brackets, ABC, Fig. 1, supported on the 


front bar of the rake, H, on which they turn. The teeth are | 


carried on a rod, A, and supported on a bar, B, and are made 


to withdraw from their work by means of a hand lever, D E, | 


working on an arm of the bracket at C through a connectin 
rod, C There is a stopin the hand lever at F, whic 
revents it from going too far, while the point, D, being 
yelow the line, C G, the brackets are prevented from, rising 
when at work. The rectangular bar, H, on which the 
brackets turn is provided with bosses for them, and is bolted 


to a framework to which the wheels are attached by levers, | 


K LM, on each side of the rake. These levers work in seg- 
ments, N, thus regulating the height of the rake from the 


ground. 


A very simple sliding block is fixed on the lever to secure 


it to the segments, and yet admit of speedy adjustment. 
The form of tooth is novel and strong, being of a T-section, 
Fig. 3. This not only increases the strength, but diminishes | 
the friction when withdrawing the tooth from its work. | 
The tooth is held in a clip, Fig. 2, part of the tooth being | 
cut away, and the remainder Sennodl ts hook on to the front 
rod, and secured in its place by a bolt through both. Any 
tooth can thus be readily taken out and replaced while the 
strain comes on the rod instead of on the clip. A seat is | 
sometimes added to the rake, worked by a lever extending in | 
the direction, GF. The leverage is very light, and the rake 
effective. 

In the haymaker (Mr. Andrews’ patent), also exhibited by | 
Messrs. Ransomes, they have introduced an ingenious 
arrangement for lengthening or shortening each of the arms 
which carry the tines. This is shown in Fig. 6. A disc plate 
with eccentric slots, A, is attached to the axle, B, which 
carries the arms, C. In the arms small pins are fixed which 
work in the slots. When it is desired to alter the tine arms, 
the three clip bolts, D, are loosened by the dise turned on 
the axle to the required position, when it is again secured by | 
tightening the bolts, D. 

The motion is given to the axle which runs through the 


machine by means of ratchets or pawis in the travelling | 


which, working into other wheels, gives them either a fast or | 


wheels, gearing for communicating motion to the tine arms 1s 
fixed in the axle in the centre of the machine (see Fig. 4.) 


a slow speed, but both in the same direction, viz., back action. 
The fast speed is used for scattering the hay and the slow 
s simply for turning it. The draught is much lighter 

in haymakers, baving a backward and forward 
action, and in which the scattering is accomplished by throw- 


appearance of | 
the rake will be seen from the annexed woodcut, while | 





| tions. This machine is 





MARSDEN’S STONE-CRUSHING MACHINE. 


Fic 


ing the hay completely over the machine; it also prevents | 


| an accumulation of hay on the shafts and other parts. The | 


woodcut shows the general ap’ ce of the haymaker, but j 
not the improved adjustment for the tine arms, shown in 
Fig. 5. 


MARSDEN’S STONE-CUTTING MACHINE. 
Ar the Manchester show of the Royal Agricultural 
Society, Mr. H. R. Marsden, of the Soho Foundry, Leeds, is 


exhibiting, besides his well-known “ Blake” stone-breaker, a | 


new ng machine, of which we annex illustra- 

i specially intended for fine crushing, 
and it performs its work admirably. It consists of a strong 
frame, A, fitted at one end with the fixed jaw, B, this jaw 


being formed of a chilled casting. The other or movable jaw, 


C, is ow by an axis, the ends of which are fitted to 
blocks ing in suitable ings in the sides of the 
machine, so they a or recede from the fixed jaw. 
The movable jaw is fitted with steel faces, let into it as 


shown, and it is actuated by means of the toggle bars, G G, 
and connecting-rod, D, the latter being connected to an 


| fixed jaw, but also has a 





eccentric on the shaft, H. This shaft carries the pair of fly- 

wheels, JJ, and the belt-pulley, K, the motion being im 

parted to it direct. 
The action of the 


le joint is such that the movable 
jaw, C, is not only 


to approach and recede from the 

lar rocking motion given to it. 
which causes ial introduced between it and the fixed 
jaw to be acted upon by the two steel faces successively. As 


| we have already said the machine answers its ad- 


mirably, its action being rapid, and the degre of foemen 
which the material is being capable of ready adjust- 
ment by means of the wedge, F, placed behind the toggle 
block, E. As in Blake's stone breaker the mechanism is al! 
of the most simple kind, and there is nothing about the ma- 
chine likely to be deranged by rough usage. 


Macta.—On the 16th inst. Sir George Bowyer presented 
to Earl Granville § of State for the Colonies, a 


petition from Malta, no of 
delay in comp! do aoe wea ton Gk on basins, 
in of which has been handed over 


to the Admiralty for the use of the Royal navy. 
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ASHTON AND STOREY’S STEAM POWER METER. 


CONSTRUCTED BY MESSRS. ISAAC STOREY AND SONS, KNOTT MILL BRASS WORKS, MANCHESTER. 


In an article entitled ‘‘Steam 
Power Meters,” which we publish on 
another page, we have directed atten- 
tion to the ingenious instrument de- 
signed by Messrs. Ashton and Storey, 
of Manchester, of which we annex an 
engraving. The apparatus consists 
of a double-acting indicator cylinder 
i}in. in diameter, the ends of this 
eylinder being connected with the 
corresponding ends of the engiue 
cylinder by the pipes g and gq’. 
These pipes are, of course, made as 
short and direct as possible. The 
rod, a, of the indicator piston carries 
a light wheel, 4, with a plain rim, 
and above this there is also fixed on 
the rod a long pinion, c, which gears 
into the spur wheel, d. At the upper 
end of the pisten rod is a helical 
spring, which resists either the up- 
ward or downward movement of the 
indicator piston ; this spring is not 
shown in the engraving. The wheel, 
d, is fixed on the lower end of a 
spindle, which is provided at its 
upper end with a worm gearing into 
a worm wheel, and from thi« latter 
the motion is communicated to the 
various hands on the dial. The whole 
of the indicating mechanism is very 
light, and is mounted se as to move 
with great freedom, and the power 
required to work it is thus exceed- 
ingly small. 

We must now describe the ar- 
rangement by which the indicating 
mechanism is driven. On a short 
horizontal shaft, shown in the figure, 
there are mounted two wheels, ¢ and 
f, the former of these having a 
smooth face, which, by the action of 
a spring, is pressed firmly, but not 
heavily, against the periphery of the 
light wheel, 6, already mentioned. 
The other wheel, £ which moves 
with the wheel e, has a grooved peri- 
phery, and a cord wound round it is 
led from it to the crosshead or other 
convenient reciprocating part of the 
engine, while a return motion of the 
a spring. The 
arrangement is thatthe 





wheel is given by 
effect of 
wheels, ¢ ar df, have a reciprocating 
1 imparted to them cor- 
that of the engine 
) long as there is an equal 
two ends of the in- 
dicator cylinder, the indicator piston 
is, of course, in equilibrium, and the 
spring at the top of the piston-rod is 
adjusted, so that under these circum- 
stances the edge of the wheel, 5, rests 
against the centre of the wheel, e. 
This being the case, no motion will 
be communicated from the wheel, e, 
to the indicating mechanism ; but as 
soon as the wheel, 5, rises or falls 
above or below the centre of e¢, it is 
driven by friction, and the speed 
with which it is driven will manifestly 
increase in the proportion of the dis- 
tance of its bearing point from the 
centre of « 

It will now be seen how, by the combined motion of the 
piston of the indicator and that of the wheel, ¢, the work 
done by the piston of the engine can be registered by the 
instrument. Let us suppose, for instance, that the cord 
from the wheel, f, is connected direct to the crosshead of 
the engine, so that the periphery of that wheel moves with 
the same velocity and through the same space as the engine 
piston. And let us further suppose that an effective pres- 
sure of 50 lb. per circular inch on the piston of the indi- 
cator is sufficient to raise it so that the wheel, 5, is made 
to bear upon the face of the wheel, ¢, at a point midway 
between the centre and the periphery. The wheels, e and 7, 
we should state, are of equal diameter. Under these cir- 
cumstances, it is evident that, so long as an effective 
pressure of 50 lb. per circular inch is exerted on the one 
side of the indicator piston, the periphery of the wheel, 5, 
will be driven at a speed equal to half that of the peri- 
pheries of the wheels, ¢ and_//, or, in other words, for every 
foot passed through by the engine piston the periphery. of 
the wheel, 4, will be moved through a of 6in, Let 
us now further suppose that the ratio of the pinion and wheel, 
ec and d, and the worm and worm wheel already mentioned is 
such that the point of the indicating needle on the dial moves 
through one twenty-fourth the space of the periphery of the 
wheel, 6; then the movement of the latter through a space of 


this 


rotary moti 
responding to 
piston. s< 


pressure at the 

















6 in. would be represented by the movement of the point of 
the needle through 4 in., and this space would correspond to 
the exertion by the engine of fifty foot-pounds of work for every 
circular inch ef piston. Ii the effective pressure on the in- 
dicator piston is increased to 75 1b. per circular inch, the 
wheel, 5, will, with the strength of spring we have sup- 
posed, be shifted until it bears on the wheel, ¢, at a point 
distant from the centre by three-fourths the radius, and the 
point of the indicating needle will thus be moved.through 
gin. for each foot passed through by the piston of the 
engine, this representing the exertion of 75 foot-pounds of 
work for each circular inch of area of its piston, and so on. 
We have said that, by means of a cord wound on it and 
a spring, the wheel, /, has an alternating rotary motion im 
parted to it, and we must now explain how this is made 
available to, as it were, add up the amounts of work done 
during the consecutive strokes of the engine. Supposing, 
then, the up stroke of the indicator piston to corr 
with the up stroke of the engine, and vice versd, the wheel, 
b, will during the up stroke be situated somewhere above 
the centre of ¢, and during the down stroke below it. But 
the motion of the wheel, ¢, during the two strokes, takes 
place in reverse directions, aud it therefore follows that 
the wheel, 5, will, owing to its rise and fall above and 
below the centre of ¢, be driven in one direction only, and 


to shut off communication between the indicator and the 
apper end of the cylinder, and the cock, A, 
to admit the air freely above the indicator 





be 
In the case of a non-condensing engine the 
wheel, b, would under these circumstances never rise above 
the centre of the wheel, /, but would during the down 
stroke of the piston be a short distance below it, the effect 
being that during the down stroke the mechan- 
ism would be wound back to an extent corresponding to the 
loss of power by back pressure. 

We trust that we have now rendered clear the action of 
Messrs. Ashton and Storey’s indicator, and think that those 
of our readers who have followed as in our description will 
see that although that description itself may be somewhat 
lengthy, yet the instrument described is really of very 
simple construction. . The apparatus was exhibited in 
use at the recent show of the Royal Agricultural Society, 
at Manchester, where its action was watched by those who 
understood it with much interest. Lengthened trials have 
shown that, under all ordinary circumstances at all events, 
there is no fear of errors arising from slip taking place be- 
tween the wheels 6 and ¢, and the slight effect upon the 
motion of the indicator piston due to the friction between 
these two wheels is in all the instruments carefully com- 
pensated for by the adjustment of the spring. Owing also 
to the comparatively large size of the indicator piston any 
retardation from the cause we have mentioned would, ever 
if uncompensated for, have but slight influence on the indi- 
cations. Messrs. Ashton and Storey propose to fit these in- 
struments in some cases with arrangements for taking ordi- 
nary indicator diagrams, and we have no doubt that in 
many instances the addition will be an advisable one. 


Covustixe tas CurcKens! !—The 


gation is solved. 





} to New York, Europe, and China by aérial 


The 
; trial trips of the model steam carriage at Shell Moundpark, 
| have been entirely and com 


pletel ceeding the 
| most sanguine anticipations or Lopes of the builders. The 








California and its grantees will speedily constitute t 

















| gigantic le incorporation interest in the United States— 
| So etowtn the railroad, steamship, or telegraph com- 
| binations. The thing is done ; fully, fall R completely 
done. Within four weeks the first aérial steam carriage, 
capable of conveying six persona, and propelled at = rate 
exceeding the minimum speed of 30 miles an hour, will win 
its flight over the Sierra Nevada on its way to New Y 
and 0 remote parts.—San Francisco News-Letter. 

New Pren at Hastrsos.—The following tenders for the 
new pier, to be erected at Hastings, under the direction of 
Mr. E. Birch, of 7, Westminster-chambers, engineer to the 

le pany, were ope 1 at Hastings, on Friday the 24rd inst., 
but yo decision was then arrived at : £ 
The Lustrum Ironworks Company, Stockton-on- es 
Campbell, Johnstone, and Company, London _ ... 84,000 
The Engineering and Lron Shipbuilding 

Company, London ed ove ove 31,492 
J. Phihps, London ... ao 
J. Dixon, ove see vee 
Lloyds, Fosters, and Company, Staffordshire ... 25,955 
Thames Ironworks, London ... mes 
The North of E Iron Company 24,850 
Henry Jackson and Company, ade 24,843 
w. w,london ... oe jae ae 24,497 
John Howell, Hastings ure 23.99% 
I.E. Dowson, London ons an 23,700 
W. Jackson, London bes pte ons 23,400 
Laidlaw and Sons, Glasgow and London se 28,250 
Jukes, Coulson, Stokes, and Company, London ... 22,126 
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THE EAST LONDON RAILWAY. 


Iw the Soutve of 1863-4, regia ie for 
Metropolitan Railways, when the Select Committees 
were in a state of unprecedented activity, the 
late Mr. J. 8. Burke deposited the for a scheme 
titled The East London Railway. To join the southern 
system of railways io the neighbourhood of Dept- 
ford with that on the north, nsing the Thames 
Tunnel as a ready means of crossing the river; and 
to connect with the Metropolitan and the North 
London Railways at Liverpool-street, were the general 
objects of the undertaking. One of the peculiarities 
it presented was the proposition to construct a por- 
tion of the work in two tiers, forming a combination 
of viaduct and retaining walls, the lower level ac- 
commodating the projected line, and the upper leve] the 
North London, the two running together to their joint 
terminal station. The first session Mr. Burke failed 
in his Bill, and again deposited it in a modified form 
the following November, when it passed the Select 
Committee, and was authorised in 1865. As altered, 
it commenced at the Liverpool-street Station, having 
means of communication with the Metropolitan Rail- 
way and the North London, and ran to the White- 
chapel-road at a low level, having over it a branch 
of the Great Eastern Railway running to Broad- 
street Station. Crossing the Whitechapel-road the 
proposed line turned southward, and passing beneath 
the Blackwall Railway and the London Docks reached 
the river at Wapping. Through the Thames Tunnel 
the railway gawed the southern side, passing by 
the westward boundary of the Surrey Docks, and 
reaching Deptford-road, terminated in five branches, 
making junctions with the London, Brighton, and 
South Coast, the South London, and the North 
Kent Railways. Such was Mr. Burke’s scheme, one 
well considered, and laid out with a view to command 
a large and constant through traffic, from the southern 
and eastern railway system to the heart of the City, 
and an enormous way traffic between all the stations 
of the crowded districts of Deptford, Rotherhithe, 
Wapping, and Whitechapel, districts without any 
means of rapid, direct, and cheap transit. Upon the 
powers of the Bill sanctioned in 1865, the pro- 
moters took immediate steps towards the acquire- 
ment of property on the line of route, and on the 
25th of September, 1865, the company took pos- 
session of the Thames Tunnel, from which they have 
since received all the proceeds until it was closed last 
week. The Great Eastern Railway about the same 
time commenced some lengths of the two-storied road 
close to the Shoreditch terminus of that line, the 
work being designed and carried out by Mr. R. Sin- 
clair, engineer to the Great Eastern Metropolitan Ex- 
tensions, and formerly locomotive superintendent of 
the main line. At the commencement of 1866 the 
contract for that portion of the railway between the 
London Docks and the Thames, and on the south side 
of the river, was let to Messrs. Brassey, Wythes, and 
Lucas, who have now nearly carried the undertaking 
to a conclusion. Considerable alterations were, how- 
ever, still made in the design of the railway, especially 
on the north side, and by the clauses of a Bill passed this 
session most of the work already carried out by the 
Great Eastern Company has been rendered useless. 
By this final arrangement the Metropolitan Exten- 
sion of the Great Eastern will leave the main 
line near Tottenham, and pass through Clapton and 
Hackney to Bethnal-green, where, with a rapidly fall- 
ing gradient, it will pass under the main line, will run 
on at a low level to Bishopsgate, and will there join 
the East London instead of going over it as at first 
contemplated; the two lines will thence proceed to 
Broad-street, where a junction with the Metropolitan 
will be effected, one joint station being provided for 
the three lines. Liverpool-street, instead of Shore- 
ditch, will thus be made the terminal station of the 
Great Eastern Railway, which will also thus be able 
to make connexions with the whole of the railway 
system. 

As the scheme now exists, and is being carried into 
execution, it is divided into four distinct railways; the 
main length to extend from the Broad-street terminus 
to an independent station on the eastern side of the 
existing station at New-cross. A branch to the south 
of the Depth rd Lower-road station, at the New-road, 
Rotherhithe, leaves the previous line, and extends to 
the western side of the New-cross station, where it 
makes a junction with the main line of the South- 
Eastern Railway. South of the Surrey Canal a 
shorter spur leaves the line just mentioned, and ex- 
tends to the Old Kent-road, sien it makes a junction 
with the London, Brighton, and South Coast Railway. 
On the north side a small branch will leave the East 





London near the Whitechapel-road, and rise to the 
Great Eastern to join that line at Cambridge-road. 
But a very small portion of the works on the 
northern side of the Thames have been executed, and 
probably a day far distant will have to be fixed before 
the whole of the undertaking will be completed, and 
the full value of the line developed. From Wapping 
southward, however, the works are in a state of pro- 
gress so forward that its opening for traffic is antici- 
pated about the end of August, and the extension 
northward will not be at present commenced, the 
station at Wapping High-street being used as the 
terminus. From this poiat southward, for nearly 
three quarters of a mile, the works present specialties 
which are not to be found in any other engineer- 
ing work, the great depth of the railway, and the 
peculiar nature of the ground through which the line 
passes, having revdered its progress difficult, and 
having necessitated the adoption of special construc- 
tion. The railway will, for the present (antil the ex- 
tension beneath the London Docks is set in hand) 
commence at a point about 200 ft. south of the 








southern boundary of the London Docks, with an 
oval ventilating shaft 25 ft. long by 14 ft. wide, and 
rising to a height of 12 ft. above the ground, and 
descending to the crown of the arch beneath, a dis- 
tance of some 85 ft, below the surface. From the 
end wall of the railway, which forms one side of the 
shaft, and for a distanee of 40 ft. forward, the covered 
way is made 25 ft. wide, with @ semicircular arch, 
giving a headway of 20 ft. above rails. Below the 
springing, the sides are eurved with a radius of 30 ft., 
joining into an elliptieal invert, the principal curve 
of which is struck with @ radius of 24 ft. 6in., and 
the depth of the invert, in the centre below the rails 
is 4ft. 6in. The-thiekmess of the arch is 2 ft. 7} in., 
or seven rings of brickwork, witha. backing which 
make the whole thickness of the arch at the point of 
springing 4{t. 6in. The invert is five rings thick, 
and on the outside the whole of the work is covered 
with 2 ft. of puddle.” ‘This length of 40 ft, will be 
occupied with @ seetor table, to shift engines from 
one line to the other in working the traffic. Beyond, 
the tumel opens out into a width of 34 ft. 9in. fora 
distance of 180 ft. to form the Wapping Hig)h-street 
Station. The atch and invert of this widened portion 
are of the same strength as im the narrower width. 
The invert is, however, with a radius of 
30 ft. 6 in., and two dwarf walls, 3 ft. above rail Jevel, 
18 in. thick, and 20 ft. 6 in, apart, form the boundaries 
of the platforms which are each 7 ft. 13 in. wide. 

The total thiekness of the brickwork at the point 
of springing is 4ft. 10pin., the backing being carried 
down to a depth of 26ft. the top of the arch, 
and supporting the ends of the invert. At the end of 
the 180 ft. length, whic ison a curve, the railway 
enters the north shaft of the Thames Tunnel. The 
whole of this length, which has. been attended with 
great and most unusual obstagles, is now practically 
completed, and will, it is anticipated, be finished 
within a fortnight. The difficult nature of the 
undertaking will be realised when it is remembered 
that the strata overlying the clay, with the excep- 
tion of the made ground, consists for the most 
part of gravel and fine running sand, and is entirely 
saturated with water, so that it has been only by ex- 
tensive and incessant pumping that the works have 
been kept dry enough to admit of progress. The 
deepest sumph is one made in the Wapping station 
length, the bottom of it being 72 ft. from the surface. 
Most of the drainage from the works on the north side 
of the river leads into this sumph, and is raised 
by a Woodford’s centrifugal pump in two lifts, 
which, driven by a twenty-horse portable en- 
gine, discharges 70,000 gallons an hour. At the 
end of the 40 ft. length, and close to the ventilating 
shaft, is a second pump of the same construction, 
pumping with a 52 ft. lift. In making the excava- 
tions for the covered way, the ground was taken out 
to its full depth of about 64 ft., and down to the level 
of the springing of the arch the cutting was made 
2 ft. wider on each side than was required for the 
work, the increased width making a set back or ledge 
2 (t. wide, and of a level corresponding to that of the 
arch springing. As the railway was carried forward 
from the shaft of the Thames Tunnel and the brick- 
work completed, the outside of the arch was carefully 
covered with a thickness of 2 ft. of puddle, which was 
worked into the elay at the 2 ft. set-off, thus making a 
water-tight covering to the railway, the sides being 
protected by the natural material. And as this work 
progressed, a large proportion of the drainage was di- 
verted from the deep sumph, and is led away in troughs 
at the level of the springing of the arch to the 52 ft. 





lift. The timbering of the whole of the length on the 





north side has been necessarily of the most careful and 
massive description throughout, over 50,000 ft. having 
been employed in the length of 220 ft, between the 
Thames Tunnel shaft and the oval ventilator at the 
end. A great portion of this timbering is permanent, all 
above the crown of the arch being left in position, and 
filled in to the street level. This support is necessary, 
to maintain the adjacent ground, which would other- 
wise settle to the destruction of the buildings upon it. 

At the end of 220 ft., the new covered way makes a 
junction with the northern shaft of the Thames Tunnel, 
a well always dismal, and now dismantled, with its 
dome removed, its frescoes effaced, its stairways torn 
from the walls, which are broken through on the one 
side for the railway, and cracked here and there durin 
the process of the change. This shaft, which forme 
the completion of Brunel's work, is 50 ft. in diameter ; 
it, as well as the shaft at Rotherhithe, on the opposite 
shore, were built up in place upon the ground to a 
height of about 40 ft., upon a cast-iron curb, the 
shaft being tied with vertical rods built into the 
brickwork, and bolted to flat wooden curbs at 
intervals of its length. This shaft was then sunk 
by internal excavation, and the difficulties which 
otherwise would have been encountered from the water- 
bearing strata through which it passed, were avoided. 
The tunnel itself, which was completed in 1843, and 
opened for public traffic on the 25th of March in that 
year, oceupied nineteen years in its completion, 
Including a space of seven years, during which opera- 
tions were suspended. So early as 1799 a project was 
set on foot to obtain sub-river communication at 
Gravesend, followed by a more practical attempt in 
1804, when an attempt was made to drive a heading 
from Rotherhithe to Limehouse. In that year an Act 
having been obtained for the work, a shaft, 11 ft. in 
diameter, was sunk to a depth of 45 ft. on the Rother- 
hithe shore; but the work stopped at this point for 
a while in consequence of the difhcalty of keeping out 
the water. Afterwards the shaft was. continued with 
a reduced diameter of 8 ft., and so was sunk to 
a depth of 76 fi., at which level the horizontal 
driftway was started under the river, which, at 
the poimt of crossing, is about 1075 ft. wide.-. Nine 
hundred and twenty-three feet of this distance had 
been accomplished when the work failed, and was 
abandoned for twenty years, when the elder Brunel 
advanced his plan for the low level roadway connect- 
ing Wapping with Rotherhithe two miles below Lon- 
don Bridge. The project having been sanctioned in 
June, 1824, operations were immediately commenced 
by sinking the Rotherhithe shaft, and profiting from the 
experience gained by previous borings, Brunel adopted 
the means above described, and by so doing kept the 
work dry in passing through a water-charged strata of 
sand and gravel 26 ft. deep. Theshaft was sunk toa 
depth of 65 ft., and the tunnel excavation was com- 
menced at a depth of 63 ft. in the clay, but just above 
a bed of water-charged sand, and as close to the hed 
of the river as practicable, the gradient chosen being 
about lin 45 falling from the Rotherhithe shore. The 
size of the excavation for the tunnel was 35 ft. broad 
by 22 ft. 6 in. high, giving an area of 850 square feet. 
Every one is familiar with the shield designed by 
Brunel for keeping the work dry and completing it 
as it progressed. This machine was placed in position 
on the Ist of January, 1826, and the boring was com- 
menced in clay, but before the end of the month a 
break in the strata admitted the water, and the works 
were inundated for several weeks. When this difficulty 
was passed, all progressed favourably, and on the 30t 
of June the tunnel had gained the bed of the Thames. 
On the 30th of April, 1827, an advance of 400 ft, was 
made beneath the river; a fortnight later, and again in 
the following January, a fault in the river bed flooded 
the works, which were abandoned for seven years, and 
alter that time, being recommenced, they were carried 
forward to a sunecessfal conclusion. 

On the morning of the 21st of this month the tunnel 
was closed to the public after having been open for 26 
years, 15 weeks, and 4 days, during which time 
26,490,700 passengers had availed themselves of 
the accommodation, producing a total revenue of 
110,3777. 10s. 6d. , 

The necessary alterations involved in adapting the 
tunnel to its new purpose, show the excellence of the 
materials and the careful construction throughout the 
old work. ‘The whole of the brickwork is set m Roman 
cement ; the arches, the curved sides, and the inverts 
are each 3 ft. thick, the spaces on the outside to the 
limit of the excavation (38ft. wide by 22 ft, 6in. 
high) being filled with brick. Each of the archways 
is 13 ft. 9in. wide, and 15 ft. 4in. high from the 
crown to the invert, which was filled up to the level 
of its springing with Roman cement ; this filling has 
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been stripped, as well as the lining of the arches them- 
selves, W consisted of flat tiles cemented to the 
brickwork. The filling of the invert has been re- 
placed by about 18 in. of tan, covered with ballast, 
upon which the permanent way is laid. The arrange- 
ment of small culverts, which conducted the drainage 
from the tunnel to a central sumph in one arch, has 
been modified, and the pumping i hich were 
erected at the same time that the tunnel was made, 
and are still running, will be for the $résent main- 
tained, though neers A they will soon $e replaced by 
more compact and commodious The 
engines, which are placed at the sé@ith end of 
the tunnel, were built by the elder Rennie, and 
served as the contractors’ engines during the progress 
of the work. Originally they wert’ Goupled to- 
rether on an inclined thes the two pump rods 
ing placed on the same crank shaft, but afterwards 
they were converted into independent horizontal en- 
gines, and as such are now working—the one 
actuating a 14 in. diameter plunger, with a 2ft. 6in, 
stroke, which is driven at a maximum fate of ten 
strokes a minute by a bell crank on the engine room 
floor, worked by a connecting rod, which is coupled to 
a pinion, gearing into a spur wheel. The other engi 
bas the pump rod attached direct to the crank. “Both 
plungers were originally of the same diameter, bat 
that one now worked direet off the engine lias been 
reduced to a diameter of 84 ia., and the pump barrel 
lined. The suction pipe, which draws from a sumph 
9 ft. deep, in the centre of the tunnel has an air vessel 
attached to it, 7 ft, bigh and 16in. in diameter, 
another of similar dimensions being on the ascending 
main, which rises nearly to the street level, 
whence the water has been discharged into a sewer 
running down to the Thames. During the construc- 
tion of the new works, however, a large portion 
of the water has been led away to a centrifugal 
pump, which lifted it into reservoirs for supplying 


the mortar mills, and for general requirements. 
The engines are supplied 1" three egg-ended 
boilers, 24 ft. long and 4 ft. 6 in. diameter, two of 


which only are kept going. These boilers have been 
fitted for the last nine years with Juekes’s revol- 
ving furnace, each driven by a » independent 
engine on the top of the boiler, and their position 


can be shifted from one boiler*to % er, when it is 
desired to drop one out of steam, The feed water to 
these boilers is heated in a yoir overhead, into 
which the exhaust steam is di Lto mix with 
the cold water pumped into the reservoir. 

It is a fact well worthy of that the artist who 
painted the really able freseoes which adorned the in- 


terior of the shafts leading to the tunmel—Mr. J.B. 
Henkin, has been the engine :tenter liere for twenty 
years. It is a matter for deep ; 







studied many years under with mu 

ability, and more promise, 80 failed to fulfil 
the expectations of his. earlieg: It was he who pro- 
duced many of the most-we of David 
Roberts’s “ Holy Land,” who painted scripti 

all the well rememberéd-gictures with which Catlin 
illustrated his letures ad écating Texan emigration. 


Yet he has drifted from artist,to.engine driver and 


drawing-master, audhas during the last twenty years e 


of this twofold tion accumulated a insge col- 
lection of pict Saliaied for his own gratification, 


but shown to few. 


A short piece of covered way beyond the south 
shaft of the tunnel, changes into a — of open 
work between retaining walls, where will be placed 
the Rotherhithe Station. . The walls are placed 40) 7 
apart at rail level, meth | a platfornt width o 
oft. 6 in. on each sidé, ferous ature of 
the ground has necessitated the in of cast- 
iron struts, placed 11 ff. apa ge heme 
The walls are of the @m section, with vertical 
piers, the bays being filled with arches 
filled in at the back “with concrete. Above’ ea 


the depth of the piers ‘is rapidly reduced ow the 


and beneath the striig course, the bat are 
turned over and finished inthe made iar from 
much Metropolitam work of thesamedlass) The 


station building at Retherhithe stands overwhd across 
the railway u the tunnel face" Gf the covered way 
which suc the « Jength just menti 

building in common With the is i 


This 

for 
lack of ornament. A little more headroom, y 
might have well beem given to séme of its passages 
without infringing pon the apparent rule of stern 
simplicity. 


About half a mile of covered way with a rising 


pbementh the 


way, 


the north side of the river, and ventilated with openings 
9 ft, diameter placed at intervals of 5 chains, 

the beaviest works upon the line. As the tunnel rises, 
it leaves the clay at a gradually i ing depth, and the 
sides as well as the top of the brickwork are protected 
by puddling. This of the work skirts the western 
side of the Surrey 
level is 5 ft. 6in. lower than the bottom of the dock. 
The section of the covered way is kept unaltered as it 
passes the docks, and the back of the retaining wall 
abuts upon the back of the covered way. The wall, 
which is of brickwork set in blue lias, is divided into 
bays 13 ft. 6 in. apart, from centre to centre, the piers 
being 4 ft. 6 in. wide, reduced at the rear to 3 ft. Yin. 
The battering arches are five rings thick, and extend 


ks, at a point where the rail} Beam 
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= 
H.M.8. INCONSTANT. 

We subjoin, in « tabular for convenience of re- 
ference, the leading particulars of the official trial of H.M.S. 
Inconstant, which, as we have noticed on another page, took 
place with most satisfactory results on the 22nd inst. : 

Vessel ft. in. 
Draught of water forward ... i ae 
” » aft one on ae 
‘ » mean w 2% % 
Tonnage eee 4066 tons 
Displacement ... die pas ot - S88 . 
Area of immersed midship section ... --» 900 square fest. 


Weigtits on board: masts and ards complete ; armament 
incompleté; quantity of coals (including 70 tons of trial 
coal) 700 toms, 


: , State of sea. .... smooth 
about half-way up the wall, above whieh height the wind ... : a 2 to 8 
built with % coved aie 180, rad te wali ‘ee , of 1000 nominal horse constructed 
with a curv r of 130 ft. radius, en o nomin power, aeagele 
structure rests upon a foundation of concrete carried | by / eee and Sea, f Geren, SERN: s 
down to the rail level within the covered way. The gas). tris etal. y 112 in. 
covered way, balf a mile in length from ithe tru 4h 


to Deptford, is succeeded by a length of eutti 
between retaining walls, the risin qrudions of lin 
being continued nearly as far as the Deptford Lower- 
road Station, where the railway is only about 10 ft. 
below the ground level. The construction of the 


station involved some speci in uence of 
the Bermon tooeh of the lowrloaheneet ruvning 
ower-road, at such a level as to 
necessitate raising it 5ft. 3in. before w sufficient 
height for the railway could be obtained. The 
road so raised is carried upon shallow girders, with 
flat brick arches turned between them, and supported 
on two rows of cast-iron columns, ini 
walls at the sides; a separate 
be prepared for the reception of the 
water pipes previously laid down under the Lower- 
road, there not being room enough after the alfcration 
for them to be replaced as before. The crown of the 
low level sewer was also removed, and a wrought-iron 


cover substituted, the rails which cross the sewer I 


diagonally being carried on girders, in a way similar 
to that adopted on several other works upon the 
Metropolitan and District railways. A little south of 
this station, and close to the ‘New-road, Deptford, the 
branch leaving the principal line passes beneath the 
Greenwich line of the South-Eastern Railway, and 
rising with a gradient of 1 in 60, erosses over the 
Surrey Canal, and runs to New-cross, while the prin- 
cipal line itself going towards the same terminus passes 
beneath the South London line of the London, 
Brighton, and South Coast Railway, and rising with 


gradient of 1 in 60, passes under the Greenwich 
c= of the South-Eastern, then crosses the canal, 


and rising for some further distance with a gradient of 


lin 330, falls slightly towards New-cross, which it 
reaches on the level, at an independent station. 

The whole of the works have been carried out under 
the general supervision of Mr. Hawkshaw, as consult- 
ing engineer to the company, Mr. B. Burleigh having 
been the sole acting engineer since the death of Mr. 
Burke. Messrs. Brassey, Wythes, and Lucas are the 


contractors for the work, Mr. Henry Harrison acting 


as their agent, and Mr. William Watson as their en- 

ineer. e whole of the contractors’ o_o 
employed is under the superintendence of Mr. Wood- 
ford, whose pumps have been used throughout the 
work. 








Inpras Rartways.—It appears from the financial speech 


of the Secretary of State for India that it is contemplated 


during the next ten or 20 years to construct 7000 additional 


miles of railway in that country, being nearly double the 
ing the outlay to be as 
, and even if, as 


amount thus far completed. 
hitherto, the cost be 126,000, 


seems to be hoped, a reduction of one-third ean be achieved 


by the work ‘being carried on by the government, instead 


Takbog 18 the minimum required 
is eidsad, teeeedd the be 
to thus 

millions 


a year 


mt cal- 
now money at 4 ' 
peer lle Ay t rate, 


of through the of 
will still be 84,0080, 0008, 
time over which the outlay 
necessary to raise about either six i 
throughout the whole period. The 

culate that beeause they 
they may to effect 
and thus avoid the necessity of 
public companies. In the city 
will be little response to this 
sum raised during the past fifteen 
cent. guarantee and the 
been obtained without; 


* 


2 « 


merce. Henee, it will be 
of 5 per cent. will be 
With regard to 





gradient, and of similar construction to the arching on 





heretofore, b 0 Sate S08 ene mf 
there will ly be little difference of opinion.— Times. 





there tn se 


Tet totais tit an evorege 


lowest that can be contrived. 
the i of the Work being hence- 
forth carried an diteadly by the Government, instead of, as 
conflicting agency, 
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i emits Bespin. 6 rue mean speed 16.512 
Pressure steam in boilers... «. B80A4TD. . in. 
—— a » in @ylinders (mean) 28.601 * apo s 

Vacwum in condensers ... we ore 26 4 

Mean number of revolutions per mile... 274. 

ndicated pe Se age 9 team OS 
a a ae 


” aft part 
fore 
madle 
aft part 
o» 55046. 


a ae 


w 
o> 


in after stoke hole, 


” 


" 
” 

‘ee ” 

3% mii ‘ 

Speed *x mid. sec. _ 


ry : 
s + tok 9996-58. 


The results of two runs thede with half boiler power were 
follows : 
: 3g Temp. Rev. of Observed a 


No. of . 
Runs. of Steam. Enginé, 
281° 61.84 


Ist 
2nd 288° 58.07 


=> 





95 mean 
eo» 18,701 knots per hour. 
Indicated horse power ... » 3631 H. P. : 
Pressure of pret se in boilers 11 =. =27.51b. sq. in. 
~ oo (mean) 14.287 Ib. per. aq. in. 
Opel “a 655.61 
Indicated cr. e % 
Speed *x disp. ini 222.22 
Indicated H. P. ~ 
The trials were attended hy Mr. Barnaby, Assistant-Con- 
structor of the Navy; Captain of the Steam 
Reserve; Mr. George Murdoch . John Ward, of 
H.M. Dockyard, Portemouth. engines were in t 
charge of Mr. B. B. Knight and Mr. H, Anderson, who re- 
presented Messrs. J. Penn and Son. 


True mean speed 


” 





New Iroxcraps—The following armour-clad ships are 
now under construction for the Admiralty either at the royal 
dockyards or private shipbuilding establishments. They are 
said to be in such a —— a = they will be com 
during the pt or in the ensuing year : 

12, 1226 tons, 1900 horse er, and the Glatton, 2, 
tons, 500 horse power, le screw turret ship, 
Chatham dockyard ; the Iron Duke, 14, 3774 800 horse 
wer, double screw, building at Pembroke doe r ; the 
Seittecre, 14, 3893 tons, 800 er, and the Triumph, 
14, 3893 tons, 800 horse wwe, ilding by the Palmer 
Shipbuilding Company at Jarrow- upon- syne; 
Hotepur, 2 2637 tons, 600 horse power armour-plated 
ram, building at the of Messrs. Napier and Bons, 
Glasgow; and the Vanguard, 14, 3774 tons, 800 hore 
building by Messrs. Laird Birken- 
In addition to the above, the A 4, 1854 tons, 
200 horse power, and the Magdala, 4, 2107 tons, 250 horse 
wer, double-serew iron armour-plated landers © are 
Ceilding for the defence of Bombay, the former by 
Dudgeon, at Poplar, and the Iptter the Thames Iran 
Shipbuilding Company at Blackwall, soon as one of the 
building ali 


at 






becomes vacant at Chatham new 
armour-plated ram, to be pamed. the ‘ : 
and 700 horse power, is to be commenced 
ment. A new armour- turret-ship, 
of 4406 tons, and 800 horse power, frem the Mr. 
E. J. Reed, C.B., has been recently ‘unis. 
Dockyard. 


























of coal, which has led the last to urge Government to begin 
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ii ‘ | 8 Coat tn Lxpta.—The Calcutta correspondent of the Times 
| bY writes us follows: There has been a great “find” of coal in 3 
i} aay | the Central Provinces, and I beg the attention of the Great | 
i) Es | Indian Peninsula Railway to the fact. The district of 
nat Chanda lies due south of Nagpore, between that and the | 
i “Ts river Wurdah, which forms the northern boundary of Hy- 
a . dcrabad. For some years Captain Lucie Smith, the Deputy | 
i a e! Commissioner, has been boring for coal, and Mr. Mark | 
aa, Wryar, the practical geologist sent out lately to report on | 
4 ae | our coal resources, has more than confirmed his estimate of | 
Beky the value of his discoveries. Mr. Morris, the officiating 
Ht i i chief commissioner, has written with great caution on the | 
|. i subject, until Messrs. Mather and Platt's steam-borer, which 
be has been sent for, arrives. But ordinary borings and the | 
i, ee ' a opinions of Mr. Medlicott, geological surveyor, Mr. Bonner 
i Bi i C.E., and Mr Fryar reveal a vast, thick, and uniform deposit 
f i 


a 


mining operations at once, and to make a branch railway to 
the main Great India Peninsula line. The sandstones of 
the Chanda basin are the same as the well-known coal-bear- 
ing sandstones of Raneegunge, to which, indeed, Mr. Fryar 
eompares the deposits in value and extent. He is confident 
: that there are at least two square miles of coal 14ft. thick 

at a depth of 300 ft., and in easy working position, on the 
Chanda side of the Wurdah, while there is a certainty of 
more than the same area on the other side. This practical 
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one good colliery in England, and the two square miles of 


‘ and cautious Government prologist declares that the coal | far discredit the Chanda coal as to say a ton of it is equal | o r , 
ean be laid down, by branch railway, at Nagpore at 1/. a | to only half a ton of English coal, it will still have 1¢s. in | Chanda coal would give the same supply for thirty years. 

i ton, giving & profit of 10s., while a ton of English coal costs | its favour at Nagpore. All India at t turns out | Labour is abundant, and the mines would prove a boon to @ 

: 11, 16s. at Bombay, and double that at Nagpore. If we so | 600,000 tons of coal a year, not more than the produce of | poor population. 
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TAYLOR’S TUBE-ROLLING MACHINE. 


(For Description, see the next Page.) 
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- TUBE-ROLLING MACHINE. 

BE give, on the preceding page, a side elevation and plan of 
the machine for —_—s tubes with folded joints, to which 
we referred in our article on “ Metallic Tubes,” published on 


page 59 of our last number. This machine consists chiefly 


which will explain its construction. From these it will be 
seen that the wheel which receives the motion from the 
intermediate wheel just mentioned, has mounted within it, on 


a radia! axis, a bevel pinion, this pinion ing into a pai 
of bevel wheels, as shown in Fig. 6 One of these bevel 
ith the pin 


of series of pairs of rollers, some together so as to re- | Wheels is formed in one piece wi ion which 
eee ete ae peripheries of these | into the spur wheel on the right-hand driving wheel of the 


volve at the same 


rollers being formed as shown. The tubes are formed of flat | emgine ; 


while the other bevel wheel is keyed on a shaft 


strips or skelps, A, which on being fed into the first pair of | Which extends across the engine, and carries at its extremity 


rollers are bent over on the edges, as shown at B, in the sub 
joined sect i Set 
rollers, the section 












next by the action of a pair of small rollers running hori- 
zontally, as shown in the plan, it is closed up to the section 
shown at D. Before being brought to this section, however, 
the tube has passed on to a mandril, which is held 
by @ single stud or bracket at its front end, and which sup- 
ports the tube internally during the remainder of the pro- 
cess of manufacture 


been sha to the section, D, the tube passes 
through the third pair of vertical rolls, and upon its issuin, 
from them it is acted upon by a second pair of horizonta 
rolla, which are driven by bevel gearing, and which alter 
the section to that shown at E. Next the tube 
between the fourth pair of main rolls, and subsequently 
between two more pairs of small rolls, which successively 


fold the as shown in sections F and G. Next another 
small down the joint, as shown at H, and finally 
the tubs i delivered from the machine by the fifth pair of 
ui@in rolls. At I there is shown an alternative section, in 


whieh the lap forming the joint projects within the tube. 

Th cha oe is being introduced 
in this country by Mr. T. F. Taylor, of 9, Doughty-street, 
Mecklenburgh-square—is adopted for making either iron, 
brass, gopper, zinc, or other metal tubes of all sizes in gene- 
ral use, and it turhs them out continuously at the rate of 
60 ft. per minute. The machine is, we understand, to be 
exhibited at work during the meeting of the Institution of 
Mechanical Engineers at Neweastle next woek. 

ROBEY'S TRACTION ENGINE. 
We illustrate in the vings, on page 68, the 8-horse 


traction engine exhibited at the show of the Royal Agricultural 
Society at Manchester last week, by Messrs. Robey and Co., 
of Lineolm. One of the chief constructive features of this 


en, consists in the manner in which the cylinder is fixed 
tothe boiler by means of 8 wrought-iron casing or dome, which 
also setves the purpose of steam jacket, as shown in Figs. 7 
and 8 This or casing consists of plates of the same 
thickness as forming the barrel of the boiler, and it is 
firmly rivetted to the latter, so that it is capable of with- 


aS strain brought upon it during the work- 
ing of . "The cylinder is fixed to the ends of the 


S bolts, as shown in Fig. 8, there being no direct 
pr A between the oylindsr and boiler barrel. This 
method of fixing traction ¢ylinders has been found by 
Messrs. Robey ive very Tesults. The arrangement 
° \ thestile + , and slide valve, &c., is also 
igs. 7 and 8. ia : 

its su n erank shaft bearings are 
‘ ‘pln, sa their flanges being chal aa 
: y can be rivetted to the boiler without 
of lenkage caused the bearing 

together. The gearing is 









drawn we 





Pp g ween the second pair of | ; : ‘ 
becomes altered to that shown at C, and | link motion, and the steering gear is arranged as shown in 


| the side elevation, Fig. 1 


jet pump placed on the side of the tan 





a pinion which gives motion to the left-hand driving wheel. 
The reversing gear of the engine consists of the ordinary 


Amongst other details of the en- 
ine deserving of special notice is the arrangement provided 
for filling the tank. This consists simply of a small steam 
f and supplied with 
steam by a pipe leading from the top of the gauge glass 
fittings. This arrangement was fitted to the engine ex- 
hibited by Messrs. Robey at Leicester last year, as we men- 
tioned.in our account of the Leicester show, and it is one 
which we believe might be adopted with advan by other 
traction engine builders. The ordinary method of filling the 
tank from wayside troughs or pools by the aid of buckets is 
often a tedious o ion, whereas by means of a flexible 
ipe attached to the steam-jet pump we have mentioned the 
at ean be filled fn three minutes without any manual labour 
whatever. 


THE CHARLES-STREET BRIDGE. 

Is consequence of the determination of the Metropolitan 
Railway authorities to construct a station at Charles-street, 
the contract for the erection of the bridge which we illustrate 
this week was cancelled, and there is no immediate prospect 
of the work being carried out elsewhere. We think, how- 
ever, that the mere accident of the non-erection of the bridge 
will not lessen the value of the design to our readers, since it 
presents several points of novelty and interest. 

Referring to ral elevation and eross section of the 
bridge, Figs. 1 and 2, it will be seen that the clear span 
across the lines of the Metropolitan Railway is 154ft., and 
that the width of the street carried is 40 ft., and the inclina- 
tion of the same 1 im6@. The form of truss ad is in 

eral principle analogous to that of Brunel's Saltash 
e, but the details ate essentially different in every re- 
There are several important desiderata to be kept i 

view when designing a bridge to carry a busy metropolit 
thoroughfare across a railway. Thus, it is absolutely indis~ 
pensable that there should be a parapet of considerable height 
to screen the traffic of the line, and it is desirable that the 
bridge should ent a symmetrical and pleasing appearance 
viewed either Krom the line or the road. Now this latter con- 
dition is admirably fulfilled in Mr. Fowler's design. In an 
ordinary bowstring, which by the way always presents an 
uncomfortable though fictitious appearance of weakness at 
the ends, the necessity of having an opaque parapet at once 
recludes the possibility of getting a symmetrical and well 
| at seer elevation of truss when viewed from the road- 
way. N ily, a segment only of the arched rib with its 
bracing is visible, and this bracing is intersected by the para- 
pet line at all imaginable angles. In the instance of the 
Charles-street bridge the radii of the top and bottom members 
are such that the points of intersection of the diagonals always 
remain a constant height above the parapet, and the unity 
of the design is still farther preserved by the insertion of a 
scroll connecting the parapet with the diagonal stays, as 
shown on the detailed figures. The satisfactory elevation 
thus attained, whether viewed from road or rail, is clearly 

evidenced by the engravings. 

Proceeding now to the consideration of the minor details 
of the structure, it may be noted in the first place that the 
top member, the form of cross section of which is some- 
what similar to the admired Crystal Palace columns designed 
by Sir C. Barry, is composed partly of cast iron and partly of 
wrought. The com tive elasticities of the two metals are 
such that they would work well together in the arrangement 
proposed, since with a strain of 4 tons per square inch upon 
the wrought iron, somewhat less than 3 tons per square inch 
would be imposed upon the cast iron. The bottom member, 
which in the Saltash bridge is composed of suspension links, 
in the Charles-street bridge is more cheaply made up of 
ordinary plates chain-rivetted ; a neat appearance being 
obtained by covering the edges of the plates with a T-iron 
in the manner shown on the several figures of cross section. 
Figs. 3 to 7 clearly show the mode of effecting a junction 
of the two members just described. Lateral stiffness of the 
arched rib is attained by rigidly connecting the lattice 
verticals with the cross girders, and distortion of the same 
utwler a rolling load is obviated in the usual manner b 
the insertion of diagonals, provision for cottering up whic 
after the bridge has taken its bearing is made by the very 
neat arrangement shown in Fig. 23. A light but strong 
description of floor, Fig. 8, was proposed to be adopted in 
this bridge. The cross girders, spaced about 6 ft. apart, are 
rivetted to plates sa 2in. in the centre and stiffened 
with T-irons, which plates take a share of the compression 
oceu’ring upon the top flanges of the cross girders. The 
floor is computed to sustain a 30 ton locomotive ing over 
the bridge ona four-wheel lorry, with a limiting strain of 
5 tons per square inch in tension ; and the main trusses would 
sustain a rolling load of 1 ewt. per square foot. 


Lavuscnes.— Within the week there have been 3 launches 
on the Clyde. The vessels are all large iron sailing ships. 
One, of 1500 tons, was built by Mr. John Elder for the Mer- 
chant Shipping Company (Limited), of London; Messrs. 
Robert and Co., of Greenock, are the builders of an- 
other, of 1000 tons, for a Liv | firm; and the third was 
built by Messrs. Robertson and Co., Greenock, for Mr. John 
Kerr, the well-known Greenock shi ‘ 


built by Messrs. Robertso 
of eight months. 


THE SHOW OF THE ROYAL AGRICULTURAL 
SOCIETY AT MANCHESTER. 
(Concluded from page 53.) 

Macutne Too.s. 

Or the various classes of machine tools shown at rest or in 
motior last week, at Manchester, those for working in wood 
were by far the most numerous. In particular, Messrs. 
Allen Ransome and Co., of Chelsea, had a very fine show of 
machines of this kind, and amongst the exhibits at their 
stand we noticed several i t novelties. One of these 
was Frazer's equilibrium frame, of which we ho 
shortly to publish an e , but of the peculiarities 
of which we may nev say something here. In 
this machine the crank shaft carries no fly-wheel, but it is 
provided with two cranks plaged diametrically opposite to 
each other, and from these s two independent swing 
frames are worked. The effect of this arrangement is that the 
swing frames—which ate made @ntirely of east steel so as to 
reduce the weight as much as ible—move in opposite 
directions, and balance each other; and it is thus found that 
the crank shaft can be driven at a speed of 400 revolutions 
per minute without difficulty. Another feature in the 
machine is the feed motion, which is continuous, and which 
is driven by friction wheels, which bear against friction discs 
fixed at the ends of the crank shaft. By moving the 
friction wheels further from or nearer to centres of 
the discs just mentioned, the rate of feed can be varied 
at pleasure, from 1ft. 6in, to @ft. per minute whilst the 
machine is ommaing ; and as each side of the machine is 
fitted with an i —— feed motion the two frames 
may be respectively employed in cutting hard and 
soft timber simultaneously. Instead of the timber bearing 
against a fence plate, and being carried forward by grooved 
rollers pressi inst its outer side, the feed is affected by 
smooth rollers, , there being for each frame, in addition 
to the outer roller, a pair of narrow inner rollers which pass 
through the fence, and are forced inst the timber by 
spring pressure. All these rollers are driven by suitable gear- 
in and it is found that the grip thus obtained is quite 
sufficient to feed up the timber Sith certainty at all times. 
Another exhibit of Messrs. A. Ransome and Co.’s, of which 
we must say a few words, is their new “ general joiner,” in 
the construction of which numerous improvements have been 
introduced. One of the chief of these is that the tenoning, 
moulding, ing, and thicknessing operations—which are 
performed by cutters ogpe ve’ suitable spindles at the back 
of the machine—can be ied on quite ind tly of the 
ripping out, cross-cutting, tongueihg, grooving, &c., which 
are performed by saws or cutters fixed on the saw spindle. 
The saw spindle and the cutter spindle first mentioned are in 


fact driven by independent belts, so that the stoppage of the 
one part othe machine in no way affects the work going on 
at the other. The tenoning also is performed by cutters, and 


the machine is capable of t caaieeeed planing, on both 
sides at oncvé, boards up to 7 in. wide, the wood being fed up 
to the cutters by a pair of feed rolls placed one above and 
the other below it. The feed rolls are smooth, so that 
‘they do not indent the wood, and although they are both 
driven, the top foll is by a simple arrangement allowed 
to rise and fall freely to the irregularities 
of rough boards. We intend to have something more 
to say about this general joi in a future number. 
On the band saw exhibited Messrs. A. Ransome and 
Co. we noticed a new and very ‘good form of guide, or 
packing-box, which has been designed and patented in this 
country by Mr. J. Richards, of elphia. In this pack- 
ing-box the back of the saw presses against a smooth steel 
roller, which is mounted Jud as Jn run freely, 2 che atone 
is afforded 8 placed in = side b 

wr pad arranged ot the pal a of them can be varied 
according to the width of the saw in ute. This packing-box 
affords a very efficient support t6 the saw, and enables it to 
be employed for very heavy work without any — of the 
back becoming heated by friction against the gui Many 
of our readers wil! remember that t twoand a half years 
(wide 84 of our third volume) we noticed the em- 
sloyinant the band saw for cutting iron at the Yorkshire 
ngine Works and at Woolwich Arsenal, and we have been 
informed by Messrs. A. Ransome and Co. that they have now 
supplied a number of band sawing machines for this class of 
wk. The efficiency of the band saw for cutting iron is, how- 
ever, still far from so well known as it shouldbe. Of 
Messrs. A. Ransome Co.'s remaining exhibits—which in- 
cluded a saw-sharpening machine, a circular saw bench, with 
very neatly arranged feed gear, a planing and trying-up ma- 
chine, and other articles—our space will not permit us to give 
any detailed notice; but! we may mention that this firm 
have commenced the manufacture in nn Pans se of 
Richards’s self-centering ¢onipression coupling for shatting, 
illustrated and described by us on 39 of our last a 
i i i at Man- 


but one; and the ing driving machinery 

chester was Am games > this coupling, which is the best 

and neatest we have yet seen. 
Another firm, who were large exhibitors of wood-working 

machinery, were Messrs. Thomas Robinson and Son, of Roch- 

dale, who showed a nwnber of machines at work, amongst 


them Armstron, ee dovetailing machine, 
described ape et page our fourth volume. This 
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shoulders of the tenons, and in some other details. The 
workmanship of the machine exhibited at Manchester was 
very good. Another general joiner exhibited was that ex- 
hibited by Messrs. Thomas Ladyman and Sons, of the Weland 
Works, Rochdale. This was a compact, substantial-looking 
little machine, and appeared to do its work well; but we 
had not an opportunity of inspecting it closely. Mr. John 
Thurgood Markhall, ot Union-street, Whitechapel, was the 
exhibitor of some very cheap, and we may add very roughly 
constructed, wood-working machines with wooden frames ; 
and Messrs. Charles Powis and Co., and Messrs. Powis, 
James, and Co. also showed wood-working machinery in 
motion, Besides the firms we have mentioned a number of 

ble engine builders were exhibitors of circular saw 


enches, many of them of v om 

Of brick and is ecching aeciiaede essrs. Henry Clay- 
ton, Sons, and Howlett, of the Atlas Works, Harrow-road, 
and Mr. John Whitehead, of Preston, were the largest ex- 
hibitors. At Messrs. Clayton’s stand the most important 
exhibit was one of their new direct-acting brick-making ma- 
chines, capable of easily turning out bricks or tiles of all 
forms at the rate of from 12,000 to 18,000 per day, These 
direct-acting machines of Messrs. Clayton are exceeding] 
simple and well arranged, and they are remarkable for their 
— oe pa = the machine exhibited, of which we hope 
shortly to publish engravi the elay is placed in a hopper, 
and is delivered by a our chet—ae revolving Shaft 
carrying a number of short arms—to a pair of horizontal 
crushing rolls. From these it passes into a horizontal pug- 
ging cylinder, from the end of which it is delivered to the 
dies, which are of the “rotary orifice” pattern introduced 
some yearsago by Messrs. Clayton. Besides the machine we 
have mentioned Messrs. Clayton exhibited a tile-moulding 


machine of their regular pattern, brick presses, screening | 
plates for separating clay from stones, roots, &., and a} 
variety of cutting tables, including Burdett’s excellent table | 


recently illustrated by us, Messrs. Clayton’s “shield guard” 
cutting table, and an ingenious table for cutting roofing tiles, 
this latter cutting off the corner of the tile as well as making 
the ordinary straight cut necessary to separate the tile from 
the stream of clay. 

Mr. Whitehead’s exhibits include one of their double-box 
drain-pipe, tile, and brickmaking machines for steam-power, 
which received the first prize at the Leicester show last year, 
and also a single box machine constructed on the same 
principle, but eapable of being worked by one man anda 
boy. In this machine, which is capable of producing 
5000 2 in. pipes per day, the clay is placed in a box, on one 
side of which the dies are situated. This box has a cover 
which can be readily secured, and it is provided with a 
mvable side opposite the dies, this side being capable of 
being moved inwards by means of a rack and suitable gear- 
ing, thus forcing the clay through the dies. Mr. Thomas 
Middleton, of Southwark, was also an exhibitor of brick- 
making machinery, there being shown in action at his stand 
a machine construeted on the plans of Mr. C. H. Murray. 
This machine was fitted with lubricating dies, and with Mr. 
Murray’s cutting table. This table somewhat resembles that 
of Mr. Burdett, lately described by us, but there is one broad 
distinction between the two, namely, that in Mr. Murray’s 
table the clay is traversed laterally past the cutting wires, 
whereas in Mr. Burdett’s the clay remains stationary until 
after it is cut ; the cutting wires and board for receiving the 
bricks being traversed through and beneath it respectively. 

Passing irom bricks to stones, we must notice Blake's 
admirable stone-breaking machine, which Messrs. H. RK. 
Marsden and Co. exhibited, as usual, in full work. This 
is undoubtedly the best machine which has yet been pro- 
dueed for its class of work, and we are glad to find that its 
value is daily becoming more and more appreciated. The 
machine shown at Manchester was fitted with a revolving 
screen for separating the broken material into various sizes. 
Besides the regular Blake’s machine, Messrs. Marsden this 
year exhibited in action the new machine, specially designed 
for fine crushing, of which we published engravings and a 
description on page 64 of our last number. This machine is 
also thoroughly well fitted for its work, and performs well. 
The Dunston Engine Works Company, of Gateshead-on- 
Tyne, were the exhibitors of one Mr. Thomas Archer, 
junior’s stone-crushing machines in which the crushing is 
performed between the jaws of a vibrating lever, and the 
surface of a slowly revolving roll, the jaws of the lever being 
fluted vertically, and surface of the roll horizontally. This 
method of obtaining a crushing action is far from comparing 
favourably with the beautifully simple toggle-joint motion of 
Blake's machine. 

Amongst the machinery in motion, also, we noticed a stone- 
dressing machine, exhibited by Messrs. Coulter and Harpin, 
of Thongsbridge, Huddersfield. In this machine some of 
the stones to be dressed are placed upon a horizontal revolv- 
ing table, whilst others are fixed in a frame which has a 
reciprocating motion given to it, so that it passes to and fro 
over the table jast mentioned. The dressing is effected by 
the stones in the frame rubbing on those on the table, the 
whole being kept wet by streams of water which are allowed 
to drip on them. The machine was shown in use dressing 
flagstones, and seemed to turn out very fair work, but we 
know nothing of the speed at which the dressing can be per- 


formed, and we should be inclined to believe that it is a) 


somewhat slow process, at all events with hard stone. 


One of the most interesting machines on the ground was | 


Mr. G. L. Seott’s beautiful wheel-moulding machine, illus- 
trated and described by us on page 371 of our last volume. 
This machine was shown in operation, and it attracted much 
attention, and deservedly so. Mr. Scott also exhibited some 
splendid samples of gearing cast in moulds by his 
machine, the use of which, we are glad to , is rapidly 
extending. Messrs. Smith and Coventry, of Manchester, 
’ were large exhibitors of their well-known tools and tool- 
holders, which we have already noticed favourably in this 
journal, and they also showed a serewing machine and other 
articles, which our space will not permit us to describe here. 
We must content ourselves, th , with stating that they 





were all of good design and workmanship. Messrs. 
«Money we Cu, S Manlianter, se ties ie Solem 
some of their steam hammers of sizes varying from 17 Ib. to 
5 ewt., and there were besides a number of other exhibits 
coming under the class of machine tools of which the demands 
upon our space will not permit us to even mention. 
MisceLLangovs Exurerts. 

The number of exhibits at Manchester last week, which 
may be fairly classed under the head of “ miscellaneous,” 
was so numerous that a mere list of them would occupy far 
more space than we could devote to them. Under these 
circumstances our task of selection becomes a difficult one, and 
it is quite possible that we may inadvertently omit to notice 
a few exhibits which were really worthy of special attention. 
For any such faults of omission, however, the great mass of 
material to be dealt with must be our excuse. 

One of the greatest novelties amongst the miscellaneous 
articles was undoubtedly Messrs. Ashton and Storey’s “ steam 
power meter and continuous indicator,” which was exhibited 
by Messrs. Isaac Storey and Sons, of Manchester, and of which 
we publish an engraving and description on 65 of the 
present number. Messrs. Storey were also the exhibitors, 
rangi other articles, of Holt’s lubricators, also illustrated 
by us this week, and of a very i i arranged nozzle 
or water spreader—named the As een emir mdr which 
the spreading of the water is effected by the closing into the 
line of the jet of a number of radial fingers. These fingers 
can be readily adjusted by merely turning a ring on the 
nozzle, so that they cither leave the jet unbroken or produce 


any desired amount of spreading action. 
Belonging to the same class as Messrs. Ashton and 
Storey’s continuous indicator were many of the exhibits of 





Messrs. J. Bailey and Co., of Salford, who hail one of the 


most attractive stands in the show. It would be a hopeless | ? 


task to attempt to describe Messrs. Bailey’s exhibits within a 
moderate space. They included—besides boiler fittings of 
| all kinds—speed indicators, pressure recorders for steam or 
water, a well-constructed turret clock, with the striking gear 
arranged according to the plans of the late Richard 
Ingram and Stupper’s useful oil, testers, pyrometers for all 
purposes, boiler testing Fraps rong lever shearing ma- 
chines for cutting bars, fire-pumps, watchmen’s nacomg. Fe 
and, lastly, a pill-making machine capable of turning out 
pills of ail kinds at the rate of 1000 per minute. 

Passing on to r articles, we must notice the exhibits 
of the Union Engineering 


om (Limited), of Man- 
chester, who showed turbines cohanling and blowing 


fans, constructed on Mr. Schiele’s well-known plans. These 
articles attracted much attention, particularly the exhausting 
fan, which was shown running at a good speed, and which is 
capable of being very advantageously applied in numerous 
oaemees for the pach of ‘atintion Of the excellent 
designs of Mr. Schiele’s fans and turbines it is unnecessary 
that we should speak here, as it is generally known and ap- 
preciated. Messrs. Williamson Brothers, of Kendal, were 
also exhibitors of turbines, centrifugal pumps, and fans, 
their turbines being arranged on the “ vortex,” and their 
pumps and fans on the “ penne antl mem of Professor 
Thomson, whose plans these makers have long adopted with 


good results. 

Mesars. Ri d and Chandler, of Salford, showed a well- 
arranged horse gear for which they have been awarded 
silver medal. This gear consists principally of two castings 
—the main wheel forming the cover, and the lower casting 
forming the base plate and bearing. same firm were 
also exhibitors of a useful kneading machine, which is made 
in various sizes, so as to suit either private families or public 


I, 





Edmunds’ show the year 

Messrs. Shand, Mason, and Co., and Messrs. Merryweather 
and Sons, were both exhibitors of steam fire engines of their 
well-known patterns; and other smaller engines were also 
exhibited by Mr. Thomas Rose, of Manchester, Mesers. J. 
Bailey and Uo., of Salford, Messrs. Hayward Tyler and Co. 
and other firms. The Beverley Iron and Wagon Company 
were, a8 usual, large exhibitors of carts and wagons of various 
kinds, all of excellent design and workmanship. 

Of the remaining exbibite, numerous as they undoubtedly 
were, the demands upon our forbid us even to make 
mention, at all events for the present ; but it is 
that of some of them we may give an account on a future oc- 
casion. We cannot, however, conclude without congratu- 
lating the Royal Agricultural Society upon the success which 
attended their show at Manchester, and expressing « wish 
that their future exhibitions may show the same . in 
all branches of agricultural engineering as those of past 
few years. 


LIVERPOOL NOTES. 

LivexPoot, Wednesday. 
Failure in the Tin-plate Trade—It is stated that the 

suspension of Mr. John Pearce, of the Abertillery Tin-plate 

Works, is likely to lead to as bankruptey, the tors being 

dissatisfied in reference to the second to the late 

Mr. Hale, of Bath. His executors claim to have « second 





|a number of grindstones having V-edges, and adapt 
| grinding the knives of reaping and mowing mu ; some 
of the stones have their axis mounted on friction rollers. 

In weighing machines, the principal novelty was the ad- 
mirably-arranged automatic grain weighing and registering 
machine of Messrs. Henry Pooley and Co., for which an 
their other exhibits they received a silver medal. In this 
machine the corn to be weighed is delivered alternately 
into each of a pair of boxes, each box as it receives its proper 
load turning the spout by which the corn is delivered over to 
the other box, and then emptying itself by a self-acting ar- 
rangement. Each discharge of the contents of a box is re- 
gistered by a suitable counter, and the whole operation thus 
goes on continuously with admirable regularity. Messrs. 
David Hart and Co., of London, also had a very fine show of 
weighing machines well worthy of notice. 

Messrs. Tangye, Brothers, and Holman, Messrs. 8. Owens 
and Co., and Messrs. Hayward Tyler and Co., all had ex- 
cellent shows of pumps and other articles, for which they 
have an established reputation, and at the stand of the last 
mentioned firm we noticed several examples of Messrs. Cope 
and Maxwell's simple steam pump, of the performance of 
which we not long ago had occasion to speak favourably. 

Messrs. Hamilton Woods and Co., of Ordsal-lane, Salford, 
| were the exhibitors not only of the cheap engines which we 
| have noticed elsewhere, but also of some well-arranged 2 
| presses and malt-mills. Amongst the former was a hydraulic 
| press arranged according to a new plan. In this press the 
case into which the hops are charged to be pressed 4s fur- 
| nished with a top cover so arranged that when required it 
| can readily be swung on one side. The bottom of the case is 
| formed by the head of the ram of the hydraulic press. The 
| hops being charged in, and the top eover put in place, the 

ressure is applied, and the required ha 
- effected, the top cover is removed, 
by the continued movement of to hee forced out of 
the box. We also noticed at Messrs. Woods and Co.'s 
stand a model of Belthouse’s safety apparatus for hoists, of 
which we published engravings and a deseription on 
617 of our fifth volume. It is quite time that means 

be taken to render compulsory the of some 
apparatus of this or a similar kind to all hoists, or at 
events to all those in which a failure is liable to be attended 
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establish ts. The lar; size, which is worked by two claim to | 
oh, is cages of there oo into dough ° veo Seige os | mort he pera of oy gen my opr eli Bema 

i i . Mesers. Wi Smith, of ing, * inci itors, who hope thus to reduce the ¢ t 
pyeey  F- d for coi iy debt and secure a dividend for the ordinary creditors. 


A petition in bankruptcy has been filed, according to the 
7 omer of the Birmi The works are still 


Birming , : 
standing idle, and it is feared that they will not be in opera- 


tion in for at least several weeks, perhaps r. The 
trade in two years to no less than 11,0001, 
Trade of the Hardware and Iron Districts.—The \atest 


accounts from Birmingham are favourable. The hardware 
trade continues steady, and there is a tolerable amount of 
activity in the leading Most of the manufacturers 
have sufficent orders to keep them going, but very few in 
The home trade seems to be ually reviving. 


reserve. 
The jewellery and fancy trades generally remain rather dull. 
Busintes pr continues active in the foreign department. 


Those engaged in the Brazilian trade are busier than usual, 
and in tho’ Continental and Australian trades business is 
quite up to the average. The edge-tool makers, tin-plate 
workers, and brass-founders are all tolerably well 
The Wolverhampton iron trade is quiet, but the 
manufactured iron has not declined. Makers could 
largely into the production of rails were they 

ut so small a margin of profit is prebod go 1 
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TRACTION ENGINE AT THE MANCHESTER SHOW. 
CONSTRUCTED BY MESSRS. ROBEY AND CO. (LIMITED), ENGINEERS, LINCOLN. 
(For Description, see page 7.) 
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Coat tv Ispta.—The Calcutta correspondent of the Times 
writes as follows: There has been a great “ find” of coal in 
the Central Provinces, and I beg the attention of the Great 
Indian Peninsula Railway to the fact. The district of | 
Chanda lies due south of Nagpore, between that and the 
river Wurdah, which forms the northern boundary of Hy- | 
dcrabad. For some years Captain Lucie Smith, the Deputy | 
Commissioner, has been boring for coal, and Mr. Mark 
Wryar, the practical geologist sent out lately to report on | 
yr coal resources, bas more than confirmed his estimate of 
the value of his discoveries. Mr. Morris, the officiating 
chief commissioner, has written with great caution on the 
subject, until Messrs. Mather and Platt’s steam-borer, which | 
has been sent for, arrives. But ordinary borings and the | 
opinions of Mr. Medlicott, geological surveyor, Mr. Bonner, | 
C.E., and Mr Fryar reveal a vast, thick, and uniform deposit 
of coal, which has led the last to urge Government to begin | 
mining operations at once, and to make a branch railway to | 
the main (Great India Peninsule line. The sandstones of | —~ Sa 
the Chand basin are the same as the well-known coal-bear- oJo ems HE 
ing sandstones of Raneegunge, to which, indeed, Mr. Fryar Z 228 
emmpares the deposits in value and extent. He is confident 
that there are at least two square miles of coal 14ft. thick 
at a depth of 300 ft., and in easy working position, on the 
Chanda side of the Wurdah, while there is a certainty of | 
more than the same area on the other side. This practical ‘ 
and cautious Government declares that the eval | far discredit the Chanda coal as to say a ton of it is equal | one good colliery in England, and the two square miles of 
ean be laid down, by branch railway, at Nagpore at 1/. a | to only half a ton of English coal, it will still have 16s. in | Chanda coal would give the same su for thirty years. 
ton, giving a profit of 10s., while a ton of E coal costs | its favour at Na . All India at present turns out | Labour is abundant, and the mines prove a boon to a 
i. if at Bombay, and double that at Nagpore. If we so | 600,000 tons of coal a year, not more than the poor population. 
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TAYLOR’S TUBE-ROLLING MACHINE 
(For Description, see the next Page.) 
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next by the action of a pair of small rollers running hori- 
rontally, as shown in the plan, it is closed up to the seetion 
shown at D. Before being brought to this section, however, 
the tbe has passed on to a mandril, which is held 
bya stud or bracket at its front end, and which sup- 


sorte the tube internally during the remainder of the pro- 

cess of manufacture. 2; 

t fa this of vertical rolls, and upon its issui 
acted upon by a second pair of hoviaeatal 


are driven bevel gearing, and which alter 
at E. Next the tube 
main rolls, and subsequently 
gmall rolis, which successively 
FandG. Next anoth 


to the section, D, the tube passes 


Rie 


into the spur wheel ivi 

ine; while the other bevel wheel is keyed on a 
which extends across the engine, and carries at ite extre 
a pinion which gives motion to the left-hand 
The reversing gear of the engine consists of 
link motion, and the steering ante aay od 
the side elevation, Fig. 1 Amongst other i 
ine deserving of ial notice is the arrangemen 
for filling the tank. This consists simply of a 
jet pump placed on the side of the tank, and supplied wi 
steam bya pipe leading from the top of the gauge glass 
fittings. This arrangement was fitted to the engine ex- 
hibited by Messrs. Robey at Leicester last year, as we men- 
tioned. in our t the Letentey chases, nt 3 is one 
which we believe might be adopted wi weep y other 
tank from wayside troughs or pools by the aid of buckets is 
often a tedious , whereas by means of a flexible 

attached to the steam-jet pump we have mentioned the 

can be filled fi firee minutes without any manual labour 
whatever. 
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THE CHARLES-STREET BRIDGE. 

Is of the determination of the Metropolitan 
Railway 7 to construct a station at Charles-street, 
the eontract for the erection of the bridge which we illustrate 
this week wes cancelled, and there is no immediate —— 
of the work being carried out elegwhere. We think, how- 
ever, that the mere accident of the non-erection of the bridge 
will not lessen the value of the design to our readers, since it 
presents several points of novelty and interest. 


Referring to the ee elevation and eross section of the | § 
bridge, I Le will be seen thatthe clear span 


across the lines of the ypolitan Railway is 154 ft., and 
that the width of the street carried is 40 ft., and the inclins- 
tion of the same 1 im6@. The form of truss adopted is in 
ral principle afitlagous to that of Brunel's Saltash 
e, but the detail ate essentially different in every re- 
There are several important desiderata to be kept j 

view when designing a bridge to carry a busy metropolit 
Gaeerehien across a railway. Thus, it is absolutely indis- 
pensable that there should be # parapet of considerable height 
to screen the traffic of the line, and it is desirable that the 
bridge should nt a symmetrical and pleasing arance 
viewed either the line or theroad. Now this r con- 
dition is admirably fulfilled in Mr. Fowler's design. In an 
ordinary bowstring, which by the way always presents an 
uncomfortable though fietitious appearance of weakness at 
the ends, the necessity Of having an opaque parapet at once 
recludes the possibility of getting a symmetrical and well 
Palanced elevation of tras when viewed from the road- 
way. Necessarily, a only of the arched rib with its 
bracing is visible, and this bracing is intersected by the para- 
pet line at all imaginable angles. In the instance of the 
Charles-street bridge the radii of the topand bottom members 
are such that the points of intersection of the diagonals always 
remain a constant height above the parapet, and the unity 
of the design is still farther by the insertion of a 





joint, as shown at H, and finally 
the machine by the fifth pair of 
1 shown an see oar section, in 
¢ projects within the tube. 
above described which is being introduced 
by Mr. T. F. Taylor, of 9, Doughty-street, 
—is adopted for making either iron, 
metal tubes of all sizes in gene- 
out continiously at the rate of 
Machine is, we understand, to be 
the mecting of the Institution of 


Mechanical Engineers at Neweastle next week. 


ROBEY'S TRACTION ENGINE. 
® illustrate in the engravings, on page 68, the 8-horse 
eer bree mee of the Royal Agricdiiaaal 
Society at Manchester last week, by Messrs. Robey and Co., 
of Linegia, One of the chief constructive features of this 
in the manner in which the cylinder is fixed 


tothes of wrought-iron easing 
means of 5 dome, which 
tart Purpose of steam jacket, as 5 oon te Pigs. 7 
: or 
thickness as’ 
firmly 





a ne of plates of the same 
i barrel of the boiler, and it is 
é te che lab, so that it is capable of with- 
the strain brought ae it during the work- 

: cylinder is fixed to the ends of the 
Fig. 8, there being no direct 

and boiler barrel. This 

¢ylinders has been found by 

Fesults. The arrangement 

v and slide valve, &., is also 


te the crank shaft bearings arte 
their flanges being thus com- 
b@ rivetted to the boiler without 

the 


a 
homage caused 
ing drawn well together. The gearing is 


fe Figgas 


seroll ¢ cting the parapet with the diagonal stays, as 
shown on the detailed figures. The satisfactory elevation 
thus attained, whether viewed from road or rail, is clearly 
evidenced by the engravings. 

Proceeding now to the consideration of the minor details 
of the structure, it may be noted in the first that the 
top member, the form of cross section of ich is some- 
what similar to the admired Crystal Palace columns desi 
by Sir C. Barry, is composed partly of cast iron and partly of 
wrought. The com tive elasticities of the two metals are 
such that they would work well together in the arrangement 
proposed, since with a strain of 4 tons per square inch upon 
the wrought iron, somewhat less than 3 tons per square inch 
would be imposed wpon the cast iron. The bottom member, 
which in the Saltash bridge is composed of suspension links, 
in the Charles-street bridge is more cheaply made up of 
ordinary plates chain-rivetted; a neat appearance being 


obtained by covering the edges of the plates with a T-iron ul 


in the manner shown on the several figures of cross section. 
Figs. 3 to 7 clearly show the mode of effecting a junction 
af the two members just described. Lateral stiffness of the 
arched rib is attained by rigidly connecting the lattice 
verticals with the cross girders, and distortion of the same 
under a rolling load is obviated in the usual manner by 
the insertion of diagonals, provision for cottering up which 
after the bridge has taken its bearing is made 
neat arrangement shown in Fig. 23. A light but strong 
description of floor, Fig. 8, was proposed to be adopted in 
this bridge. The eross girders, spaced about 6 ft. apart, are 
rivetted to plates 2 in. in the centre and stiffened 
with T-irons, which plates take a share of the compression 
occurring upon the top flanges of the cross girders. The 
floor is to sustain a 30 ton locomotive passing over 
the bridge ome four-wheel lorry, with a limiting strain of 
5 tons per square inch in tension ; and the main trusses would 
sustain a roiling load of 1 ewt. per square foot. 


Lavcyonws,— Within the week there have been 3 launches 
on the Clyde. The vessels are all large iron sailing ships. 
One, of 1600 tons, was built by Mr. J 
chant ing Company (Limited), of London; Messrs. 
Robert and Co., of Greenock, are the builders of an- 
other, of 1000 tons, for a Li | firm; and the third was 
built by Messrs. Robertson Co., Greenock, for Mr. John 
Kerr, well-known Greenock v7 ome Her tonnage is 
1200 tonsa, and she is the fourth of same size and tonnage 








built by Mesers. Robertson and Co. within the short period 
of eight months. 
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Another exhibit of Messrs. A. Ransome and 
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i arrangement allowed 
accommodate the irregularities 
nd to have something more 
j in a future number. 
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the band saw for eutting fron at the Yorkshire 
Works and at Woolwich Arsenal, and we have been 
Mesers. A. Ransome Co. have now 

as machines for class of 

cutting iron is, how- 

as it should be. or 

i ich in- 


exhibits—whi 
eircular saw bench, with 


notice; but’ we may mention that this firm 
one pression ~ a shai z 
com cou Or fting, 
us on 39 of our last number 
i machinery at Man- 
this coupling, which 1s the best 

have yet seen. ’ 
Another firm, who were large exhibitors of wood-working 
machinery, were Messrs. Thomas Robinson and Son, of Koch. 
dale, who showed a 
them 
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ton, Sons, and Howlett, of the Atlas Works, Harrow-road, 
and Mr. John Whitehead, of Preston, were the largest « 

hibitors. At Messrs. Clayton’s stand the most i 
exhibit was one of their new direct-acting brick-making ma 
chines, — of easily turning out bricks or 
forms at the rate of from 12,000 to 18,000 per day. 
direct-aeting machines of Mesers. Clayton are exceedingly 
simple and well arranged, and are remarkable for 


8 height. In the machine exhibited, of which we hope 
cheotiy © peblich cagrevings, the deg is pieced ins 3 
and is delivered by a cresumer shafi--or povelving, Shafi 

ing a number of short arms—to a pair of horizontal 
er 


ging cylinder, from the end of which it is delivered 

dies, which are of the “rotary orifice” introd 
some yearsago by Messrs. Clayton. Rede Sremthtee we 
have mentioned Messrs. Clayton exhibited a tile-mouiding 
machine of their regular patcern, brick presses, screening 
plates for separating clay from stones, roots, &e., and a 


rolls. From these it passes into a horizontal “i 
to' the 
uced 


variety of cutting tables, including Burdett’s excellent table | 


recently illustrated by us, Messrs. Clayton's “shield guard” 
cutting table, and an ingenious table for cutting roofing tiles, 
this latter cutting off the corner of the tile as well as making 
the ordinary straight cut necessary to separate the tile from 
the stream of clay. 

Mr. Whitchead’s exhibits include one of their double-bex 
drain-pipe, tile, and brickmaking machines for steam-power, 
whieh received the first prize at the Leicester show last year, 
and also a single box machine constructed on the same 
pa, but capable of being worked by one man and a 

vy. In this machine, which is capa of producing 
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the spreading of the water is effected by the closing 
line of the : wf ausoberet oid. 
can be ily adjusted ing a ring on 
nozale, so that they cither jeave the jet unbroken 

any desired amount of ing action. 

Belonging to the same class as Messrs. 
Storey’s continuous indicator were many of the 
Messrs. J. Bailey and Co., of Salford, who had 
| most attractive stands in the show. It would be a ho : 
| task to attempt to describe Messrs. Bailey's exhibits within a 
moderate space. They included—besides boiler fittings of 
all kinds—speed indicators, ure recorders for steam or 
water, a well-constructed turret clock, with the striki 
arranged according to the plans of the late Richard 
Ingram and Stupper’s useful oil 


-pyrometers for 
purposes, boiler testing yrampe, simp lve capo er 
chines for eutting bars, fire-pumps, watehmen's peg 
and, lastly, a pili-making machine eapable of tarning out 
pills of all kinds at the rete of 1000 per minute, 
articles, we must notice the exhibits 
Set), < 
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5000 2 in. pipes per day, the clay is placed in a box, on one 
side of which the dies are situated. This box has a@ cover 
which can be readily secured, and it is provided with o 
movable side opposite the dies, this side being capable of 
being moved inwards by means of a rack and suitable gear- 
ing, thus forcing the elay through the dies. Mr. Thomas 
Middleton, of Southwark, was also an exhibitor of brick- 
making machinery, there being shown in action at his stand 
a machine construeted on the plans of Mr. C. H. Murray. 
This machine was fitted with lubricating dies, and with Mr. 
Murray's cutting table. This table somewhat resembles that 
of Mr. Burdett, lately described by us, but there is one broad 
distinction between the two, namely, that in Mr. Murray’s 
table the clay is traversed laterally past the cutting wires, 
whereas in Mr. Burdett’s the clay remains stationary until 
after it is cut ; the cutting wires and board for receiving the 
bricks being traversed through and beneath it tively. 

Passing irom bricks to stones, we must notice Blake's 
admirable stone-breaking machine, which Messrs. H. R. 
Marsden and Co. exhibited, as usual, in full work. This 
is undoubtedly the best machine which has yet been pro- 
dueed for ite class of work, and we are glad to find that its 
value is daily becoming more and more appreciated. The 
machine shown at Manchester was fitted with a revolving 
screen for separating the broken material into various sizes. 
Besides the regular Blake’s machine, Messrs. Marsden this 
year exhibited in action the new machine, specially designed 
for fine erushing, of which we published engravings and a 
description on page 64 of our last number. is machine is 
also thoroughly well fitted for its work, and performs well. 
The Dunston Engine Works Company, of Gateshead-on- 
Tyne, were the exhibitors of one Me. Thomas Archer, 
junior’s stone-crushing machines in which the crushing is 
performed between the jaws of a vibrating lever, and the 
surface of a slowly revolving roll, the jaws ot the lever being 
fluted vertically, and surface of the roll horizontally. This 
method of obtaining # crushing action is far from comparing 
favourably with the beautifully simple toggle-joint motion of 
Blake's machine. 

Amongst the machinery in motion, also, we noticed a stone- 
dressing machine, exhibited by Messrs. Coulter and Harpin, 
of Thongsbridge, Huddersfield. In this machine some of 
the stones to be dressed are placed upon a horizontal revolv- 
ing table, whilst others are fixed in a frame which has a 
pos acs hey given to it, so that it passes to and fro 
over the table just mentioned. The dressing is effected by 
the stones in the frame rubbing on those on the table, the 
whole being kept wet by streams of water which are allowed 
to drip on them. The machine was shown in use dressing 
flagstones, and seemed to turn out very fair work, but we 
know nothing of the speed at which the dressing can be per- 
formed, and we should be inclined to believe that it is a 
somewhat slow process, at all events with hard stone. 


One of the most interesting machines on the ground was | 


Mr. G. L. Seott’s beautiful wheel-moulding machine, illus- 
trated and described by us on page 371 of our last volume. 
This machine was shown in operation, and it attracted much 
attention, and deservedly so. Mr. Scott also exhibited some 
splendid samples of gearing cast in moulds by his 
machine, the use of which, we are glad to is rapidly 
extending. Messrs. Smith and Coventry, of Manchester, 
” were exhibitors of their well-known tools and tool- 
holders, which we have already noticed favourably in this 
journal, and they also showed & screwing machine and other 
articles, which our space will ee ager us to describe here. 
We must content ourselves, therefore, with stating that they 
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fans, construeted on Mr. Schiele’s well-known 
articles attracted much attention, particularly 
fan, which was shown running at a 

capable of being very advan 'y spplied in numerous 
instances for the purpose of ventilation. Of the excellent 
designs of Mr. Schiele’s fans and turbines it is unnecessary 
that we should speak here, as it is generally known and ap- 
preciated. Messrs. Williamson Brothers, of Kendal, were 
also exhibitors of turbines, centrifugal pumps, and fans, 
their turbines being arranged on the “vortex,” and their 
pumps and fans on the “ whirlpool,” sear ea of Professor 
Thomson, whose plans these makers have long adopted with 
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attended their show at Manchester, and 

that their future exhibitions may show the same 
all branches of agricultural engineering as those 
few years. 


we peat 








good results. 

Messrs. Richmond and Chandler, of Salford, showed a weill- isn 
arranged horse gear for which they have been awarded a LIVERPOOL NOTES. 
silver medal. This gear consists principally of two castings IvexPoot, Wednesday. 
—the main wheel forming the cover, and the lower casting| Failure in the Tin-plate Trade—It is stated that the 
forming the base plate and ing. The same firm were | suspension of Mr. John Pearce, of the Tin-plate 
also exhibitors of a useful kneading machine, which is made | Works, is likely to lead to a bankruptey, the being 
in various sizes, so as to suit either private families or dissatisfied in reference to the second mortgage to the late 
establishments. The | size, which is worked by two| Mr. Hale, of Bath. His executors claim to have # second 
men, is capable of into dough a sack.of flour in | mortgage for upwards of 7000. This is disputed by the 
| nine minutes. Messrs, Wil Smith, of showed | principal creditors, who hope thus to reduce the claim to an 
a number of grindstones having YV-edges, and a for | ordinary debt and secure a dividend my rie ey 
grinding the knives of reaping and mowing. m: ; some|A petition in bankruptcy has been filed, to the 
of the stones have their axis mounted on friction rollers. statement of the Birmingham Post. The works are still 

In weighing machines, the principal novelty was the ad- | standing idle, and it is feared that they will not be in opera- 
mirably-arranged automatic grai weighing a ype. tion for at least several weeks, perhaps . The 
machine of Messrs. Henry rms j and Co., for which trade in two years amounted to no less than 11,000/. 
their other exhibits they received a silver medal. In this} Trade of the Hardware and Iron Districts—The latest 
machine the corn to be weighed is delivered alternately | accounts from Birmingham are favourable. The hardware 


into each of a pair of boxes, each box as it receives its proper 
load turning the spout by which the corn is delivered over to 
the other box, and then emptying itself by a self-acting ar- 
rangement. Each discharge of the contents of a box 1s re- 
gistered by a suitable counter, and the whole operation thus 

»s on continuously with admirable regularity. Messre. 
David Hart and Co., of London, also had a very fine show of 
weighing machines well worthy of notice. ; 

Messrs. Tangye, Brothers, and Holman, Messrs. 8. Owens 
and Co., and Messrs. Hayward Tyler and Co., all had ex- 
cellent shows of pumps and other articles, for which they 
have an established reputation, and at the stand of the last 
mentioned firm we noticed several examples of Messrs. Cope 
and Maxwell's simple steam pump, of the performance of 
which we not long ago had occasion to _ favourab] 4 

Messrs. Hamilton Woods and Co., of Jrdsal-lane, ; ford, 
| were the exhibitors not only of the cheap engines which we 
| have noticed elsewhere, but also of some well-arran 
| presses and malt-mills. Amongst the former was a ydrau 
| press arranged according to a new plan. In this press the 
| case into which the hops are charged to be pressed is 
| nished with a top cover so arranged that when required 
| ean readily be swung on one side. The bottom of the case 
| formed by the head of the ram of the hydraulic 
| hops being charged in, and the top cover put in place, the 

ressure is applied, and the required 
en effected, the top cover is removed, 
by the continued movement of the 
the box. We also noticed at Messrs. 
stand a model of Bellhouse’s safety apparatus for 
which we published engravings and @ deseription on a 
617 of our fifth volume. It is ~ time thet means 
be taken to render compulsory jeation of some 
apparatus of this or a similar kind to all hoists, or at 
events to all those in which a failure is liable to be attended 
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D THE PATENT LAWS. 


WORKING MEN AN 
A correnesce of i 


Exhibition Committee ; 
Association ; the Working Men's Clab and Lnsti- 
Union; the Public “Museums and Free Libraries 
iat and other working men’s at- 


presided, and in the course 
Oita, Gamay, sitentinedy Ketones to, roe 
dissent, said that the opinion 
the Patent Laws had 
come to the conclusion 


the possessign 

reward of pbor inventors wow 

abolition of the Patent Laws, fi 

way as it did now. " : 

right in « book and the right to a mechanical invention. 
No two men eould ever write the same two books, therefore 
no author could ever stand in the way of another. Nimety- 
nine patents when useful stood in the way of the people. 
They were monopolies, and a patent was a monopoly given 
to one man for fourteen years, who had discovered something 
before any one else, but every one was in search of the same 
thing stop was put to their exertions, as they could not 
proceed without paying a royalty to the man who had 
patented it. He yn Bod that a person who had found 
out a new invention which might benefit mankind, had no 
right to block up the way for fourteen years by a monopoly 
which was called a patent. Patents stood in the way of the 
improvement of the people in a far greater measure than 
they benefited the inventor. 

Mr. J, W. Richardson remarked that the Patent Laws 
drove mapy men out of the country to America, where in- 
ventions |were appreciated. He suggested that Greenwich 
Hospital should converted into a museum of patents. 
Greenwich was near to London, and was a better site than 
South Ke on. He had received a very courteous letter 

“Gledstone in reply to an application for converting 
the hospital into a nat 1 ¢ museum, in which the 
right hon. gentleman stated that the subject should have 
his best consideration. There was a national patent museum 
in America, which had been productive of great good, and 
he thought that ‘if a natic mechanical and designers’ co- 
operative institution, to assist inventors, could be established 
in England, it would be productive of much benefit to the 
community. 

Mr. J. r§ Taylor, of Grays-inn, speaking of the cost of 
obtaining and defending patents, concluded that it was 
almost an evil for a man to be an inventor and obtain a 

nt. He considered that patents for new inventions 
imited the national wealth. 

Mr Clarke denounced the monopoly enjoyed by the Post 
Office, and desired by the ‘Government in the case goes 
tele, hs. This he thought was a still greater evil t 
the Totaled monopoly which the Patent Laws conferred. 

Mr. Thomas Paterson said that what was wanted by the 
working men inventors of this country was a real ae 
for ther inventions, and he thought that they were as muc 
entitled to a property in the results of their brain labour and 
expenditare of time and money in perfecting and elaborating 
new inventions, as authors were to copyright in their books. 
He for one could not accept the finely-drawn sophisticated 
distinction between copyright and inventionright, which Sir 
R. Palmer, with so much pains and ability, had endeavoured 
to develope in his opening address, and he was satisfied that 
the good sense of the working men of England would pre- 





vail, and could not be imposed upon by such hair-splitting | 
we them by the worthy | 


arguments as had been add 
ebairman. He contended that the Patent Law system was 


the best practical means of remunerating inventors yet de- | 


vised, that without encouragement remuneration in- 


ventors would never ineur the cost and labour of devising | 


new inventions, that the public introduction of new in- 
ventions could only be accompli 

cases at great expense, and that manufacturers and capitalists 
would not embark money in publicly introducing new in- 
ventions, unless some inducement, such as the Patent Laws 
afforded, were accorded tothem. To abolish all 
invention would be to hand over all the profits of new inven- 
tions to the great capitalists, who would come in and underse!] 
the inventor, which they could then easily do. 
should be granted free from charge, and « tax might be im- 
posed upon the profits of the ted article 

of the honorary secretaries of the Workmen's International 
Exhibition Committee, and they found that it was almost 


impossible to get skilled artisans to send new inventions for | « 


exhibition, unless some special security was guaranteed to 
them that their inventions would be freed from piracy. He 
had attended meetings of working men et the great centres 


country, and a general | of the ease with which it is removed, 


the Patent Laws should 


ithin the | introduced into i 
furnace 





heaghs it possible to devise » scheme of rewards that should 


be satisfactory to all parties. 
Mr. J.B. Callow, of Neweastle-on-Tyne, 
to move the first resolution. 


where no patent had been granted no manufacturer had 
— it worth his while to make the articles. Dr. Nor- 

y, the inventor of the well-known apparatus now in 
general use for converting salt water into aérated fresh 
water, patented his invention in this country, and then ap- 
plied for a patent in Prussia, but the Prussian Government, 
in their usual style, refused to grant him a patent, and the 
result was that when the Prussian Government needed a 
supply of the machines, they found there was no one in that 
country who had engaged in their manufacture, and conse- 
quently that Government had to send to this country to 
obtain them from the tee. He also stated that where 
no Patent Laws existed inventors invariably left the 
country and took their inventions to the best market. 
This was the ease with Mr. C. W. Siemens, F.RS., 
a native of Prussia, who left that country and came to re- 
side in England, because ae ng no encouragement was 
accorded to inventors in} Prussia. . Siemens’s regenerative 
furnaces and i ements in telegraphy had augmented 
our national wealth to the extent of several millions of 
pounds sterling, all of which was lost to Prussia through 
having no Patent Laws. As regarded Switzerland, about 
which so much had been ea Mr. Macfie, he was not 
aware that the Swiss people invented anything better 
than the alpenstock. He believed there were no inventors 
in Switzerland, and he was sure that none of our manufac- 
turers had occasion to fear competition from that quarter. 
It was notorious that Mr. Nasmyth, working under a patent, 
had supplied steam cheaper and better than any 
manufacturer in the world, and it could be proved from 
numerous facts that instruments and machines constructed 
by persons not ere under a patent, were less cheap and 
less perfect than t that were. 

The resolution having been put from the chair, was carried 
by an immense majority, amid loud cheers, only two hands — 
those of Mr. Macfie, MP. and Mr. Clarke—being held up 
against it. 

The following resolution was then by Mr. Dunlop, 
seconded by Mr. Paterson, and carried by the same majority, 
amid tremendous cheering, “That an amended patent law 
which would give efficient protection to inventors at a low 
cost would be of the greatest value to this country, and 
enable it to maintain its su in the arts.” 

Previously to the passing of the second resolution, Mr. 
Macfie made an excited but ful appeal for an ad- 
journment of the meeting, and assured the audience that he 
was most anxious to promote the interests of working men 
by his action in the matter. 





OVERHEATING OF BOILER PLATES. 
Ix the last monthly report made by Mr. Lavington E. 
Fletcher, the chief engineer of the Manchester Steam Users’ 


plished in a large majority of | Association, we find the following interesting remarks on the 


| overheating of boiler plates. Mr. Fletcher says :— 


; 


“It is desired, however, on the present occasion to call 
attention more especially to those cases in which overheating 


»teetion to | of the plates, whether in externally or ee ae boilers, 
e 


has occurred simply through the character of the feed water, 
and not from any peculiarity in the mode of firing. The 


Patents | feed water, which is found to be more particularly productive 


of overheating, is highly impregnated with carbonate of 
lime. It forms but little scale, and that seldom thicker than 
an egg shell, though im some cases it may be nearly 
equal to one-eighth of an inch. It deposits, however, a good 
jeal of fine flour or dust, which is generally of a lightish 
colour. As this dust is quite Joose, a mo deal of it is 
floated away with the water when the boiler is emptied, 
while the remainder is ily washed out, so that on account 
and the light character 


of the scale, it ff uently attention. If grease be 
in which thi it is formed, the 
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fine floury it. g' 
water, lift ible the plates in their struggle to escape, and 
thus gradual overbeatin ore = etn to the 
Gastar of tip weter ont the akeaaay the fire. 

“I am not desirous, however, of entering too minute! 
upon the precise manner in which this floury deposit leac 
to the overheating of the plates: suffice it to say, that the 
results are indisputable, that numbers of boilers have been 
injured by it, and whatever may be the precise modus 
operandi, it appears to have the power of preventing that 
intimate contact of the water with the which is essen- 
tial for carrying off the heat with sufficient rapidity, so that, 
although they may not be made red hot, yet they become 
sufficiently overheated to lose a portion of their tenacity, 
when bulging under pressure ensues. Numerous imstances 
of this have come before my notice.” 


New Rattway Prosect.—A new Irish railway of consider- 
able importance is likely to be before Parhament next 
Session. A line is being constructed from Dundalk to 
Greenore ; and from the latter port it is intended to run a 

erful line of steamers to Holyhead, from which it is 
istant only about five hours. The promoters of this rail- 
way now propose to construct @ line of railway from Green- 
castle—nearly opposite G to join the recently opened 
railway from Deceepatelch: to Shae - This will material! 
shorten the distance between Belfast and London, Liv: ‘ 
&c., vid Hot So much so, that it will be possible to 
travel from Belfast to London in 12 hours, and to Liverpool 
in 9 or 10 hours—an impossibility by any other route. i 





tis 
understood that this important undertaking will be launched 
by private enterprise in connexion with a powerful English 
company. 


“ Wowpnrovs Pittrvy.”—The following mournful invita- 
tion has been circulated by the rags er Board of 
Works: “Spring-gardens, 5.W., July, 1369.—Sir,—I am 
directed to acquaint you that it is the intention of the Board 
to ne Finsbury Park on Saturday, the 7th of August next, 
at t o'clock in the afternoon, and I am to forward for 
your use the enclosed two tickets of admission to view the 
ceremony, which will be of a simple character. The Board 
re that they are not in a position on this oecasion to pro- 
vide any entertainment or refreshment for the visitors.—I 
am, Sir, your obedient servant, Jous Pottarp, Clerk to the 


respect.— Pall Mall Gazette. 


A Grasp Scuems.—The untutored sav: who roam 
the deserts of Central Africa little imagine w a surprise 
the indefatigable M. Lesseps is preparing for them. During 
the of the works at Suez he despatched a number of 


difference between the level of that tract of country and 
the surface of the Red Sea. The surveying party on their 
return reported a declivity of 27 metres, which is 

to become still greater further inland. M. 
suggests the possibility of letting the water of 
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ENGINEERING. 
FRIDAY, JULY 40, noke | 


THE “ DUTY” OF INJECTORS. 

Ta question as to the relative economy of injectors 
and pumps as boiler feeders has been frequently dis- 
cussed, but, as a rule, the arguments on both sides 
have been founded upon data greatly wanting ix 
scientific accuracy. As far as we are aware, scarcel 
any reliable experiments have been conducted in this 
country to ascertain the amount of steam actually 
used by an injector in performing a given amount of 
work ; and we are, therefore, glad to see that, in an 
appendix to a recent number of his work on “ Steam, 
Air, and Gas Engines,” Mr. John Bourne gives the 
details of a series of experiments lately carried out by 
him to obtain some definite information on this point. 
Mr. Bourne’s experiments were made with a No. 6 
Giffard’s injector, which was made to draw water 
from a tank, and deliver it, past a loaded valve, into 
another tank standing at a lower level. The valve, 
which was of the piston kind, was loaded by a spring 
balance, so that the pressure upon it could be adjusted, 
and both tanks were fitted with gauges. Steam was 
supplied to the injector from a small vertical boiler, 
the chimney of which was furnished with a damper, 
so that an uniform pressure of steam could be main- 
tained, while the boiler was also fitted with a 
graduated gauge, so that the quantity of water eva- 
porated during each experiment could be noted. The 
temperature of the water supplied to, and delivered 
by, the injector was also ascertained at numerous fre- 
quent intervals. 

Mr. Bourne, however, although he gives the full 
details of his experiments—which are altogether sixty- 
seven in number—does not show how the heat a 
straeted from the boiler is utilised, but he merely 
remarks that: “As, then, these experiments show the 
quantity of water evaporated from the boiler, under a 
determinate pressure, and also the quantity of water 
lifted against a determinate pressure or head, by the 
volume of steam answering to the quantity of water 
evaporated, the duty of the instrument, in any experi- 
ment, can easily be deduced, aad it will be found to be 
very low.” As to this latter deduction, which we have 
a in italies, we either agree or disagree with Mr. 

urne, ing to the meaning assigned to the 
term “ duty.” the “duty” of an injector is 
measured merely by the quantity of water delivered 
by it against a given pressure by the ion of a 
given quantity of steam, then undoubtedly the™ 
of the instrament is, as Mr. Bourne states, ex! 
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under wh he majority of injectors in use work. 
The details of the experiment are as follows : 
Duration of experiment 12 minutes. 
Pressure in botler 4.50 ce oes 30 1b. per 9q. in. 
» ~ against which water was de- 
hvered ose . one ous R01. 4, wx 
6 gallons. 


Quantity of water evaporated son 
pe pe drawn supplytank 90 ,, 
”. delivered as measured 


in receiving tank 1 Cl, 
Initial temperature of water 62° Fahr. 
Mean final temperature of water 1i7 ,, 


As the water in the boiler would have a tempera- 


; | ture due to that of steam at 30]b. pressure, namely, 


274.4°; and as water at this temperature weighs 


7 | 58.17 Ib. per cubic foot, the 5 gallons evaporated 
7 | would weigh 5 x .16 x 58.17 = 46.536, or, say, 46.5 Ib. 


Again, the total heat of steam at 30 1b. pressure is 
1197.6°, and as during the experiment we are con- 
sidering the steam was condensed into water at a 
temperature of 117°, each pound of it lost 1197.6— 
117 = 1080.6, or, say, 1081 units of heat. The total 
heat abstracted from the steam used during the ex- 
periment was thus 1081 x 46.5=50,266.5 units. 

On the other hand, the weight of water at a tempera- 
ture of 52°, being 62.377 lb. per cubic foot, the 
90 gallons supplied to the injector would weigh 
898 Ib., which, added to the 46.5 bb. resulting from 
condensation of the steam, gives 944.5 lb. as the 


weight of the water delivered. Mr. Bourne, however, ing 


gives the quantity delivered as 100 gallons at a 
pops eye of 117°, and taking the weight of water 
at that temperature as 61.7 lb. per cubic foot, this 
would correspond to a ee of 987 Ib., or 424 bb. 
more than as determined above. This difference is, 
however, not greater than might be naturally 
in experiments of this kind, in which, unless man 
minute precautions are taken, there is a considerable 
liability to small errors arising from the expansion or 
contraction of the measuring tanks, &c. If in the 
— instance we take the larger quantity, or 
00 gallons, as that actually delivered by the injector, 
we shall have 16 eubic feet of water delivered against 
a pressure of 30 Ib. per square inch, or 4320 Ib. per 
square foot, this corresponding to the performance of 
4320 x 16=69,120 foot-pounds of work. Dividing 
this number by 772 (Joule’s equivalent), we get 


= 89.5 asthe number of units of heat actually 
required to perform this work. But it has been shown 
that the steam abstracted from the boiler parted with 
50,266.5 units of heat, and there therefore remains 
50,177 units of heat to be yet accounted for. But it 
is stated that the 898 Ib. of water supplied to the in- 
jector were heated from 52° to 117°, and this would 
therefore correspond to the absorption of 898 X65 = 
58,370 units of heat, or more than safficient to account 
for all the heat lost by the steam, We, of course, do 
not for a moment suppose that any heat was created 
in the injector, and the fact that the amount of heat 
stated to be imparted to the feed-water exceeds by a 
sma]l amount that lost by the steam, can only be due 
to some errors of observation. 

Some of Mr. Bourne’s experiments were con- 
ducted with the injecto* delivering against both 
higher and lower res than that at. which the 
steam was supplied; indeed, in one instance the in- 
jector, when furnished with steam at 201b. pressure, 
was made to deliver against a pressure of 100th. In 
this case, however, the quantity of water which 
escaped at the overflow was equal to 80 per cent. of 
that actually delivered by the instrument. It will be 


that we should re the detailed cal- 
caletion which ohhaes onl cometh these various 








low. But an inj not serves the pw of | € but we ma for of 
a pamp, but ‘dee haets ee wdloe dalivared by 6 ted pi seo wor Pre Ae in two Pca tang in 
whea employed as a boiler feeder, the only heat which | which the pressure the water was 
ean be fairly said to be absorbed in ing the in- were mach lower and much 
strument is the difference between that higher than that at which was supplied, These 
from the steam passed through it and that imparted to | details are as _— 





s ; 
Quantity of delivered into re- ; 
ceiving tank . w+ ome ave 100 gale. 100 gals. 
Quantity of water escaped at waste A 
A pe lie ets, oon OP if. 
Final vs So al: 5 aac: qe 
Units of heat abstracted from steam 
pa » imparted to feed-water 52,175 67,766 
pe » Gueto workdone ... 264.5 
8 » notaccounted forabove 8040.2 2285.6 


987°, and that of 30 1b. steam 274.4°, the six gallons 
of water. eva! would, in experiment A, wei 


In conclusion, we think that Mr. Bourne’s 
ments fully corroborate tlie opinion which we have on 
many occasions expressed in this journal, that the in- 
— while forming an excellent and economical 

iler feeder, is not by any means adapted for raisi 
water or for supplying water under pressure, 
jn tinoe enseb in Stick the heck ies to the water 
delivered can be turned to useful account. While, 
however, we consider that Mr. Bourne’s i 
are of much practical interest, we cannot but 
that a supplementary series was not carried out witha 
donkey pump of A se arrangement, substituted for 
the injector, the ust steam being utilised in heat- 
ing the feed-water. Some useful comparative results 
might have been thus obtained, though 


we doubt 
whether the measuring arrangements were i 
delicate to enable the eS an in- 
jector or donkey pump for feeding boi to be 
ascertained with accuracy. A thoroughly reliable 
series of experiments to determine this point is really 
required, and we trust that some day it will be umder- 
taken. In the meantime our own predilections are in 
favour of the injector, always supposing that the use 
of that imstrument does not necessitate the oneier. 
ment of cold feed-water where hot feed-water w 
otherwise be available. 








THE STEAM TRIALS OF H.M.S. 
INCONSTANT. 

Last week we drew attention to the high speed 
and exceptionally good performance of the iron-clad 
turret ship Monarch, and we now propose to 
briefly to a still more remarkable trial made on 
Thursday the 22nd inst., at the Stokes {Bay measured 
mile with the unarmoured eruiser Inconstant, It 
may be proper for us to state that the ship 
was desi d by Mr. Reed, under the direction 
of the Admiralty, to compete with the cruisers 
of the Wampanoag class laid down by the Ameri- 
cans during the Civil War, oe the avowed in- 
tention of being em in ing British com- 
merce should "the sh ion ore Anis Our readers 
have had the opportunity of reading from time to 
time detailed accounts of the ‘ormances of the 
American vessels, which we have drawn ong Par 
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ial ily a 
ith the large development of power— rather 
over 74 ti the nominal er—must prove very 
satisfactory to the makers, Messrs. J. Penn and Son. 
Messrs. Penn have taken the lead in the employment 
of high piston speed on shipboard, and every trial of 
their engines proves that they have as yet by no means 
reached the practical limit to high speed working. 

Those of our readers who are at all il 
the results of steam trials will not need to be re- 
minded how far the Inconstant stands above all our 
other war sbips in her speed and steaming capability. 
A few fects will, however, bring this point into 
greater prominence. Our fastest line-of-battle ships 
and frigates realised a speed of 13 knots on their 
joad-draught trial, when driven at full power ; so that 
the Inconstant, at half power, would beat them by 
about three-quarters of a knot per hour. Our fastest 
ironclad, the Monarch, is more than a knot and a 
half slower than the Inconstant, and our next fastest 
ship, the Hercules, is 1} knots slower, while the 
Minotaur, Warrior, and Achilles are more than 2 knots 
slower, and most of the remaining ironclads are not 
much, if anything, faster at full power than the In- 
constant is at half power. There is no reason for 
supposing, therefore, that the unarmoured cruiser wil: 
ever need fear being overhauled by any ironclad, and 
obvioasly there should be no such dread, while she could 
scarcely fail to overhaul and capture even the fastest 
mail steamers. So far, then, this, the first of our 
ewilt cruisers, possesses all the capability that could 
be desired, and does credit to her designer. As to 
ber fighting power, it will be sufficient to state that 
she carries an armament almost identical with that of 
the Bellerophon, and is, therefore, more powerfully 
armed than most of our ironclads. This being so, she 
is much more than a match for any unarmoured ship, 
and at jong ranges might, with ber greatly superior 
speed, venture to engage most of the ironclads belong- 
ing to foreign navies. 

Her coal supply is, as we have seen, exceptionally 
good, and her engines will doubtless have a low 
rate of fuel consumption. Besides this she is fully 
rigged, and has a large spread of canvas, 80 that she 
ean economise fuel in this way, and keep the sea for a 
very long time. The Wampanoag is said to be far 
from efficient in all these respects, and to have an 
armament much less powerfal than that of the Incon- 
stant. ‘The speed attained by the American ship on 
trial (see page 243 of our sith volume) was alleged to 
be little under 17 knots, but this speed was not under 
steam alone, sail being set at the time, and the dis- 
tances run were, we believe, taken by the patent log, 
certainly not a very reliable instrument. Under these 
circumstances there can be no doubt that in speed 
also our ship surpasses her American rival, which is, 
be it remembered, the most successful vessel of her 
class possessed by the United States. 

It does not fall within the scope of this brief article 
to say much respecting the construction of the Incon- 
stant, and it will be sufficient to state that she is an 
iron ship sheathed with wood, and copper bottomed. 
Foulness of bottom, so common in iron ships, and so 
pre udicial to their speed, is thus avoided, and the 
‘ull is made much stronger than it could be made if 
built of wood. This superior strength is, of course, 
required in a ship driven at such very high speeds by 
so powerful engines, and in view of those trials it may 
be stated that the severe strains caused by the pro- 
pelling apparatus are fully vided for. We are 
aware that on the light draught trial there was said to 
be considerable vibration, and it was natural to expect 
it ; but there is a vast difference between vibration in 
a structure, and what shipbuilders term “ working.” 
On the last trials, however, with the weights on board 
that brought her down to her joad draught, the vibra- 
tion was very omy reduced; and, even at the 
highest speeds, W , & ship was running more than 
18 knots per hour with the tide, it was not at all 
remarkable as com with that in other ne» 
powered ships. As to working in the structure, 
most careful tests failed to show any, and any one W 
has studied the arrangements will fuliy understand us 
when we say that ible to believe before- 
hand that anything 
were the provisions for strength. 


it was i 
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armoured ships of war yet constructed. 





ers of steam have not 
, have 
desired ° ascertain with ¢ 


time or anot 
the total amount of work 
time when running with a 
not been struck by the difficult 
obtaining such information by any 
So long as the work ST gy by an 
tolerably constant, indicator diagrams 
frequent intervals, and carefully worked out, 
the desired information with suffici 
ical purposes; but, except in the case of 
pumping - or tewing engines, the work done by an 
engine 1s seldom really constant for more than a very 
few minutes together, j 
ordinary indicator diagrams, un 
cession and in considerable numbers, do not 
data from which the total power developed in a given 
time can be calculated with any degree of 
Moreover, the working out of 
eator diagrams is a tedious task, and requires a con- 
siderable expenditure of time even if the assistance of 
a planimeter is available, and it thus but er | 
happens that an attempt is made to ascertain wit 
exactness the power developed by an engine doing 
variable work. 

To facilitate the taking of a number of 
indicator diagrams Mr.—now Sir 
many years ago employed, on the Great Western Rail- 
way, his continuous indicator, in which the diagrams 
were traced by the pencil ona continuously moving 
strip of paper: a plan which obviated some of the 
difficulties of the case, but which in no way diminished 
the labour requisite to obtain from the diagrams a 
knowledge of the power which the engine had been 
exerting. More recently also, Mr. Arthur Rigg, of 
Chester, has proposed and used a form of continuous 
indicator, which, although possessing one OF two 
minor advantages over Mr. Gooch’s, appears to us to 
be open to far more serious objections than the latter. 
According to Mr. Rigg’s plan the cylinder of the in- 
dicator is placed in communication with the engine 
eviinder at brief intervals, the communication being 
allowed to remain open for, say, three revolutions out 
of every hundred ; while the pencil carried by the 
piston-rod of the indicator bears against a strip of 
paper, which has a slow motion imparted to it by con- 
venient means. The effect of this arrangement is 
that during the time that the communication between 
the engine and indicator cylinders is shut off, the 
pencil of the indicator will trace an atmospheric line 
on the paper ; but when the communication is open it 
will rise and fall tracing on the r vertical lines, 
which by their length indicate t maximcrm steam 
wressure and vacuum in the cylinder. These data 
bcos registered, it is intended to calculate the power 
developed by the engine by working out indicator 
cards taken from the latter, and having maximum 
steam pressures and vacuums ¢ ual to those registered 
by the continuous indicator. is method is im any 
case a very roundabout one; but in instances where 
the boiler pressure is constant, or nearly so, and the 
speed of the engine is controlled solely by the throttle 
valve, it may be possible by some considerable ex- 
penditure of time and trouble to obtain by Mr. Rigg’s 
lan a tolerable approximation to the power developed 
y an engine in a given time. So soon, however, as 
we have to deal with an engine having varying ex- 
pansion, Mr. Rigg’s system becomes useless, as it is 
evident that of two diagrams, both showing the same 
maximum steam pressure and vacuum, the one may, 
from an alteration in the point of cut-off, ¢ 
to the development of twice or three times the power 
shown by the other. Under these circumstances the 
maximum pressures and vacuums registered by Mr. 
Rigg’s instrument would, of course, be of no use what- 
ever. 

In the case of engines 
and Donkin’s arrangement for measuring the amount 
of heat passing away in the condensing water, the 
power developed in a given time can, as We €X- 
plained in a recent number (vide page 341 of our 
last volume), be ascertai i 


engine 
taken 
ill gi 


kin’s system some calcu 
though as an accurate test 
of steam engines it may be 


accuracy. 
a large Saber af wa: " 


ficient accuracy for | j 


ness upon the of the will also 
enable the user ft oa —_ — to —_ by 
mere inspection of t ial the power required to 
drive difiecat machines, or the ‘clhcianss of different 
jubrieators, and it will furnish a variety of similar in- 
formation, the value of which will be fully recognised 
by those who have hitherto only been able to obtain it 
by a considerable quae of time and trouble. 
Altogether we regar Messrs. Ashton and Storey’s 
invention with much interest, and we shall carefully 
watch its progress. We shall be especially glad to 
know that it can be used on locomotives without the 
vibration giving rise to defective indications, and we 
Tat a short time will be allowed to elapse 
is fui ied under such circumstances. 


register accura 

tive during any given 

engineers who are inclined to make experiments will 
have plenty of useful work on their hands for some 
time to come. 


) 
LITERATURE. 
Dictionary of Scientific Terms. By P. Avariw Nvrtatt, 
LL.D. Strahan and Co., 56, Ludgate-hill, 1869. 

Tue profuseness of a language indicates the culture of 
a uation. A small vocabulary will express primitive 
requirements, and, with a stock of a few hundred 
words, a savage may be an orator. But as wants iv- 
crease, diversity. of expression must increase also; 
and when the mind begins to receive new impressions 
and to learn new facts, it can do so only by an ex- 

tended command of terms. 
The rich tongues out of which our language arose 
—Greek and Latin, Saxon and Norman-French— 
have helped to give it almost an infinite variety. 
From quite a recent date, however, Science, advancing 
rapidly, found the vocabulary not only scant, bat 
useless for her purpose, and almost daily discovering 
new facts, establishing new deductions, or forming new 
theories, has formed, perforce, a dictionary for her- 
self, reverting almost entirely to classic sources for 
the means with which to clothe a new idea, discovery, 
or law. To collect all these terms, to classify them, to 
trace their derivations, and to epitomise their mean- 
ings, has been Dr. Nattall’s su object in the 
resent book. Necessarily sucha work presents many 
im ions, but, carefully compiled defined, as 
it is, it will form an invaluable dicti of reference. 
ld suggest that in subsequent editions the 
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THE CHANNEL PASSAG 





Tue al Seo Tyler upon th: existing state 

mired» oot im "i the roe 
e means 

Podition of eouumanioation between the two obuintzien 

contains much interesting and matter, and is 


dam, Ant » 
England and France for the year 


altogether ; 141,633 havi travelled 
109,006 by Boulogne, 4171 hy Dieppe. and 
Havre. A large proportion of these, namely, 46,411, 
the Channel in the month of August, as against 12,946 in 
January, and 13,514 in February. In the year 1867, of the 
Paris Exhibition, the numbers were 454,350 altogether, 
199,837 having travelled ty Calais, 146,226 by Boulogne, 
86,914 by Dieppe, and 21,373 by Havre. Of these, 24,684 
crossed in August, against 13,163 in January, and 13,721 in 
February. In addition to the ordi annual increase, 
which is considerable, there would natu 
augmentation in these numbers if better arran ts were 
made for crossing the Channel. Considering the restrictions 
as to dimensions which are im upon the South Eastern, 
and London, Chatham, and? Dover Railway Companies, by 
the circumstances of the harbours, and the various conditions 
of the service, the steamers are admirably constructed for the 
work they are required to perform. % 

The average variations of the weather, and their result 
upon the traffic, have been carefully estimated : 

As the mean of three years, Captain Boxer calculates from 
his meteorological journal, and from the journals of his 
steamers, that there are, out of the 365 poe 29 days of 
“gales and storms, with heavy seas,” 102 days of “ 
round sea and breezes,” 144 days with “ moderate weather 
and sea,” and 90 days of calm weather. It is, no doubt, 
partly from the check which winter weather exercises, that 
only 13,000 to 14,000 travellers pass between England and 
France in January and February, against 46,000 in August, 
and 310,000 in the year. It may, at any rate, be safely as- 
serted that there is nowhere any sea service of equal im- 

tance which is so much in need of improvement. ween 
England and Ireland the service has now been conducted for 
many years in commodious vessels, and at fixed times, irre- 
spective of tide or weather. Between Great Britain and 
Europe, for want of better harbour accommodation, it is 
found impossible to employ vessels of greater length than 
about 200 to 240 ft., or drawing more than 7 ft. to 8 ft. of 
water; and even those vessels cannot at times enter the 
French harbours, or land their passengers on the French 
coast. 

After describing in much detail the formation of the 
different harbours on the French and English coasts, 
which would be available for the traffic, Captain 
Tyler proceeds to describe Mr. Jolin Fowler’s scheme 


for a Channel ferry, illustrations and particulars of 
which we have already published, and in considering 
whether any existing pier accommodation could be 


utilised for such a service. The new pier at Dover, 
now nearly completed, might be used for large Channel 
steamers. 

There is no reason why this pier should not be used for the 
accommodation of Channel steamers of larger dimensions, 
say 400 ft. long, and drawing 10 or 12 ft. of water, though it 
might be desirable to lengthen the jetties on either side to 
meet increased traffic, to aiford separate gangways for passen- 
gers and luggage, and to prevent loss of time. The largest 
vessel in the transport service, the Himalaya, the 
Orontes, and the Serapis, make use of the pier at the present 
time, though not in very rough weather. But the captains 
of the Channel steamers run alongside of the pier im all 
weathers, keeping always to the lee side, and during the past 
winter no instance has occurred in which the weather has 
prevented them from doing so. The only state of the 


weather that would prevent them from landing gers 
at, or embarki from, one side or of the 
pier would be during a south-easterly gale, or a very heavy 


sea from the south-west, such as might occasionally occur 
about the period of the equinox. But for all practical pur- 
poses, and with rare exceptions, the pier may be considered, 
even in its present condition, available for regular communi- 
cation by steamers of a larger class; and if an extra length 
were added to it, proportional to the size of the steamer to be 
employed, and curving to the eastward, so as to face the 
south and south-east, with a return at the end, there is 
probably no gale in which the steamers could not be accom- 
modated for passenger traffic. 

A review of what has been done towards the tunnel 
project of Mr. Hawkshaw closes the important part 
of Captain Tyler’s report, which finishes with the fol- 
lowing conclusions : 

_ Although it was desirable to advert to these various pro- 
jects, it is not necessary in this place to say any more in 
regard to them than that while I am unable to convince 
myself of the feasibility of any bridge scheme, I conceive that 
——— Oe stasts tate icability of a tunnel scheme 
'y means limi iftways. It 1s probable that, even 
if any of them should hereafter be corded oat in practice, 
they could not go forward otherwise than under the supervision 
of, and a previous tee from, the two Governments; 
and obvious that, as at least ten or perhaps fifteen years 
must elapse before they could be made available for traflie, 
mmprovements in the shape of more convenient and larger 


ly be a very large | ‘ 


provements are required in the jetties for con- 
venience in embarkation and disembarkation difficulties 
in the way of fitting the harbour of Calais for the reception 


say, 1000001. at Dover, and 500,000/. at Boulogne, the de- 
sired (oe might, apparently, be attained inthe most eco- 
nomical and most expeditious manner. By the ion of 
steamers capable of moving with equal facility in either di- 
rection, the difficulties incidental to turning roand in small 
harbours may be avoided ; and the existing harbours at Dover 
and Boulogne might, with certain modifications, be made 
available to some extent for improved vessels. The ques- 
tion might thus be temporarily solved if the two Govern- 
ments were not prepared to carry out a larger scheme. If 
they are prepared to face a r expense, there is the 
more extensive project of Mr. Fowler, for constructing, at a 
cost of two millions of money, special harbours for special 
steamers ; and there can be no doubt that this project presents 
—whether the railway carriages be ferried over or not—a 
more comprehensive mode of dealing with the subj The 
relative distances may be stated to be: between Dover and 
Audresselles 24, Dover and Calais 26, and Dover and Bou- 
logne 30 English miles; while the passage to Boulogne, 
though longer, is admitted to be better than that to Calais. 
Either by the construction of new harbours at Dover and 
Audresselles, at a cost (estimated by Mr. Fowler) of 
2,000,0001., inclusive of steamers, or by the improvements 
above suggested at Dover and Boulogne, at a cost of 600,0001., 
ag unt new and improved steamers, the immediate ob- 
ject should be to provide an improved fixed service, irrespec . 
ee of wind and tide, ketenes Tani and Paris in eight 
hours; and it would appear to be desirable now to refer the 
whole matter, through the Foreign Office, for the consideration 
of the French Government, with a view, perhaps, to the ap- 
pointment of an international commission, in which that Go- 
vernment would, no doubt, acquiesce, and without which the 
important interests involved could not be authoritatively 
dealt with, nor the general question satisfactorily decided. 
Absence of space prevents us from referring more 
fully to Captain Tyler’s report, but we shall take ao 
early opportunity of doing so. 
Gareesocx Water Surrry.—The late fall of rain seems to 
have had little effect on Loch Thom. On Sunday last the 
water in the loch was 5ft. lower than on the Monday pre- 
ceding. In these circumstances the prospects of the Greenock 
mill-owners are anything but mising. A meeting of the 
mill-owners was held on Monieg inst to request the Water 
Trust to continue half supply. Mr. James Young, of Kelly, 
has most considerately granted permission to Water 
Trust to impound three-fourths of the Kelly 
tion water for the use of the inhabitants of G 
the drought. The compensation io auld to bo cqual 
to 600 See oes Se pe eing, Gren 0 to 
450 in that time, and handsome offer is accom- 
a the kindly intimation thet if, on inquiry, the 
can be given with due consideration for other inte- 
rests, it also will be surrendered. The above-mentioned Mr. 
Young is the eminent chemical manufacturer of Bathgate 
and West Calder. His estate of Kelly is but a short distance 
from the source of the Greenock water supply. 


the 
burn com 
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Mowtne Macntxe Comretirios—A competition of hay- 
mowing machines, arranged for by the Teviotdale Farmers’ 
Club, took place on the farm of Deanbrae, on the estate of 
Cavers, on Friday, when the following manufacturers sent 
implements to the ground: Mr. Andrew Hogarth, Kelso; Mr. 
George Gillis, Haydon-bridge ; Mr. Joseph 8: , Newton, 
Stocksfield-on-Tyne; Messrs. Brigham and Bickerton, Ber- 
wick-on-Tweed ; Messrs. Ord and Muddison, i 


Mower, Edinbw 


bh. The weather was fine, and, this being 
the first trial of t 
landed } 


kind in the district, a large concourse of 
proprietors, farmers, and others, were on the 

‘The spectators were much delighted with the competition, as 
it proved the thorough ility of the machines for eut- 
ting hay on any ground. In giving the awards the j 
kept in view, not merely the manner in which the work was 
done, but the excellence and substantiality of the machine 
and ite fittings. The award was in favour of Mr. Symm. 
The j were: Mr. Scott, farmer, Kinninghall; Mr. 
Hawick, 





steam vessels are required in the meantime for the better 


; i ae 
Mr. Mollison, Kelso; and Mr. M’[aggart, agent for Wood's | balance 





at the bottom and top respectively. The battom valve, B, 
has its stem at C made but slightly less in diameter than the 
opening through which it passes, so that bat a limited 
amount of lubricating material can escape through the valvo 
even when the latter is open. The space around the stem, 
C, is varied according to the duty which the lubricator has 
to perform. The top valve, E, is connected to the lower 


valve by a screw which is purposely made a slack 
fit, so that when during the cain of the engine a 
rtial vacuum is fomed below valve, B, the 


tter may fall from its seat and admit some oil to the 
cylinders without disturbing the top valve, E. In starting 
this lubricator, the hand wheel at the top is turned to the 


right hand, and the valve, E, is thus opened, whilst that 
marked B is kept closed by the action of the spring. The 
vessel, A, can then be filled with oil, the air escaping ¢ h 


hole bored injthe valve stem for the \ is 
being done, the wheel is turned to the left until the valve, 
E, is felt to be inst i ing, when the lubricator is 


the bottom valve, B, is pressed firmly against its seat 


action of the spring, F, thus preventing waste \. 
Mr. Holt’s lubricator is being i iy Bo pied fer v 


Storey and Sons, of the Knoll Mill Brass and 
Copper Works, Manchester. 


CULTIVATION BY STEAM. 
To tux Eptror ov Exoineretne. 

Srx,—Will you allow me to say a few words about Mr. 
Fisken’s method of working a steam plough which I saw in 
action the other day at M. , and as I am about 

be ini to say that I 
July number 
on steam 
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purchased the prize machine for 26/. 10s. 
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plough a admirable 
4. why dere capes Sy meme tmually 
from engineman, rr) impossible 
occurred, and’ 


him to see if an accident — - ~ 
of te! ng by flags to be adopted. © . 
Sion nls act so—the implement is 
windlass man, and never more tham 
from him; besides which, when his windlass is: in gear 
implement is approaching him so-that his eye is naturally 
upon it. 

Mr. Fisken's system is very well 
page 0 of Exotxeentne for July 23, 90 | 
repeat it. I do not think, however, that the was 
running at anything like the speed you name per 
minate), calculated no doubt from the data Mr. gave 
you. He told me the hemp rope was only ene: | 
Sifieenth of the strain ; you have it one-thirteenth. I should | 
say one-fifth was nearer the truth ; for 1 observed the pulley 
on the crank shaft round which the rope was turned, and I 
do not think it was 4ft. in diameter. ing it to be 
4ft., and the — of the engine 120 the usual | 
run for agricultural en 


120 x 4x 3; = 1500 ft. per 


or, if we suppose the engine to be running af 160 strokes, it | = 


would be 
150 x 4x 3) = 1867 ft. per minute, | 
while the plough was running 264 ft. minute. 


Fisken’s object, no doubt, was to’ show how small a rope | 
would do the work. The rope I saw at° Work was { in. in 
diameter, or 2 in. circumference, made of common hemp or | 
manilia. It was driving one of Fowler's eight-furrow | 


ploughs at the rate of 24 to3 miles an hour, turning over at | 

each journey a piece of land 6 ft. wide and 7) in. deep, 

measured at the land side of the furrows. ! 

light and dry, without being baked (roung grass apparently 
or 


once mown), and the ploughing was, therefore, comparatively 


acres 


ing as much as thirty-two horses drawing sixteen ploughs | 


would do. 

If we reckon the strain of each plough at 300 lb., the 
total strain must have been 2400 Ib. upon the wire rope, 
which pulled the eight ploughs. Now, this wire rope was 
running 3 miles an hour; and if the hemp rope had been 
timed to run three times as fast, or say, 702 ft. per minute 
(9 miles an hour), the strain on it would only have been one- 
third of 2400, or say, 800 lb.—a strain which might safely 
be put on to a hemp rope three-quarters of an inch diameter. 
The breaking strain of such a rope would be about 4000 Ib., 
which would be equal to 12,000 Ib. at the plough, and that 
is a strain far beyond what any steam plough yet made is 
capable of bearing with safety. If you refer to the dynamo- 
meter trials at Leicester last year, page 485 of the Society's 
Journal, you will find that 4365 Ib. was the highest strain on 
the ro; lling the plough. 

To ce wie Seocven the greatest advantage connected 
with Mr. Fisken's system was the possibility of two distinct 
portions of the machinery slipping in case the plough should 
moet an unexpected obstacle. In the first place, the endless 
hemp rope can slip on the pulleys; in the second place, the 
friction clutch on the windlass is adjusted at each turn of 
the plough to « point just sufficient to overeome the strain of 
the um t. No doubt this can be applied without much 
difficulty to all the other systems of steam cultivation; but 
until this is done I should certainly prefer Mr. Fisken’s 
method. There is one drawback to Mr. Fisken’s plan which 
will strike any one, viz., that the endless rope must be altered 
in h every time the tackle is shifted to a different field ; 
but all a hemp - is quickly cut and quickly spliced. 

am, &e., 


Groner Avavustvs Hate. 
Pen Ithon, July 26, 1869. 


LONDON COAL MINES. 
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1 # shaft for the purpose of working coal until he had 


proved by 
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worked da night, as it 
diffic 


nes), the speed of the rope would be 
nvimute ; the 


| a colliery near London 
In either care the speed was decidedly top fast ; but Mr. | of 2600 yards would be a table investment. 


} gineer, not only in 


boring that a workable seam of coal existed. If 
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It will be seen from the above a) 
isi the enormous depth 


I remain, Sir, your obedient Servant, 
A. Couirzr. 
Silverdale, near Lancaster, July 27, 1869. 





PUBLIC COMPETITIONS. 
Ste,—The question of the windom oe folly of the principle 
1R,— uest; om or 
and preston Te comnpetitive designs for tn ineeri 


I think that competitions are valuable to the young en- 
ping him (if successful) to a i 
| which he woul ps be unable otherwise 
| if not sw . 1 
p & subj 
for himself. He has to suit his desire to 
Economy is generally the j 
| then there are di i 


| knowledge of the j 
| the few weeks or months al 
| than I could have gained from 
lever. I know there must 
| appointments, but when I 
is carried out honestly, and without favour or corrupti 
| competent persons, no one ought to feel 1 i 
sign is not selected. It is 
as that in your advertisement 
' (that the author of the premiated 
| carry it out) that i 
m reason to complain. 
spend their time, y 
stances, for the benefit of some 
Board, is an insult to the profession, 
, gentlemen wil] treat as it deserves—by taking no 
the invitation to compete. 
a arent gedaan, 
| Westminster, July 28, 1869. . E. 
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wad to be used rifled cannon. 
(No. 3383, 10d.) John Lewthwaite, of Woburn 
os apparatus for rock-boring, &c., which we not 


(No. 3387, ts 4a.) John Johnson, of 47, Lincoln’s- 
inn-fields, ae ee Paut Henri Ferdinand de 
Résener, ® machine for chasing or cutting screw 
threads, in which the requisite inal traverse of 
the tool is effected by means of an inclined bar 
which is made to move across the of the machine by 
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eould not 

(No. 3309, 8d.) iam Brown, of 15, Rue 
Gaillon, Paris, as the of Peeters Van Dyk, of 
the Hague, arrangements of “ ines” and methods of 
lifting water by means of them. ¢ intend to illustrate 


ould 
: (No. sab 


delivering it into a com 

quantity of air requisite to 

means of a fan or equi 

(ie. 3419, 3s. 

lace, patents im: 
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- = into the recess so as to 
(No. 3498, 8d.) 

annge for the 

we intend to illustrate next week. 


. which 

(No. ee 1s.) Thomas beige Purge pet 
Rochdale, 1 : 
aaiiemy for “TF manatacring ep and flyers, for 


cutting screw t wings would be required to 
describe these plans. 7 
(No. 3441, fe 44) Shera: = fhm , of 


he 













College, C ambridge, same 0 eoal-eu' 
mac rads which are re ea fa which it 
be impossible for us to desert! 


(No, 3442, 1s, 4d.) )° Gearge Prema White, of 12, Furni- 
vals-inn, patents serew piles with the serews 


formed of wrow iron or steel, these screws being secured 
to the stem of by angle irons, or by means of cast- 
iron bosses cast 


(No. 3448, 10d.) Joseph Kellow, of Tremadoc, patents 
as machinery, which it would re- 
quire dra 


(No. 3446, 2 toh) Bernard Peard Walker, of North Road 
House, Wolverhampton, patents arrangements of forgin 
machinery. The ehief feature in these plans, which je a 

possibly illustrate in a future number, oy ord in the apph- 
pierre of the copying principle to Ryder’s forging machines, 
or similar apparatus, #0 as to enable copies of a model to be 
produced by the action of dies or hammer faces. 

(No. $450, 10d.). John Stephens, of 24, Ryder-street, St. 
James's, patents the arrangement of “endless rail” which 
we illustrated anddeseribed on pages 52 and 53 of our last 
— r. 

3451, 10d.) Cliarles Markham and William Knighton, 
of SS ‘Staveley Coal and Ironworks, neat Chesterfield, patent 
machinery for moulding pipes and cylinders. A ing to 
these plans the exterior moulds for such articles are formed 
by filling in sand into the annular space between an inner 
and an outer cylinder, and then oan this sand by 
means of a conical sliding head, which is made to traverse 
the inner cylinder, just mentioned, longitudinally. 

(No, 3458, 10d.) Charles Markham and William Knighton, 
of the Staveley Coal and Ironworks, near C 
arrangements for drying moulds for pipes or ¢ylinders. 
According to these plans the mould boxes are 
from the circumference of a turntable which is 
enclosed in a drying stove, this turntable sup; the 
boxes whilst the mouids are made dry and poured, and by its 
partial rotation carrying the moulds into, and out of, the 
drying stove. 


(No. 3456, 8d.) Antoine Julien Deblon, of Fives-les- 
Lille, patents an arrangement of rotary steam engine, which 
it would require drawings to describe. 

(No. 3462, 2s. 6d.) Pearson Hill, of 47, Kensington- 


park-gardens, patents some ingenious machinery for per- 
forating paper strips so as toenable them to be employed 
for transmitting electric telegraph signals. We may, per- 
haps, illustrate this is apparatus in ine & future number. 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 


755. James Monpoch. Napier, York-road, Lambeth, “ Improve- 
ments in Ry g for the mannufactare of 
metallic moneys, 

1716. Jouy STEWART, rand THOMAS CHARLTON, Ashford, 
* impre in amd to maltitubulous and water 
sheet steam boilers -and "a Baath or furnaces, such 
impr vements being applicable in part to surface condensers 

rigerators. 


and ref! 
‘Tyne, aod Epuryp 





1905. Wittitame CbAREE, Gateshesad-on- 

Wakes, Loudon-street, “Improvements in the constriction of 
windlasses,” 

1992. THomas Jones, Handsworth, “ A new or improved.method 
a attaching or uniting together the body and barrel of repeating 

rearms,” 

2028. Georas BucuAMAR, 14. -ttreet, Strand, “ Improve- 
ments im snimal and vegetable substances for use as 
food, and im the same.” 

41 rp Bam “Improvements in apparatus to 
ot tee 














“ [mprovements in se Scrapers 
oote and shoes whilst in wear.” 
ictoria-etreet. “ Improvements in the 
steel, parts of such improvements 
metallurgical purposes.” 

ochdale, “ Improvements in machinery 


61. W A >, Barnsley, and Wruttaw CARNELLEY, 
: b “Improvements applicable to 


‘ Improvements in boxes 


and other 
ioecnen, 20, Margaret -street, Cavendish- 
square, “Improvements in squares for finding the centre of 











: , Wandeworth, “ Im- 
¥ Mum and Jakes MCLLWHAM, Glasgow, 


= ater Betabargh, aad 
Guonex eau om Séoreut, Nuneaton, 


71. _JULa8 MANCEAUX, Paris, “ Improvements in 
and in cartridges for the same.” 

2074. Jou~n WHATAM JACKSON, 45, Windsor-street, Brighton, 

— see defence walls or entrance for docks, and 

2076, Cuawrox Enecumne 








Improvements 


‘ Improvements 












N, 166, Pieet-street, “ Improve- 
ments in central-fire @nd in apparatus for extracting 
the same.” 

TT. a Geherat, Elberteld, “Improvements in the re- 
covery of nitrie acid in the manufacture of Saipburic acid, and 


 adt""Fatans Rass orgs 


ENDRICK, Birmingham, ‘ « Improvements in cer- 
pe? Bias sme trv ot knobs for bedsteads, door handles, and 


other similar po 
2080. OAVALIWRE LeowipA CALpest, 19, Grosyénor-street, “ A 
pew of improved kiteben cart to be used for military and other 


“ Improvements in pumps.” 
street, Glaagow, “ Improve- 
and textile fabrics, and in the ma- 


ments in 
chinery or therefor. 

2083. JAMES Et a Manchester, “Improvements in 
or applicable to marine ‘and stationary steam engines, bvilers, 


” 


and 
2084. James Buackwoop Covrer, junior, Dunfermline, “ Im- 
horse-shoes.”. 


provements in 

2085, James BaNnenn, Great Westminster, and 
Heygy Marruezws, Gower- “ Improvements in the 
means or apparatus for en Sagpeter end warming woven 
fabrics, bottles, and other for indicating the pre- 
sence of moisture therein, and 

2087. Sees pe mre Seuthampton-buildings, “An 
impro prod Marquetry and other divers 
eoloured woodwork, 

2088, Wittsam Ropenr Laxx, & sony em re buildings, “An 
improved machine for manufactaring horse shoes. 

2000, Wriuagam 7 Laks, 4, Southam pton- buildings, “An 
improved maheine pp eowing, grooving, moulding, devdialline. 
and otherwise working wood 

2001. QUINTIN DusLor and THOMAS Joun Mantin, Ballyma- 


carrett, and W Onn, Ligoniel, “ Improvements in 
couplings and for shafting and gearing.” 
2002, JAMES AR, Kirkealdy, “ Improvements in treating 


substances for food and for manrre.” 
ay CHRISTIABA ane Bares, 3, George-street, Blackfriars-road, 
to be applied to the mouths or 
openlags of cathy Hin prevent letters being stolen there- 


from.” 
Regent - street, 


Epwins Sutton, 204. 
to speaking pipes.” 
Waiiasm PAYiiss, Monmore Green, Wolverhampton, 





“Improvements ap- 


fs in iron vermin proof rick stand 
Ames Henvexrsox, Leith, “Improvements in surface 


mecanec and refrigerators.” 
| CHARLES DENTON ABEL, 20, Sonthampton - buildings, 
“Improvements in apparatus for cleansing grain, more partica 


larly applicable to flour mills.” 
2009, CONSTANT MerTens, Barge - yard, 
improved construction of cartridge box.” 
2100, Epwis Pertirt, Manchester, “ loxyprovements in machinery 


Bucklerabary, “An 


for preparing and spinning, cotton and other fibrous sub- 
stances.” 

2101. Jacop Hort PLarer, Birmingham, “Improvements in 
utilising the residua! sulphate of lime produced in the manufac- 


tare of phosphorus.” 

7102. Witisam Ropert LAKe, &, Southampton-buildings, “Im- 
provements inthe manufacture of white lead.’ 

2105. CHARtES CHAPHAN, Salford, “ Improvements in the appli- 
cation of pumps to artesian wells.” 

2106. CHARLES Prexzr ETrenNe Rocur, 2, Rue Sainte Appoline, 
“Improvements in the conversion of cast iron into a metal 
ane a steelified nature, or forgeable steel.” 

M PELLEW Baty, Poplar, “Improvements in sails 


a, 
pn or vnaa Ceals, New Battle Mills, Dalkeith, “ { Imaprove- 
apparstos for 
samen machinery orp Newror, 66, “Improve- 


aut a machines.” 
Sammuaie tewane Oars end Jawes WEST, 151, High- 


eae. Dame, “Improvements in spparatus for heating by 




















"Wee, tet gee ae ae a 
hoe} - EMRY JO ¥ , 47,1 





pe 

ve, Tomas Bunny and Jauns Binsy, Barney, » Certain 

1912, delete ocean ( te borvugh - 
ton, “ Improvements in manufacture cortaae atihoaas 


—— a ino" tare ete 


wt 7 PHILLIPS ag ofioreford, “ Improvements in 
t 


nes, —_ of which ad whatiek saoteaea 
pare ny to} ba mite oe 5-4 
uly, 1866. 

1968, JOHN ADDISON > haeaies Dunsten Villa, Chesterfield, 
“ Improvements in washing eval, ores, and other minerals,.”— 
Dated Sist July, 1866. 

1962, JOHN Rosinson, Atlas Works, Manchester, “ Improve- 
ments in the Giffard fojector, *_Dated Ist August, ‘L306, 

1941, Hewat ADRIEN BONNEVILLE, 38, Porchester-terrace, Bays- 
— “Improvements in steam generators..”— Dated 26th July, 


Patents on which the pewtg =. bet of £100 has 


2956, Mosks MeRRYWEATHER, RichaRrp Moses MERRYWEATHER, 
Long Acre, and Epwarp Frei, t, 
“ Improvements in steam fire-engines, parts of which 
ments are ee also to other purposes,” — Dated Ist 
November, 1 

2130. WILLtAM Srence, 50, Chancery-lane, “Improvements in 
& peageneiifes of @ red colouring matter,”—Dated 28th July, 


nen WiLL CLARK, 53, Chancery-lane, “ Improvementa in 
machine 4 for the manufacture of fishing ead other neta" 
Dated 24th July, 1862, 











Barrimt_Amoctarion YOR THE ADVANCEMENT OF 
ScreNcE.— relimi arrangements for the annual 
meeting of the British Association are just made. This 
is the 30th meeting of the association, and will be 
held this year at Escter. The meeting will occu 

week, and the inaugural address will be deliv 
the opening meeting on the 18th of August, when the 
president, Dr. Hooker, D.C.L., FRB, &e., will 4 
sige the the ny mag and the president elect, Professor Stok 

A., , Sec, R.S., &e., will assume oo 
On the ony evening (Thureday, August 19) there will 


Re 


a soiree; on Monday eve a discourse; and on Tuesday 
ones & soiree. Ps will be held daily 
at AM, @& on i viz., on 
Thursday, ineun th Frida rogr he faturda the 
2ist, Monday the 23rd, and _ A 24. The 
lectures are: A. Mathematical and Piyweal Sion B. 
Chemical Science; C. Geology; D. Biology; E. Geo- 
graphy; F ray agree Statintios ; and G, Mathe- 


The presidents, vice 
seeretaries of each section will be appoin 
eommittee on the opening day Ayres marron, 
meeting next year will be fixed on August 
cluding meeting will be held on Wednesday, A 

Roderick L. Marchison, Lieutenant.General Ed 
and Sir Philip de M. Grey Egerton, are the vice-presidents 
the Association. 

Tus Pariser Gus.—In 1866. eight cast-iron 24-pounder 
and 32-pounder smooth-bore guns were converted by 
Palliser into 66-pounder and 64- 


qe 
Reiils 


i 
j 
ry 


1 
10 Ib., and 24 with 16 Ib. and 86 1b. shot. 


view of ascertaining whether our aidpehen amas 

could be advantageously converted rifled cannon. Of 

thane sight capedinantel queen westeetel tir ant 

by firing ne with shot of 64 Ib. weight, wal 

it had completed rounds, of which 2170 were with 

8 lb. charge, 88 with 141b., two with 121b., one with 
The power 


RE 
BY. 
g 
FE 
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2 pe ot BASWErT, 154, Minories, “ Improvements in breech- | Ure Fag aed = tug oh Paige aga = 
216, High Holbors, “Improvements in the | Royal Arti might have an opportunity of practising 
; ind teesimest of saxmosia.’ *% ee ne | with them. prelixoinary reports from these stations 
2120. Ricnaaps, Wi “ Impro ts in stoves | have now arrived, and are, on the whole, — 
4 The 64- issued to Devonport has fired over 

7191. Wra0ox, “ Improvements in appli- rounds, is reported to be perfect! and 
casas of fusteuments (or and for picking up submarine | (Me™ Silo have teen asain af ony idloulty im : 
uss, Joun Wratr iS. #0, Gpset Wonita-tertice, Bayswater, | The omens 66-pounder gun has fired 200 rounds, and 
“ Improvements in beating engines employed in the the practice is reported as excessively accurate. The re- 
paper.” port from Gibraltar in high terms of the of 
714, James Lesron, B “terrace, Blandford-square, “An | the 56-pounder i to that station. The preg ons be 
self-edjasting © for closing a 400 rounds, and is perfectly serviceable. The 56-pounder 

ee of speaking tubes and , and for other like pur- ito Malte has fired 256 is. AtD a6 ‘ 
, has fired over 180 rounds, with remarkable accursey. The 

Inventions proteet LBix Monthsonthe | gunis» of as being, for handiness and fitness for 
t of Ce a en ons. ay pte Fy nee tan, Sa tg wy , 
2118. Josery ALEXANDER BOm Racine, U.S., “Improvements | The 64-pounder on board the Excellent has fired over 480 
tn the construction of piss r - rounds with great accuracy, the working of the gun, car- 
2119 JOSEPE ALEXANDER ne, U.S.,“ Improvements riage, 4c being in onary oy eatiiinatiny, Shake sities 
si. Posen ghewnae. of Quebec, Canada, “Im- | *t¢ of much interest, as they do, that the converted 
provements in eteam-boller aad pa pap) aya tothe more expensive wroaght- 
” * i, Pig * iron gun of same 
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DRAKE'S STONE-BREAKING MACHINE. 


Shas dedgeed and made by Masers. Drake, Brothers, anf 


Reid, of the penning 2! wentaye en Semen 
coperete buildings. carry’ out us 
distriets w Seve geet tellnst fo oat pareusahe, 

the want of a cheap stone-breaking 

an 


reduce any large stones, or even brick. 
hich might be available to convenient sizes for forming 
without producing any great proportion of smal! 
or dust ; and it was this want which led to the intro 
duction of the machine we are about to describe 
In this machine the materia! to be broken is placed ina 
at the , and it is thus fed to the pair of crushing 
rolls, each of w is formed of a number of chilled cast- 
iron discs strung on s square shaft. I hese discs are toothed 
at their the. form of the teeth being varied ac- 
to nature of the material on which they are in- 
to act. Two of these forms of teeth are shown in the | 
elevation and plan of the machine which we annet, and 
the latter view aie shows the manner in which the tecth of 
one roller fall into the intervals between the teeth of the | 
other. The two rollers are geared together by spur wheels | 
at ove end of the shafts carrying them, and the bearings of 
one of, these shafts slide in suitable openings in the framing 
sc that the distance between the rollers can be adjusted 
within moderate limits by means of screws provided for the 
purpose. The arrangement of the gearing by which the rolls 
are driven will be understood from an mspection of the per 
spective view without any further explanation 
The machine is capable of crushing almost any kind of 
material, from hard granite to broken bricks, and although 
specially designed, as we have stated, for preparing materials 
for making concrete, it may also be used for breaking road 
metal and other purposes. The whole machine is strongly 
and simply constructed, and the fact of the crushing rolls 
being, as it were, built up of a number of discs, renders the 
replacing of an injured portion a simple and inexpensive 
matter 








Taz New Frioatixe Dock ar Baeteast.—The new floating 
dock at Belfast, of which we have already published a de 
scription, is rapidly approaching completion, and it is ex- 
pected that it will be finished by the close of the season It 
will be of the utmost value to Belfast, affording, as it will, 
facilities the most ample for ships of large tonnage and | 
draught of water 

Tax Swati Agus Comumirrer.—Colonel Barttelot is 
certainly not fortunate in having selected the present | 
moment to raise a discussion on smal! arms committees 
Colonel Fletcher's Committee, which hae just been dissolved 
has done ite work #0 well that even Colonel Barttelot, who 
attacks the system under which it was established, had not a 
word to say against it, while most people have had a good | 
many words to say in its favour. This ‘ommittee has at any | 
rate given usa gun which on its first public appearance at 
Wimbledon has beaten everything which was opposed to it, 
and which fairly won its position during the two years’ trials 
to which it was subjected. As to a want of confidence in | 
such committees on the part of inventors, it may be observed | 
that something like 160 arms were forthcoming to compete | 
for the prizes which the committee was appointed to award 
Bat then, it is urged, the committee became latterly a “ con- | 
structive committee.” This expression conveys the idea of a 
body labouring to invent or design or construct an arm of its 
own, picking the brains of the inventors who in lamb-like 
confidence had submitted their inventions, and producing a 
composite weapon of many pirated parte. What Colonel 
Fletcher's Committee really did was to resolve the subject | 
into ite elements, to separate the question of accuracy of | 
shooting from that of breech-k ot and ultimately to 
select the barrel of one inventor and the breech of another 
Has any injustice been done by this arrangement, and, if | 
so, to whom? Or has the country suffered? Does Mr. 
Henry object to the adoption of hie barrel, or Mr. Martini | 
to the adoption of his breech mechanism? Or have either | 
of these gentlemen any reasonable grounds for complaint 
that one of the arms which they submitted was not ad pted 
in its entirety? The fact is, although it is too often lost sight 
of, committees of this sort are appointed for the good of the 
service, and not for the advantage or gratification of private 
inventors. It is, we believe, quite impossible to satisfy at 
once the service and the inventors, and it is much better not 
to try to serve two masters. All that can be done is to 
ensure a perfectly impartial trial by a thoroughly independent 
and competent body, actuated solely by a regard for the 
interests of the service, possessing a practical knowledge of 
ite requirements, and in no way troubling itself about what 
this or that gunmaker is likely to think of its decision. It 
certainly cannot be said that this course has not been ob 
served in the eclection of the new rifle: and under these cir 
cumstances we trust that no er-parte statements will induce 
the Government to reopen the question unless it should 
prove, which is very unhkely, that the proposed rifle is un 
suited for the service. We fear that Colonel Barttlelot has 
allowed himself to be made the mouthpiece of a disappointed 
inventer, whom it would not, perhaps, be difficult to name, 
and has been thus betrayed into uttering vague random ex- 
pressions of want of confi lence on a subject upon which he 
appears to be imperfectly informed, and on an occasion when 
any such expression is peculiarly misplaced. The subject of 
patents is quite a distinct question, and admits of a good 
deal of argument on beth sides. But into the merits of this 
question it is not now necessary to enter. Uniy, in justice to 
Colonel Boxer, we may state what we believe to be a fact, that 
eo far from his having received, as stated by Colonel Barttelot, 

a large reward for his cartridges,” he has received no re 
ward whatever ; and patents, as Mr. Cardwell pointed out, 
not being binding against the Crown, no cost has been in- | 
curred on this account by the public service, and no royalty | 
or pecuniary advantage has been derived by the inventor | 
from this source.— Pail Mal! Gazette. | 


STONE-BREAKING MACHINE. 


CONSTRUCTED BY MESSRS. DRAKE, BROTHERS, AND REID, LONDON. 
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STEAM HAMMER WITH STEEL CYLINDER AND STANDARDS. 


DFS'GNED BY MR. FRANCIS W. WEBB, ENGINEER, BOLTON. 


Ga et 


Prisesect 
Wr annex engravings illustrating some improvements in 
the construction of steam hammers which have recently been 


introduced and patented by Mr. Francis W. Webb, of the 
Bolton Iron and Steel Works, Bolton. The standards of 
steam hammers—which have heretofore been made of cast 
iron, cast and wrought iron combined, or wrought iron only— 
Mr. Webb to make of Bessemer metal or cast steel, 
and in order to prevent the injury caused by the sudden con- 
traction of the molten metal he makes the cross ribs at each 


end of the moulding box loose and capable ot yielding when | 


the metal is contracting. According to Mr. Webb's plans, 

also, the steam cylinder is made of a plain shell of cast steel | 
or other metal, either cast, forged, or rolled, the ends of 
which fit in annular grooves in the cross piece connecting the 
two standards and in the cylinder cover, both of which are | 
made of Bessemer metal or cast steel. The cross piece con- | 
ges, and similar ports and | 
passages are cast in the cylinder cover when the hammer is | 
double acting. The upper and lower steam ports are con- | 
pra —nthe Bach mye pipe, one end of which is left loose in a | 
stuffing box to allow for expansion and contraction, and the | 
steam valve is made in the ordinary way. The cross piece is 

connected to the standards by bolts as usual, but two or more | 








“in the cross piece, ¢, and in the cylinder cover, ¢, 


FIG.2. 











FIG.5 





of these bolts on pened and taken through the eylinder 
cover by which steam cylinder is held in its place, and 
strong springs are placed between the cylinder cover and the 
nuts of the bolts to allow for expansion ; or the cylinder may 
be cast with a closed or partially closed top, in which case 
the bolts for holding it in its place will be shorter than in the 
arran mt above described, and to examine the piston 
linder may be I i 


Bessemer metal, or cast steel, and which are bolted as 
to the foundation plate, b, and are connected above 
cross piece, ¢,in whieh are the steam 
ond which in tosilp of aaeae metal or 
steam cylinder, d, is made of @ plain shell 
other metal, the ends of which fit in annular grooves 


Hi 


: 


E 


ii 
fi 


when the hammer is double acting, contains the steam 
and passages, as shown in Fig. 2. This cylinder cover 


Fi 










described, and he is now making standards for a 6 
hammer. In these latter he has introduced 
peculiarities of construction, of which we shall give 
scription on an early occasion. 

Fig. 4 is an elevation, and Fig. 5 is a plan of the 
of a single-acting steam hammer constructed 
Mr. Webb's plans. In this case the cylinder, d, is 
Bessemer metal, or cast steel, or other cast 
top is closed in the casting, or partially closed if it 
be found desirable te leave a hole through it to 
core barrel forming the interior. The is 
two projecting flanges, d', in which are 
shown in Fig. 5, for the bolts to pass — these bolts 
connect the cylinder to the cross piece, ¢, if i 
desired to remove the cylinder, it is only necessary 
the nuts of the bolts, 4, and then to turn the cylinder par- 
tially round in order to disengage the slots in the flanges, 
d', from the retaining bolts. 


de- 








SHAW’S GUNPOWDER PI LE-DEIVES. - 
We give below the re made by Captain W. W. W. 
Wood, chief engineer, URN. on ts Seaton 
of Mr. Thomas Shaw, of Philadelphia, to which we have re-~ 
ferred in an article on “ Pile-driving by Gunpowder,” 
appears on another of the present number, We also sub- 
join an engravin of t the ement itself, which will render 
its construction clear. In our illustration, A A are the gui 
mS df 1G, it 
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~ shipyard of John W. Lynn, Esq., of this city, on the 14th 
* jmst., to witness the working and operation of 
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ram e 
the piece, m, causes it 
end of the pawl, thus 
releasing the latter and leaving it clear to engage — = 

ik during the upward stroke. The general ection of the 
on Tound to be described in Captain Wood's 


Philadelphia, June 15, 1869. 

Gentlemen,— Having been nt by invitation, at the 

wnas Shaw's 

patent hammer for driving piles by the agency of gunpowder, 

and requested to report the action and details of the opera- 

tion, we herewith briefly state the result to have been as 
co 

The pile-driving engine was of the usual form, being two 
vertical posts resting upon a platform, and readily moved as 

wired. The height of the posts was 48ft., fitted with 
uides, and a frictional V-shaped rod, under the control of 
Oy epeates, so arranged as to arrest the ram working in 
the guides, at whatever point desired. The ram, working in 
the guides, was fitted with a plunger, extending through its 
centre and projecting above and below it about 2 ft. 

The top of the pile was protected with a cast-iron cap 
piece 30 in. deep, on the bottom of which was a recess resting 
upon and following it down during the process of driving it. 
Into this cap piece, upon ite upper portion, was a cylindrical 


PATENTS AND PATENT LAWS. 


a ay ors gam ill-odour with 

Tux word “ monopoly” is one i 
t mass of the coramunity, and to affix such a name to 
patents is considered a very clever move on the part of their 
opponents. It catches the public ear, and the public is very 
apt to take things for granted that appear to conform to its 
interests. What isa monopoly? A privilege conferred upon 
special individuals, for their own advantage, to the disadvan- 
tage of the community. At first sight numerous private 
rights appear to be iew—land, mines, forests, rivers, 
the raw material of the worki, which are the y of the 
whole human race, as tenants in common ; and for individuals 
to possess and own them as private property is sunply a con- 
cession granted, because they will produce a generally greater 
fruit by the process of individual enclosure than by a general 
scramble. ‘The conversion of the raw material into useful 
forms, by the operation of the human brain and human 
hands, creates another kind of property, giving the raw ma- 
terial far greater value by mental and physical labour, labour 
which would not be given unless the owners could reap some 
of the fruits of it by an enclosure of the results of their own 
brains or hands as their own property. Ori ion of new 
and useful ideas and forms, producing something better and 
more useful than has been produced before, is the most valu- 
able kind of labour, and therefore the world, in proportion as 
it becomes civilised, gives exclusive property, for a longer or 
shorter time, to the ucers of the ideas, and goes still 
further in giving hereditary rights to long-continued industry. 
Language is coramon property; but the author of a book, 
putting language into new torms in combination with ideas, 
is endowed with what is called “ copyright” for a term of 
years, a monoply, in short, for the reason that, without that — 
monopoly, the books would not be produced, or only a very | 








aperture 44 in. in diameter and 18 in. deep, into which the 
lower plunger, attached to and forming a part of the ram, | 
was fitted. At the upper portion of the frame was located a | 
cylinder, into which the upper plunger of the ram was fitted. 
The operation being, that when a pile was placed in position | 
to be driven, and but little space afforded for striking a blow, | 
the upper plunger entered the cylinder at the top, com- 
pressed the air, and, by its elasticity, gave additional force 
to the ram in its descent upon the pile. | 

The hammer was put in operation by hoisting it up 6 to 
8 ft., in which position it is held by the friction-bar, operated | 
from below by a suitable lever. A cartridge is then thrown 
into the cylinder of the cap-piece, resting upon the top of 
the pile, by an attendant; when the hammer is released and | 
fails, the plunger enters the cylinder of the cap and explodes 
the cartridge, which forces up the hammer a distance of from 
7 to 9 ft., depending upon the size and weight of the cart- 
ridge, the reactionary effort in projecting or throwing up the 
rain being utilised in forcing down the pile. 

The weight of the ram, with the plungers, was 675] 

The pile which we saw driven was very nearly parallel 
throughout its length, 12 in. in diameter in the centre and 
32 ft. long 

When placed in position, with its lower end pointed, eight | 


} 


blows were first given, to show the gentlemen present the | 
operation of the machine, foreing the pile down 36 in 
Nine blows were then struck, forcing down the pile | 
ae Time consumed, 15 seconds. 
Next, twelve blows were given, forcing down the pik 
22hin. Time, 15 seconds | 
Seven blows followed, forcing down the pile 304 in i 
The hammer then rested a distance of 1 ft. above the head | 
of the pile, at which point a blow was struck, which forced | 


down the pile 1 in. I : | 
; . fo ee se of fo . s, Some 6e 

At this stage of the operation, a cartridge one-half heavier | for th e urse of f po n — “ ath po fra ay | 

than those previously used was placed in the cylinder, and, | are very > puiar, and an enormous trade grows up, trom | 

. - which large profits accrue, and it is very commonly an 


when exploded, forced the pile down 54 in., followed by two 
successive blows, when the pile was driven 12} in. 


One blow, with similar cartridge, was struck, forcing down 


the pile 4 in. 
© experiment was then made by striking the pile with 
the ram falling the same distance, 8 ft., from which it was 
thrown by the cartridge, dispensing with the cartridge, when 
the pile was driven only tfin. The blow in this case being 
similar to that given by an ordinary pile-driving engine with 
a ram of 675 ib. falling through a distance of & ft. 
The next blow was made similar to the last (with the use of 


the cartridge), the ram failing through 0 ft. 6 in., when the | 


pile was driven 4!in., as im the former case. A hard and 
well-seasoned oak block was placed upon the cap resting 
upon the pile, upon which the plunger fell when powder was 
not used. 

The next experiment developed the rapidity with which 
the operation of driving piles with this machine could be pro- 
secuted. The pile was driven 10 ft. Gin. in 55 blows. Time 
consumed, 14 minutes. Eleven blows were next given, 
facing down the pile 264in. Twenty-nine blows were 
next given in 40 seconds, driving down the pile 9 ft. 2 in 
The pile was next driven 2 ft., which completed the total 
distance driven, viz., 30 ft., of which no record was kept. 

(m the completion of the work, the cap was lifted off the 
pile, when the head was found to be in as perfect a condition 
as if, practically, ne force whatever had been applied to it in 
foreing it through « distance of 30 ft. in stiff, fond soil. It 
may be proper to add, in conclusion, we consider this novel 
application of gunpowder to be an unqualified success, for the 
purpose of driving piles, promising, as it does, a saving both 
of tune and labour, which should commend its use to all who 
require machines of this character. 

We are respectfully your obedient Servants, 
WwW. W. W. Woon, 
Chief Engineer USN. 
To Mesers. ‘ 

T. Saw, 

W. H. Ricnagpesor, 

W. L. Gruixoy, 

4. W. Lyrss, 


H. L. Horr, 
Eagle Ironworks, Philadelphia. 
TJ Lovrerovrs, 
Inspector of Steam Boilers, 
Philadelphia. 


plication of copies of this music is as much his own propert 


| in copies, as though it were the corn and cattle of the farmer, 


| purchases all his wares ready made from other persons, has 


| words out of a dictionary, which, if he be the first to assume, | 
| sures and private ownership of land—a common property— 


few books would be produced by a few wealthy and powerful 
persons; and the very title of the book is also a monopoly. 
Another person produces a picture wnich has a high value, 
and the mght to reproduce that picture by engravings, or 
photographs, or other means, is reserved to him. Another 
produces new combinations of musica] sound, and the multi- 


as the original. Another produces a piece of sculpture, wit 

the same results. Another produces a new design for furni- 
ture, or patterns for dress, or other manufacture, and that is 
as much his own, with the exclusive right to sell it entire or 


or the fruit of the orchard owner, or the vegetables of the 
market gardener. 

This monopoly goes still further. The style and title of a 
firm is private property; and, as if to guard against the 
contingency of the same Christian and surname in combina- 
tion being used for competition by a namesake, trade-marks 
were invented to ensure the monopoly, and every possible 
means are resorted to to prevent a trader’s individuality | 
from being trenched on by his neighbours. Yet more al 
proprietor of a newspaper, with no individuality, and who 





the exclusive right to a particular word or combination of 


no one can appropriate till he chooses to abandon his right 
Throughout all these things it is the right of property 
which the law jealously guards, mental or other. But for | 


| this law a large mass of mankind would disguise themselves | patents are traceable. 


in their neighbours’ likeness, to reap the profits accruing 
from their neighbours’ reputation. 

What are called patents are ‘mental originations, multi- 
plied in matter, and the law professes to confer on the 
originator the sole right to use and sell them to the public | 


article not of real importance to the welfare of the com- 
munity that makes the largest profits; but whatever it may 
be, trade rivalry is excited, and any means are resorted to for 
jevading the patent without payment to the inventor. 
gene | previously known in the trade is at the disposal 
of the rivals; but the Naboth’s vineyard they covet is the 
| new thing which the public prefer, either for its superiority 
| or its cheapness, and which has been the production of the 
inventor's brain. So they set to work to defame him, to 
| deny his originality, to call him a monopolist, to decry his 
| invention, to try to invade it by inferior methods, and, 
| finally, to take advantage of ineflicierit laws to plunge him | 
| imto ee ystly trials that may ruin him and put the invention 
| out of use, ifthey cannot appropriate it to themselves with- 
| out paying anything for the cost of its production. 
| A few years back an —- was made to decry and abolish | 
| patents at the meeting of the British Association, and now 
once more an attempt is making to obtain a huge monopoly, 
| under pretext of abolishing another—not a monopoly as of 
| old in the case of the corn-laws, for the benefit of landlords or 
| landowners, but for the supposed benefit of trade-lords and 
| capitalists generally. Large manufacturers, material con- 
| verters, and similar people, desire to get the use of brains 
| without paying for them, or to keep things as they are. It is 
| not a case of patentees against the community, as their oppo- 
nents endeavour to make out, but a case for the community | 
iteelf, as interested in progress, against wealthy traders who | 
would keep down all progress, if by so doing they could 
keep up their own profits. It is the case of the community, 
in behalf of the active brains that work for them with mental 
capital, and without material capital, against the dull and 
inert brains with material capital in masses, which at present, 
stimulated into competition by the restless brains around 
them, lead an uneasy life, and would fain become the slave- 
holders of the active brains, and prescribe limits to their 
labours under their own control, for their own imaginary 
benefit. It is an attempt to create an hereditary trade aris- 
tocracy by taking away the fulcrum through which clear 
brains rise into the possession of material capital, and their 
owners elbow the inert rich from their seats. And, not un- 





| But is not trade itself widely frivo! 






the rentals would belong to the om 
fund, and the community gives it to individuals on the sup- 

ition that they will manage it better for the general 
Seoedt of the community than the State could, the rental 
being the payment for their trouble. The patent is a 

»perty, the land is an unlimited property, both 
Py ihe community, and ble of resumption if demon- 
strated to be mischievous to the community. 

The brain-worker can only, in the case of patents, te 
by the agency of matter, the y of the land who 
exacts a large share of the braim-work in return for the use 
of the matter. But the brain-working patentee has no 
monopoly. He is exposed to the competition of all others 
using the landlord’s matter, or the materials of the Creator, 
save in the patentee’s jeular mode. And no sooner has 
he achieved a success, t other inventors are immediately 
at work to eclipse him, to the benefit and advantage of the 
public; and it is notorious that, even in the case of a suc- 
cessful invention not superseded by another improvement, 
commonly half the fourteen years’ term expires before an 
invention is brought even into hmited use. 

The large manufacturer has his choice of patents by com- 
petition amongst brains, saying nothing of the stored-up 
records of lapsed patents at the Patent Office, which he rarely 
has recourse to, save to compete with, and defeat, something 
new, which a rival manufacturer has produ under a 
patent, and turned to profit. It is well known that few 
manufacturers will embark in new things without the pro- 
tection of a t, for the reason that money must be ex- 
pended experimentally, and that rivals lie in ambush to reap 
the profits in competition, without outlay, and consequent! 
ean undersell the originator, and for this reason the reco 
of lapsed patents in the Patent Office are not resorted to, but 
remain dead letters. 

It has been sought to make a distinction between eopy- 
right and patent-right. There is none; they are alike, in 
their integrity, original emanations of the human mind, and 
we may be quite sure that the abolition of patents would 
soon be followed by the abolition of copyright in books or 
works of art. Copyright in designs is copyright in a repre- 
sentation. Patent-right is copyright in form, and utility, 
and methods of production; whether brain imagination be 
multiplied in printed books, or in music, or in engraving, or 





| artistry, or design, or theatrical exhibitions or shows, or 


stamped on matter under what are called patents, it is the 
same process of expressing mind in matter as an origination ; 
and as the originators are comparatively few in number, it is 


| desirable to cultivate them, and give them enclosures of men- 


tal domains wherein to have free scope for the exercise of their 
various arts, for precisely the same reasons that the enclo- 


is “ranted to the producers of food, and for other purposes. 

It is simply the system of bad laws to which all the evils of 
There was a time when, amongst the 
manufacturers of printed fabrics, all new designs were kept 
secret as far as possible till the moment of issue, and all were 
busy bribing, or trying to bribe, their neighbours’ designers. 
The Act for Copyright in Designs abolished this system of 
piracy, and with it the secrecy. Were patents abolished, one 
of the results would be a return to secrecy in all small things, 
a closing of manufactories against inspection, and a general 
dearth of information to mechanical periodicals, while im- 
provements, involving a large outlay of capital, would cease 
to be made, unless perchance in government establishments. 

If the spread of knowledge be a national advantage, the 
inducement to secrecy by the abolition of the patent—open 
—would be a serious evil. 
| |Amongst the reasons alleged for the abolition of patents, 
one is, that the patentees gain no advantage—being ruined 
by opposition and lawsuits in case of the invention being 
successful. 

This is the greatest farce of all, as if coed rn pig Be yee 
be safer than brain property, were it prot by as and 
inefficient laws as patents are ov to, and as if there 
were any difficulty in making as efficient laws for patents as 
for books and designs, were only influential men mterested 
in bringing them to pass, and lawyers not interested against 
them. 

Another allegation is, that the great mass of modern 
patents are useless. If they are useless they need not be 
coveted. Ifimpedimental, they certainly must supply some- 
thing useful. Bat it is again — that they are frivolous. 

ous? Yet what merchant 

is there who despises —s frivolous, provided only large 
profit be mixed up with it? What is more frivolous 
majority of theatrical farces, yet what is there more carefully 
guarded against piracy? But, say the objectors, patents are 

ted for things not new, and merely serve as an excuse for 
awsuits. That simply means that the law and practice have 
not yet been fitly established. Some say that patents are 
becoming so numerous that they cannot keep count of them, 
and so unwittingly infringe them. This is not logical. 
The patentee might as well object, “The great manufac- 
turers make 60 many new thi without giving me 
notice, that I cannot keep count as to my iginsis Md 
This complaint on the part of manufacturers only guoven that 
they ge their busi badly. Itis surely part of the 
business of a great manufacturer to know of everything pro- 
duced in his special art, and, therefore, he should keep a 
of patents as regularly as his price list, with a managing 
clerk to it. He can, at small cost, have all the specifications 
in his trade supplied to him as fast as they come out, and he 
can index and mark out 1 








commonly, it is those who have grown rich upon patents who 
are the most strenuous opponents of other men’s patents. 





utilities, and put them to use by agreement with the owner. 
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It is said that every British subject is bound to know all the 
laws, or take the consequence of breaking them, and certainly 
a British manufacturer is bound to know all the patents in 
his trade as part of his business. 

All existing know] 
to the present time is b 
less certain things protected by patents expiring in fourteen 
years. But these patents are the “ Naboth’s vineyard,” coveted 
by the lords of trade. 

“But they may fairly say that amongst the numerous 
patents there are many fictitious ones, involving lawsuits, 
and thus deterring them from the use of what is really com- 
mon stock. That is to say, the patent laws are bad laws, so 
bad, that where all laws equally bad, the nation would be in 
a condition of anarchy. To abolish the patents instead of 
to reform the law would be a precedent upon which we might 
abolish all laws. 

Let us begin at the beginning. Patents are virtually 
granted for something ew and useful, thereby to teach the 
public, and the reward for such teaching is a fourteen years’ 
exclusive right. What, then, is “novelty?” There is 
nothing new under the sun, absolutely. The patent is really 
granted for something new to the existing generation, as an 
inducement for a skilled man to bring it into use. The title 
should, therefore, be put on a similar footing to that of land. 
A piece of unowned land, unclaimed for thirty years, becomes 
the property of whoever may occupy it, and forever. There- 
fore, supposing patents to be in the interest of 3 
absence of public use for thirty years should constitute a 
claim to anything useful as a novelty for fourteen years, 
or such time as might be deemed equitable. 

Everybody of legal age should be competent to apply for 
and obtain a patent, but as any preliminary examination and 
refusal might involve an accusation of nepotism or & ¢on- 
tingency of error, not afterwards to be amended, it ie 
desirable that protection should be granted, if desired by the 
applicant, after pointing out to him the defects; and that 
the specification, after completion, sh yuld be put on open, 
not secret trial, by a competent judge in the presence of the 
patentee, and the original fees should cover this cost. It is 
not desirable that a model should be put in at first, as in- 
volving the employment of workmen and the risk of dis- 
covery before protection is granted ; and models being ex- 
pensive, itis not fair to encumber the patentee with costs. 

The affirmation of the patent by the court should preclude 
all further litigation as to title and right, the court itself 
taking the initiative, or acting at the imstance of a com- 
plainant 

Pecuniary damages should be dealt with by a magistrate, 
as in the ease of copyrights, or by the ordinary courts of law. 

Fictitious patents abolished by the court would cease to be 
a nuisance in the hands of sharking pretendgrs. There are 
very few —— requiring deep thought to _—— them 
when produced, or any length of time when legal quibbling 
is abolished. 

An inventor should not be bound to license other persons, 
for the reason that they might be rivals, only taking a 
licence in order to damage his invention in publie reputation. 
If an unreasonable man he would damage himself by limit- 
ing the use. If a manufacturer, he might be interested in 
selling at the lowest price without royalty profit, and thus as 
a small capitalist he might compete with great capitalists by 
securing the trade in a better article 

If the invention were a small item in a large machine, and 
the inventor required an unreasonable royalty, that would 
sumply be a stimulus to other inventors to make other im- 
provements, and this would be clearly in the interest of the 
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In cases where the subject of a patent has been in private 
use previous to the specification, unknown to the patentee, it 
would become a question for the court to decide as to 
whether the public had been kept out of the knowledge 
furnished by the patentee, and, if #0, the patepi should be 
confirmed, subjeet to the use of the first user, bub without 
giving to hing the right to license earned by the patentee by 
his publication. 

No excus@ef i ce of a patent should be admitted as 
a plea or nailigiiien of infringeaent, because, with the full 
means of obtaining the records of the Patent Office, the 
ignorance mulist afise either from wilfulness or negligence. 

Patents es Pa Magna Charta of the material progress of 

ie 


a nation, of the rich brains of men, poor in 


practical ¢ can mould matter to man’s uses after 
new and _fashions, just as copyright is the Magna 
Charta of (hganadion’s a by the agency of men of rich 


to men’s uses after new and 
laws be made to take away this 
brains into common stock, one of the 
: eminence, her trae equality, will have 
departed from ‘us, and the trade lords wil find ‘that their 
vitality has departed with it, They will compete with each 
other with ine: n ition and lowering profits, till 
their trade becomes land, which no one cares to 
cultivate. then fim that.the fourteen years’ 
mental @ indudés men of thought to bring 
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and manufacturing i up 
joint property of the whole nation, } i 


It is not thus that the greatness of England has ; 
nor is it of the highest importance that lepentene po ~ ae 
enormous fortunes, albeit trifli gin proportion to the gain to 
the general community ; but is desirable that ay oo 
in the unanxious posi requisite for the most 
pursuit of their studies and experiments, as a result of their 
own labours. 

The nation in which all classes of its people can rise in 
succession, according to their faculties and cultivation, from 
the lowest position to the highest, must ever be more power- 
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maintain them, man would be shut and 
patente would become th p Ssonnyely thet tha ase 
— insist on calling But the motive would thus 
The subject cannot y discussed, nor the facts 
pomp in onder that number rd ok 
our in 
pot apo fy " diffusion of wealth, 
al oe al my ay 
tures tend to the of rather quality. 
Smali manufactures eae < onby, a ee 
eat ne on of by the 
ve 
ingen tet vere of wualth, ono dehy 
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; right ne ip the diff 

fal these eT ade Leap 3 ~ a nation without laws . vague . poten atom any as 
€ iy ing mental! as well as physical property must | manufacturers is but as as 
degenerate ato ela of eases rob, es Scenes tne ilkrentoms. The national 

re is yet another allegation on the part of of | is the real at issue, Shrewd Frenchmen tell us that 
patents. Having to pay a royalty in England, other nations | we ts some fifty before them, ~~ there- 
paying no royalty can undersell them. It is scarcely so, for | fore, never been to overtake us. ere we 
other nations are as desirous of having patents as English | now (6 pal for fifty years, our human 
people are. Of the two republics, America and Switzer would be - in ucing original workers for 
the former abounds with patents, the latter has none, The | other safions, and excl our own.— The Society of Arte’ 
reason is, that in the former case they are a function of the | Journal. 
Federal government, in the latter of every eanton, = 
rendering patents a practical impossibility. But citizens of] Workine Magn asp Tue Parest Laws.—The report of 
Switzerland expatriate themselves, and get patents here and | the meeting at Shaftesb we published under 
elsewhere, and it is probable that the branch of this. re ag a wome gg ber have been credited to the 
lation will be transferred to the Federal government, and | Seientifie Review. 


Switzerland will cease to be an exception to other civilised 
States, 

With a climate and condition like that of where 
workmen live longer and do more days’ work in every year 
than in most other countries, it is impossible that she should 
be undersold in her indigenous manufactures, so long as her 
materials shall endure. Capital embarked in the growth 
and training of a workman is profitable in proportion to the 
len mo ney working life, and the faithful and honest work 
produ 

The assumption that mye Be patentee only forestalls a 
number of other persons, who would have discovered or 

lanned the same thing, may or may not be true, but this 

oes not concern the . What the public want is in- 
dividuals who will work, and teach in the best mode he can, 
something new and useful; and daily experience tells us that 
such individuals cannot be obtained save on the condition of 
thereby obtaining a specific sphere of action involving their 
own benefit as well as that of the public. Let any one try 
if, by simply publishing a new and useful thing, he can get 
it taken up unless he can offer an exclusive nght with it. 
Neither is there any probability in the assumption that all 
the principles of action have been discovered, and that the 
details are in every one’s hands. The tree of universal 
knowledge is yet far from having been plucked, and it is to 
be desired that the men of sdience, as well as the men of 
practice, should be not only recognised but rewarded, as the 
benefactors of the community—not rewarded, as M. Cheva- 
lier proposed, by the State, but by the community. We do 
not want political inventors, with a Government reward as a 
compensation for something other than an invention, and 
with their own friends to apportion it. We want for them 
the only true eran the public. ‘ 

There is no Ity in remedying all the evi 
of in the present practice of patents. Formsof. 
can be prepare embodying everything that is 
be stated, leaving no loopholes, and preventing, 
giving an exclusive privilege to make i 
leaving it open to competition to make 
The life of the inventor patentee is no lazy life. 
public for a master, and a very exacting master toggeontent 
with nothing but the best or the cheapest, and ever ready to 
abandon its idol of to-day for its ideal of to-morrow, sueceed- 
ing each other in constant following. What do the long list 
of patents in the sme arte mean, save that the human brain 
works only fom step to step, eclipsing yesterday by to-day, 
and thus ing the way for the morrow, a vantage- 
ground vies pandealty attained, till the process culminates 
in an ap) t perfection, at last found to be me perfection, 
when a feouly start is made to a new elevatiqn. . By the sweat 
of the brain within bis brow the fevartor dissladiches 
labour and the sweat of many brows, for his 
out of the service he renders i : 
for anything: 


No State 
























Raputi0 
Rosse is mp 
mine, 
sists Lang oa! 





for full moon ap 
=500° Fahr. 


Phe relative amount of solar lunar 
radiation was found==89819 : 1. 





Action ov Suntigut ox Muxenat O1rrs.—Some curious 
experiments, recently made by Herr Grotowsky on the 
action of sunlight upon mineral oils, show that when the 
different kinds of petroleum oils are exposed to the influence 
of sunlight, they absorb oxygen from the air and convert it 
into ozone, as has been shown already for man 
hydrocarbon oils by Schoenbeia, Kubimann, and 
According to Professor Grotowsky, no ehemical 
oeeurs between the oil and the ozone; the latter remains 
free, and oxidises powerfully any substances brought into 
contact with it. The odour of the oils is completely modified 
when they contain ozone; the author states that they can- 
not be burnt, and that they rapidly attack cork. The colour 
of the glass bottles in which the oils on 
enclosed, has a marked influence on this absorption of 
Preserved in iron vessels, or completely out of the may of 
these oils may be preserved intact, but in 
glen pm capes be EO t, the white oils become # 
are highly ed with ozone, increase ae a 
0.005, burn with much difficulty, and at the corks 
the bottles. This is particularly the case with 
petroleum.—Scientifie Review. 
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HOWARD'S DREDGING MACHINE. 
(For Description, see the opposite Page.) 
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SHAND’S STEAM BOILER. 


© We annex illustrations of an arrangement of steam boiler | ‘ ¢ 70 ~ y . 5 
designed and patented by Mr. James Shand, of the firm of SHAND’S WA T ER-T U BE B O ILE R. 
Mesars. Shand, Mason, and Co., the well-known fire engine 

builders, and which we noticed in a recent number as being CONSTRUCTED BY MESSRS. SHAND, MASON, AND CO. ENGINEERS LONDON. 
yey to a steam fire engine recently built by them for the | 
€ Western Railway Company. The boiler, which is of the 
vertical class, consists of an outer casing and an inner shell, 
or firebox, this latter being crossed by a series of layers of 
inclined water tubes, as shown in the figures. The inner she!! 
is, Ameren shaped so that its upper portion is eccentric 
to outer shell, as shown. 

In our engravings Fig. 1 is a vertical section of the boiler 
Fig. 2 an elevation of what Mr. Shand terms the absorption 
chamber, while Fig. 3isa plan. In these figures A is the 
furnace; B, the absorption chamber, sectioned on the line, 
1 J, Fig. 3; C is the chimney, or funnel; D, the outer shell ; 
E, the steam chest; F, the narrowest part of eccentric water 
space, from which the tubes are supplied with water at their 
lowest ends; K, the widest part of eccentric water space, 
through which the u ends of the tubes deliver the steam 
produced from the t absorbed by the tubes and trans- 
mitted to the water during its passage through them. By 
the arrangement of tubes shown at G, Fig. 2, and at H, Fig 
.= water spaces shown at F and K, Figs. 1 and 3, Mr. 

obtains a general circulation of water in the boiler, 
and especially through the tubes, while the water space at K, 
increasing upwards, allows of an easy separation of steam 
from the accompanying water, and of its rising into the 
steam chest separated, thus materially preventing priming 
while the water returns to the lower ends of the tubes, main- 
taining a constant circulation through them in the direction 
shown by the arrows. By crossing the tubes in alternate 
layers, . Shand induces a constant flow towards, and into, 
the lower ends of tubes throughout one-half of the absorption 
chamber, and a constant disc from the upper ends of 
tubes throughout the other , thus causing general and 
uninterrupted currents of water and steam, as described, and 
also splitting up and baffling the current of heat from the 
furnace through the meshes formed by the vertical arrange- 
ment of the crossing tubes ; while, from the almost perpen- 
dicular direction in which the heat impinges against the 
tubes, it is stated that their absorbent power is very great. 
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Tae Parert Laws—In the House of Commons last 
Monday night, Mr. Macfie gave notice that he would move 
for the appointment either of a Select Committee or a Royal 
Commission on the Patent Laws next Session. 


Tae Farwcn Artaytic Tetzorarau.—The French At- 
lantic Telegraph Company have announced that their cable 
will be open for traffic on the 15th of August, their rate 
om ® message of ten words being 1/. 12s., with a charge of 
3s. 3d. for each additional word 
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HOWARD'S DREDGING MACHINE. 
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Fig. 5, whieh dump the 

Liclalen ; the intchjte thane anny bo eloped nape’ on 

ir jcular way up, and di i 

vibrating spout, which conveys the material directly into 

poh. can) yer much nearer than it can be in any other 
t, thus savin er in ion to the height 

ot denne g pow proportion heig 

Fig. 6 is a gang of hooks, sometimes put upon the chains 
between the buckets, when working in hard, coarse material, 
like cobble-stone, shale, or hard-pan. The chain is so con- 
structed that any shaped bucket, or any other device for 
loosening the material, that might be found in practice to be 
preferable, may be put upon it. All the articles here repre- 
sented have been fully tested, and found very useful in their 

No sacrifice of er, or of economy in working, 

been required to enable us to use all these appliances on 

the same machine ; on the contrary, the posi- 

tion of the working part of the chains, and their passing 

around three drums | of two, are great improvements 
— all circumstances. - 

— application power secures a t 
economy of friction, in the wear of rollers, ways, &., aa 
cially where no lubricating material can be used, nor the 
wearing parte secured from the destructive action of sand 
and water, which must always be present in dredging. 

The third drum, which constitutes the flange wheels, G, 
enables us to raise the buckets from the bottom, in the man- 
ner above mentioned, without changing the perpendicular 
position of the working part of the chain. It also furnishes 
the best possible position for the discharge of buckets, like B, 
Fig. 3, at all times when that kind of bucket is in use. Also, 
that of B, Fig. 4, which dumps between the two upper 
drums, requiring nearly a horizontal position to discharge. 

The bucket, B, Fig. 5, is equally well accommodated. 
This one may be dumped anywhere on the perpendicular 
part of the chain, 7 raising or lowering the vibrating spout 
which trips the latch. This is the most economical of all the 
different buckets, where circumstances are favourable for its 
use, as it dumpe with perfect freedom all kinds of material, 
and is discharged at a much less elevation, on account of its 
better relative oo with respect to the lighters. 

in working t machines, a pulley is anchored at a con- 
venient distance ahead, with a feed line ing from one of 
the feeding capstans, P, through the pulley and back to the 
other ca) either one of which, or both, may be worked 
by the adjustable machinery to any required motion, by a 
change in the series of clutches at Q, or a series of wheels 
below deck ; while the epiral cylinders below water, with the 
buckets, clear the way to the full width of the dredge, and to 
the depth required, bringing up the material and depositing 
it im lighters, or om the banks, or at any distance in any 
direction horizentally, not exceeding one in twelve of the 
altitude overcome, by supporting a spout, lined with sheet 
iron, of the length required, on a movable support, that it 
may coincile with the feed motion of the dredge. 

The distance from the dredge at which the deposit is re- 

uired, determines the length and inclination of the spouts. 
domething, however, depends upon the nature of the mate- 
rial excavated. If it contain clay or v ble matter suffi- 
cient t prevent the water from draining out too soon, it 
will run on adescent of 1 in. to the foot, without more water 
than the buckets bring up with it; but if the material be 
pure sand or gravel, a pump will be aired to assist in the 
discharge, without more tnelination of the spout. 

These machines can be constructed with any dimensions, 
to suit the magnitude of the work, provided the proper pro- 
portion of the parts be preserved for strength, motion, power, 
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Hewry Y. D. Scort, Lieut.-Col., B.E., 


Office of Het Majesty's Commissioners for the Exhibition 
of 1861, 5, Upper Kensington Gore, London, W. 
July 28, 1869. 





VELOCITY OF PROJECTILES. 

At the conclusion of the President's address, delivered be- 
fore the Institution of Mechanical Engineers, at Newcastle, 
on Tuesday t last, Captain Noble's apparatus for deter- 

les in 








AN INTERNATIONAL EXHIBITION FOR 1371. 

Hee Masesty’s Commissioners forthe Exhibition of 1851 | 
announee that the first of a series of Annual International Ex- | 
hibitions of selected Works of Fine and Industrial Art will be 


agg) Appeee 7 sige oer © on M. ‘the Ist of 
Ferrey a 
1871. The exhibiti ‘Daildings | 
about to be erected, adjoining the arcades of the Royal | 
orticultural Gard of all Nations will | 





be admitted, subject to obtaining the certificate of compe- | 
ant eign Gt eet ee | 
tion. 

The objects in the first-ouhibition will wineist of the fallow: | 
ene Te | 
a separate coramittee. a 

L. Fine Arte, 

1. Palating of ay Seng ew ary Seen wane, 

2. Seu in marble, wood, stone, terra-cotta, 
ivory, ond ether = me | 


3. ving 8, . y, &e, | 
4. yo brad and a 
5. Tw 1 lace, &c., shown for their fine 
art and notas manufactures, . | 
. Deshgna Sor oft SRAA ES Coe, - 
. Copi ancient enamels, reproductions 
plecten, clostectopepmaitanely ancient works of art, &e, 


IL. Scientific Inventions and Now Discoveries of all kinds. 
TIl. Manufactures. 


a. Pottery of all kinds {including that used in building, 
viz., earthenware, stoneware, porcelain, parian, d&c., wi 
machinery, and processes for the preparation of such manu- 
fact 


ure. 
6. Wool and worsted fabrics. With the raw produce and 
machinery for manufactures in the same. 


e. Educational : . 
1. School b fittings, furniture, &c. 


2. Books, prey 0 &e. " 

3. Appliances fir phiydical trait including toys and 

4. aged imens arid ifustrations of modes of teaching and | 
fine art, natural history, ahi physical scienec. } 


IV. Horticulture. 
International re new and rare plants, and = 
fruits, vegetables, : showing specialties o 
qultivation wi te held by the, Royal, Horticultural Society 


in conjunction wi 





one specimen of every kind of object they manufacture, such | 
sbject being distingui for or exeellence. De- 
tailed rules appli for each of the above classes and lists 
of the se te trades in the ion of objects 
of manufacture wilb-be. rules for horticul- 
tural exhibitions will be issued by the Royal Horticultual | 
Society. The arrangement of the objects will be according | 


exhibitions. 

One third 

signed absolutely to Foreign 

certificates for the admission 

ive Governments, . i 

own judges. The remaining tw 
f either 


filled by obj 


portion. of the whale available space will be 


moved until the close of the exhibition. 
All exhibitors or their agents must deliver at the 
er officers the objects unpac 


Hi 


into the charge of the 


ready for immediate jon and free of all 
carriage, &e. Her Majesty's Commissioners will large 
glass cases, stands, fittings, free of cost to the exhibitors, 


in be feted to 
hibitors. Every object must be 
descriptive label, stating the special 





hibition. Due notice wil 








ththeabove s. 
In Classes II. and FEE. produgera,will be permitted to send | the 


their objects from their re~ | and be Keferted to experiments now going on at 


if produ sent direct to building for i 
andi approval of judges selected for the British exhibitors. | the two at the 
Objects not 


their.own officers, Her Majesty's | main 


or of any Kind. Prices may be attached to the ob. | von 
exbibdiors will be gem ot age their prices. | and inspirations 

to the interests of ex- | expirations in an Cony adagrerseratiey a high Seagate 

accompanied with a] when the animal» has accustomed 
ial reason, whether of ex- | differ much from that which occurs in ordinary 
cellence, novelty, or cheapness, &c., why it is offered for ex-| 2. That the quantity of air breathed is not very different. 
Phe given of the days for receiving | 3. That the quantity of carbonic acid evolved is nearly 

each class of objects, and to enable the arrangements to be ! identical in both cases. 


sae the ity of ct 
bore-of a gun was exhibited in the library of « 


and various i ta were conducted by Captain Noble, 
in the of most of the auditory whe present 
at the deli of the address. The object of the instrument, 
which was a was stated to be the mea- 


surement of very minute portions of time, and it had been 
SS with reference to artillery —- In 
ibing the means that had been adopted for ing and 
retaining an uniform motion, Captain Noble pointed out that 
the instrument consisted of half a dozen dises placed on an 
weight, oe | om wale he. pod whey mat 
their ‘ ( - oe 

train of toothed wheels. ‘ 
An uniform and very rapid rotation was thus imparted to 
the discs; each of which : a —— ratio to the one 
preceding it. Knowing the speed of one, therefore, they 
would rendil baboaiete the rate of revolution of the most 
rapidly aonduing dise; and by a special clock-work ar- 
rangement the precise speed to hundredths of a second 
could be indicated at any moment. Supposing the first 
toothed-wheel to describe 5 revolutions within a second, the 
last of the series would revolve 750 times—the same 
of time—such was the ratio of one dise to the other. 
The weight was so arranged that any required speed 
could be obtained. The od was generally—taking the 
velocity at the circumference—from 1000 to 1200 in. per 
second. If it were exactly 1000 in. per second, an inch of 
rotation at the circumference of the wheel would represent 
the thousandth part of a second; and so by an arrange- 
ment attached to the instrument, they were able to to 
the thousandth part of a second ; the time actually capable 
of being measured, so far as the rotation of the wheel was 
concerned, was the millionth of a second. From ex- 
periments recently made at Woolwich to determine the speed, 
it was found that 750 revolutions were made in 24.4 seconds, 
second and third experiments giving 24.2 and 23.9 seconds 
respectively. Another series of experiments gave the 750 re- 
Yalutions in 23.4, 23.6, and 23.4 seconds, and on a third occa- 
sion 23.3, 23.4, and 23.5 seconds. The instrument was, there- 
fore, almost absolutely accurate. Captain Noble next showed 
the mode of registration, which was effected by means of an 
induation coil. In measuring the velocity of a projectile, 
the primary wire of the coil was i 
dap leneel of tho gun, ar. o.azh of wien wal 
at intervals along the barrel, and at the instant of the 
passing of the shot, the wire or wires would be cut by the 
projectile, and an impression would be left upon the 
dise, which was covered with prepared paper for receiving 
. Each of the discs might be attached to some 
portion of the gun barrel by a separate coil, and the precise 
moment of time at which the shot passed the identical spot 
would bemost accurately recorded upon the dise. An ex- 
periment was very successfully with the view of 
more ¢learly showing how exactly and perfectly the ap- 
parseanpaiirseed ts object; the gun bemg fired, the six 
sparks were instantly perceptible, and the velocity of the 
projectile through as many portions of the bore was indi- 
cated.’ in Noble then showed how this valuable in- 
strument Was intended to be applied to a useful ew 
oolwich 
to test the yespective powers of slow and fast burning powder. 
The results, so far, hal chewe that the time taken by the 


of the will be r 
. Twi slow bu ier to project a shot a certain space was 
produced in, tbe United Kingdom, OF, | Ee ti rhing we b bara ing powder; that the velocity of 


muzzle of the gun was about equal, and that 
powder acting on the gun 


for exhibition must be removed accord- | the pressure of the fast burni : : 

: : : : was about double that of slow burning powder. At the con- 

ing to the notion shane, 2a no, objects exhibited can be re- | on of he : theme yor | nme i tepested 
the 


instrument. 








A Bie Beur.—The New York Belting and Packing 


Company have lately had on exhibition at their store, New 


York, an india-rubber belt 4 ft. wide, 320 ft. long, and 
ighing no less than 3600 pounds. It is intended for the 
ing-belt of the largest grain-elevator in Chicago. 
Puysiovoeicat Evvects or Compnessep Arr.—Dr. G. 
iebig has made some new experiments on this subject, 
udes:—1. That the number of inspirati and 


to , not 
cir ‘cumstances. 
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THE LONDON WATER SUPPLY. 

Turwixe from the numerous schemes which look 
to distant collecting grounds for maintaining the 
London water supply, and examining into the means 
immediately at our disposal, we find that the Thames 
rans through the centre of a vast drainage area, which 
above Kingston exceeds 3500 square miles; on this 
large surface falls annually an average of 27.2in. of 
rain, partly upon a hard impermeable surface of elay, 
and partly upon permeable strata formed of oolitic 
limestone, sand, and chalk. The amount which is 
precipitated upon the former area (one-third of the 
whole extent), is in ordinary times agai caught up by 
evaporation, or absorbed by vegetation. In wet 
seasons, however, the excess, which cannot 80 
disposed of, pours off the surface down into the lowest 
levels, and swelis the river into floods. The larger 
area, of nearly 2400 square miles, being permeable, 
absorbs the rainfall, which gravitates with more or 
less facility according to the nature of the strata 
through which it passes, and forms a vast. subterranean 
reservoir, which supplies the river gradually and con- 
stantly, maintaining even in the driest seasoms an 
almost equable flow. 

The highest permeable strata near London, besides 
the superficial gravel beds, are the Bagshot sands, 
stretching over an area of 211 square miles; these 
sands vary from 100 to 350 ft. in ‘hickhens, and con- 
sist of loose quartzose sand overlying the London 
clay, which beneath them extends for a depth of over 
400 ft. Although absorbing a large body of water, 
these sands contribute but little to augment the river 
flow; they supply a few small tributaries of the Thames 
and the Wey, bat the bulk of the water oozes out at 
the junction of the sand with the clay, and is largely 
lost by evaporation. 

Below the Londun clay the lower tertiary sands are 
found for a depth of from 50 to 100ft., and supply 
many deep wells, but variably however. The chalk 
strata, with a thickness ranging from 500 to 1000 ft., 
and extending for 1047 square miles above Kingston, 
form the most important source of supply. Near! 
all the rain falling on the surface is rapidly absorbed, 
and by a long, slow process filters through the chalk to 
the level of the reservoirs within, whence it as 
gradually escapes, either in springs, or streams, or b 
flowing out at the line of junction between the chal 
and the tertiary strata. The upper green sand is 
scarcely found near London, and is so argillaceous 
that it almost ceases to be water-bearing. Between 
this latter and the lower green sand spreads a stratum 
of impermeable gault from 100 to 200 ft. thick, and 
the lower green sands themselves with an area of 
500 square miles, and a maximum depth of 500 ft. 
form an extensive source of supply. These, and other 
formations, including the great and the inferior oolite 
beds, are found in the Thames Basin, and form the 
great subterranean reservoirs on which the Thames 
relies for its main supply. It is estimated that about 





one-sixth of the rainfall finds its way into the river by 
the constant and regular delivery from those hidden | 
sources ; the total flow is, however, equal to about | 
one-third of the whole, the difference being due to the | 
quantity poured down from the surface of the imper- 
meable strata in times of flood. 

The capacities of the water-bearing strata of the | 
great basin of the Thames appear fully equal, not only | 
to the present requirements of the metropolis, but to | 
any future increase in its demand. From Lechlade, | 
in Wiltshire, where the river first assumes importance, 
to Hampton, a course of 120 miles, the river receives 
the drainage of over 3000 square miles, and is, be- 
sides, augmented by the confluence of several tribu- 
taries. A prolonged investigation has shown that 
the total average flow of the river at Kingston 
is about 1350 millions of gallons per day, equal 
to Yin. of rainfall, or one-third the total quantity. 
If this amount were the constant discharge, instead 
of being the average flow, the question of sufficient 
supply would not exist, but while in seasons of flood 
the discharge almost exceeds the possibility of mea- 
surement, in dry seasons the flow is much reduced; 
and it is the absolute minimum quantity that has to be 
taken into consideration as a source of supply, unless 
extensive reservoirs were formed for the storage of 
flood water, and the system of equable flow so largely 
carried out by nature perfected. 

A preponderance of evidence taken before the Water 
Commissioners went to prove that the lowest quantity 
registered was a flow of 350,000,000 of gallons a day, 
a minimum observed in 1858 for twenty days at 
Kingston ; this amount did not, however, include the 
quantity taken from the river by the various water 
companies, equal to about 50,000,000 of gallons a day, 








ample supply to London with a 
po} There was but one witness who dispu 
the sufficiency of the Thames supply—Mr. Greaves of 


the East — Waterworks—and as his evidence 
was based enti upon a ible future change of 
climate which might effect be tow of the river, his 
opinion on this point carried but little weight. There 
seems to be no doubt that the maximum quantity 
which the various companies are empowered to draw 
daily, a quantity of 110,000,000 gallons (although the 
actual amount taken is not so much) could be regu- 
larly abstracted from the stream without in any way 
producing ill-effects to the river itself, nor obstruction 
to the navigation, while double the quantity could be 
secured by impounding in suitable reservoirs a suffi- 
cient supply of the excess water poured into the river in 
times of flood. 

In addition to the Thames supply, there is of course 
the basin of the Lea, which forms an important source. 
The area of this basin is about 500 square miles, and 
the average rainfall is smaller than that within the 
Thames Basin, it being only 25.5 in. Chalk high up 
the river, and the London clay for the latter part of 
its length, form the strata through which it runs. 

The New River and the East London Companies 
have the privilege of drawing the whole flow except 
5,000,000 of gallons for lockage. The maximum 
taken is about 40 millions, which, added to the re- 
quirements for lockage, increases the call upon the 
river to 45 millions. The average daily flow from the 
Lea appears to be 108.8 millions of gallons, but as the 
minimum summer discharge is reduced to 45.2 millions 
of gallons, the whole available supply at such seasons 
is absorbed. By the construction of accumulating 
reservoirs, the capacity of the Lea may doubtless be 
largely increased, wa 4 in the opinion of Mr. Beard- 
more, Mr. Muir, and Mr. Myine, may be relied upon 
for a daily supply of from 80 to 90 millions of gallons. 
Considering, however, the somewhat uncertain nature 
of the flow, the Commissioners arrived at the con- 
clusion that 50 millions of gallons is the daily maxi- 
mum that can be relied upon. 

By borings in the chalk about London, a very large 
additional supply would probably be obtained from 
the subterranean reservoirs, but as the Thames is de- 
pendant largely upon these same supplies, any exces- 
sive draught from them would necessarily diminish 
proportionally the flow of the river, and reduce its 
capacity. It is therefore to the great extent of chalk 
on the south and south-east of London that attention | 
must be turned for this means of supply, as the drain- 
age from that district gravitates into the Thames, 
along its tideway, and therefore does not help in an 
way to add to the water supply. The Kent Company’s 
works at Deptford are drawing from the chalk more than 
seven millions of gallons daily, about half their maxi- 
mum capacity; the Grays’ springs are capable of yield- 


more than doubled | i 





ing 10 millions, and the springs near Gravesend have 
discharged an equal quantity. From these tliree | 
sources alone 30,000,000 of gallons might therefore | 
be easily obtained, and, if necessary, a far larger | 
amount by extension works. 

Summarising the total quantities which, upon a| 
moderate estimate, the Commissioners are of opinion 
can be relied on, we find that : 

From the main stream of the Thames, supple- 

mented by storage reservoirs, ean be obtained 220,000,000 
From the Lea se ood ate 60,000,000 
From the available chalk wells ... nb -» 80,000,000 
making a total of 300,000,000 of gallons per: day, 
an amount amply sufficient for all probable increase ol 
population in the metropolis. The Commissioners 
give the following as an approximate estimate of future 
requirements : 

The present supply is, say, for 3,000,000 of 
population, at 33} gallons per head, equal to 
Assuming the population to have increased to 

4,000,000, and, at the same time, the ad- 

ditional waste due to the new introduction of 

the Sep tren Ten 4 increased the 
supply to 8 vee oso 
By the time Faced sees has increased to 

5,000,000, we ma that the allowance 

may again be n= & to 36 gallons, which 

would give eee ess wes bes «« 176,000,000 
Or, for the maximum summer consumption, say, 200 


100,000,000 


160,000,000 








it hi ys so much 80, . i 
ion of impurity exists 
verione (betas Wo aR highly Ceedateh Cok sitinan 
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matters, which render them unfit for domestic pur- 
poses. As the Thames flows onward, ing in bulk, 


and receiving a largely increased 
the augmented sources of supply 
reservoirs in the Thames V 

which are further reduced by precipitation 
onward, so that the per-centage i 
until at Hampton the most 


reached, and the waters of the Thames are better 
— for domestic supply than at any other point. 
he analyses of the water and of its tribu- 

taries show that the total solid residue Daler gf x 4 
of its le ing through the oolitic and 
areas, varies, in 10, parts,from 25.58 to 38°05 
And from its tributaries flowing or 

tsa the Bagset and Lower Gheuenel te 

tricts from ooo ee o- 7.06 to 18.10 
That the proportion of lime (as carbonate 

lime chiefly) in this residue varies in the first 

case from one ee Pe - 10 tw 158 
In the other, from oa seo . ose lto 6.78 
That the springs in the chalk and oolitic dis- 

tricts contain of solid residue 28.25 to 82.36 
That the lime in these springs is in nearly 

equal quantities, varying from... 140 to 14.50 
That the quantity of su acid (in combi- 

nation chiefly as eulphate of lime) varies in 

the tributaries of the chalk distri«t Ato tA 
a in the oolitic limestone areas is 

mut ss o0e ase evs ooo oe 

The same from the clay and mixed districts 

varies from... one ete ond o- B68 to 428 

The proportions of other inorganic substances are 
very small. 


the Thames flows on from Lechlade to Hampton 
a decrease is shown in the quantities of sot\d residue 
ranging from 28.43 to 27.87, showing a diminution 
of .56 
Part of the lime present in the springs is precipitated 
apparently by exposure to river flow, both m the 
Thames and the sea, showing a reduction of from 14.25 
to 11.50 in 100,000 parts of water. 
The quantities of nitrites and nitrates present in the 
river vary greatly at different parts of its course, being 


\influeneed by the proportions of its tributaries, in 


small degree by the drainage of towns, and im a higher 
ratio by the presence of vegetation and of argi 
matter, and by the action o mud and silt. 

The quantities of organic matter in solation vary 
also, though not in such a high degree as the an 
impurities. At Lechlade the analyses showed the 
presence of .033 part of organic ro i 
to .028 above Oxford; the discharge of the sewage o 
that town does not disturb the percentage of this im- 
purity, in consequence of the junction of the Cher- 
well with a smaller proportion in its waters; at 
Abingdon the quantity is .026, at Caversham .032, 
below Reading .049, decreasing to .028 above Windsor, 
below which it rises to .029, and falls again to .027. 
The water of the Lea is subject to similar fluctuations 
as those of the Thames, but owing to the smaller body 
of water ae — it, and the large proportions hod 
sew; ischarged into it, increases its - 

svities greatly. The point of intake of the New 
River Compaay is aboye most of its pollutions, and 
the East London Company have diverted a large out- 
flow of sewage from the point where they draw their 
water. The Act for the preservation and inv 
ment of the Lea, passed last year, will, however, 
still more towards cleansing the river, and removi 
the doubts as to its purity, which have been rai 
from time to time, 

The water of the Kent Company taken from the 
—_ shows a much iy ae of i 
and despite its being or 
least equal to that taken from 
Taking the present conditions 
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NOTES FROM THE NORTH. 
Graseow, Wednesday. 
Iron Market.—The ig i 


2 


fh 
= 


FELEEE 
i 
Ha 


THE HOLLAND 


Eves 


will tks Ligh 


it 


I 


eee 


tic 
if 
Th 


| 


{ 


il 
2 | 


B 
a? 


i 
; 


3 
E 


4 
fe 
19 me 
inf 
i 
ite 


E 
4 


Hid 
tir 
re 
Fi 
‘| 
i 


i 





July.—On the whole the shipbuild- | howe 
ed, but there 
is li Dutch 


tolerably well em 


turned owt 124 vessels, and tonnage 110,100 tons; in the 
same time last year the vessels launched numbered 1/4, and 
the tonnage was 88,000 tons. We may therefore expect the 
total for the year to be unusually high. Eight of the vessels 
launched last mooth were steamers, one the Europe, 
2130 tons, and 170 horse power, and built by Ro! 
Napier and Sons; and another being the Hanover, 2388 tons, 
and 250 horse power, built by Messrs. Caird and Co. for the 
North German Lloyd's Bremen and New Orleans line of 
steamers. 

General Strike of Miners.—At a meeting of the miners of 
the Glasgow district held on Monday last it was resolved, 
after « long discussion, that the whole of the miners in the 
district should come out on strike for the advance of 6d. per 
day, which their fellow-workers in the middle and upper 
wards of Lanarkshire had obtained, and which would restore 
them to the position which they occupied previous to the 

reduction which took place in January last. 

Inapection of the Clyde Lighthouses.—On Friday last the 
authorities of Glasgow and Greenock and other Clyde ports 
made their annual inspection of the lighthouses on the Clyde. 
They were accompanied by a number of gentlemen of 
eminence from a distance, amongst whom were Mr. J. F. 
Bateman, C.E., F.K.S., the consulting engineer to the Clyde 
Trustees, and Mr. Watt, of Messrs. Boulton and Watt, 
Birmingham, and nephew of James Watt. Of course, the 
lighthouses were found as usual in the most apple-pie order. 
It was noticed that since the last annual inspection the 
Clyde Trustees, with their usual desire to do everything in 
their power for the improvement of the Clyde navigation, 
had conferred a great boon on the shipping interest of the 
port by the erection of three light towers between the 
mouth of the Cart and Bowling, to indicate to pilots and 
others the bend of the channel Raseen these points. The 
light towers are of cast-iron, on stone foundations. They 
are each upwards of 14ft. high, 3ft. 9 in. diameter at the 
bottom, 3 ft. at the top, surmounted by a six-sided lamp, 
and are so placed that the lights are 24 ft. above ordinary 
high-water springs. The towers are painted white and form 
conspicuous objects on the river banks. These lights are 
only of secc importance, compared with the lighthouses 
at the Cloch, Cumbrae, and Toward Point, but they will 
doubtless prove to be very useful in connexion with the safe 
navigation of the Clyde. 

The Proposed Graving Dock at Greenock.—Ata mecting of 
the Greenock Harbour Trust, held yesterday, a 
of shipowners, consisting of Messrs. John Kerr, J. H. Car- 
michael, A. Adam, J. M'G . and R. Shankland, appeared 
and presented a memorial Son the Greenock Shipowners’ 
Association, praying the Trust to dela ing further 
with the proposed greving dock ; or, if such cow not be 
agreed to, to adopt the smallest of the plans. Messrs. Car- 
michael, Adam, and Shankland ke for the deputation. 
Bailie Hunter said that he cansilaved the shipowners too 
late in coming up at this time of the day. He thought it 
would have been more manly had they come up when he 
fought against the graving dock almost single-handed, and 
when there was such a cry outside for a graving dock ; but 
they were too late now, when the engineer had been en- 
gaged, the ground bought, and the plans agreed upon. The 
ame considered the funds sufficient for the work, there 

ing for the last eleven months an increase of 30001., ex- 
eluding from the comparison the and ring dues 
now abolished, and he said that, ae the Trust 
was in many ways committed to go on with the k, he was 
sure he spoke the sentiments of every member of the Trust 
when be said that they would not go on with it unless the 
finances of the Trust permit of the outlay, and the Trust's 
obligations should not be interfered with. — 
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The works, the plans for which were furnished by Mr. 
Hawkshaw, in conjunction with the Dutch engineer, Mr. 
Dircks, are to be finished in 1876, and, sag my Bee Pace 

i pleted in far time. 


the work naturally divides itself into three sections: 1. The 
North Sea harbour works. 2. The canal pro 3. The 
dam and locks at the Pampus entrance. Each section 


bert | offers features of great interest, though there is one 


diffieulty common to all—namely, the extraordinarily 
soft bettom and shifty foundation that seem to pre- 
vail over all Holland. Ordinary bottom there is none, 
and the natives predicted that the treacherous sands of 
the North Sea would swallow up the harbour as soon as made. 
The North Sea works will not only form the entrance to the 
canal, but will be the only harbour of refuge between Helder 
and Rotterdam, along a coast terribly conspicuous for its 
fatalities. It is all composed of low sand dunes, and is swept 
by a violent surf, which mekes it impossible for any vessel 
once embayed to escape. The breakwater will embrace an 
area of 200 acres, cach glen running out 5000 ft., of which 
1500 ft. on the north side are complete. The minimum 
depth will be 26 ft., and the width at the entrance 853 ft. 
The works of this section are under the charge of Mr. Darn- 
ton Hutton, who has in use a very ingenious disengaging 
hook (his own invention), by which the blocks of concrete 
ean be lowered and deposi at any — Four or five 
divers are constantly at work, when weather allows, 
arranging the ballast on the surface of the blocks. 
direction of the harbour will be nearly due east and 
west, and the distance from Harwich the same as to 
Rotterdam—an important feature in the direct traffic 
between London and Amsterdam. About 1000 yards 
from the harbour a large basin, with locks, will form the 
commencement of the canal, which from this point is 
under the direction of Mr. 8.T. Freeman. By the specifi- 
eations of the Bill the canal will not be supplied with water 
from the North Sea, which, on the cont: , will be excluded 
with that jealous care exercised by the Hollanders for the 
ion of their coasts. From canal basin to Velsen, 
on the Wijker Meer, the excavation, } than that of the 
canal of Suez, is being rapidly with through sand 
dunes of t depth, overlaying treacherous clays of recent 
quulenal ean. depth will be 26 ft., the width at 
the surface 197 ft., and at the bottom 88 ft. As fast as the 
sand can be loaded it is taken by a locomotive to Velsen to 
form the banks that are to the canal during - | = 
sage through the Ij, and subsequently the drained land from 
the waters of the canal, when completed. Here ins @ 
new phase of the work. Not the sand, but the water to 
be banked out, and of this jon some five miles have 
already been made through the Wijker, Meer, so that vessels 
now pass through a ion of the canal, having a large ex- 
panse of water on side, and presenting a very strange ap- 
P The p la called Buiten Huizen has been cut 
through and the banks advanced into the open waters of the Ij. 
So far locomotives have done the work of transporting the 
sand, but now barges are employed, partly on account of the 
less expense of carriage, and partly because the engines have 
a tendency to knock about and destroy the recently-formed 
banks. Here and there, in the already completed passage, 
we meet the i machines, which, by an ingenious 
t* of Mr. Freeman, mix the mud with water by centri- 
action, and discharge it through a series of pipes over 
the bank, where it gradually and helps pro- 
cess of embankment. A very im t supplemen part 
of the work is the formation of h and dykes for 
the of keeping o the —_—— to the varicus 
towns a the Ij, — 5 as Reverwijh and Zaandam, and the 
equally important drainage system from the Haarlem 








[* We illustrated and described this apparatus on page 39 
of our sixth volume.—Ep. E. 





machines work without jon. 
. is to be 8500, and when we see the 
out like lava from below the bed 
oseatie ef aunt Cie iia, iles, 
and all do not bodily di omg The difficulty is 
i terpoise within to meet the great 


hout, any failure in this resulting 


ning. A repetition of this disaster was guarded against by 


the formation of an inner ring of piles, the intervening 
2 being filled with sand. Three locks will be built here, 
en 


trance of the middle one being 20 and of the side ones 
15 yards each. The lock floor will be of concrete placed on 
timber, while the walls will be on cross beams placed 
on piles. By the side of the lock will be the = 
ing ines to regulate the level of the canal, which, 
7S use of the Bill, is required to be never less 
half a yard below a A.P.— meaning the Amster- 
dam mean level of high and low water. Thus, in addi- 
tion to the other advan the canal will furnish the land- 
holders on its banks the neighbouring towns a fall of 
14 ft. for their drainage, a thing unheard of in these pro- 
vinces, where a dead level is the rule. It is not improbable 
that supplementary docks may be formed near Schelling- 
woude or Niewdamme. It may be of interest to mention 
that the Dutch engineers are contemplating even vaster 
works than what are now going on, viz., the draining of the 
Zuyder Zee itself, by running out dams from Kampen, on 
the Friesland coast, to the islands of Urke and Schockland, 
and thence to the mainland at Enkhuizen. At present these 
schemes are too mighty to undertake, with what they have 
in hand, but when they are undertaken it is evident that 
Holland will require a new = In the meantime the 
works of the North Sea Canal will give almost another pro- 
vince to the Dutch, who, of all ore ceed are to be 
admired for their invincible perseverance and steady industry. 
— Times. 





Tur Correr Traps.—The d d copper 
for export to India still continues, but advices of heavy 
arrivals and additional large charters have had a depressin 
effect on the market. Messrs. J. Pitcairn Campbell 
Co. report the business transacted during the fortnight to 
comprise, on the spot here, 305 tons bars at 68/. to 69/., and 
to arrive 40 tons bars at 69/. 10s.; on the spot at Swansea 
50 tons ingots at 73, 1185 tons ore at 136. 9d., and 1365 
tons regulus at 13s. 7)d. to 13s. 9d. To arrive at Swansea 
200 tons ore and 630 tons regulus at 13s. 9d. Total in fine 
copper about 1740 tons. 1100 tons Newfoundland ore sold 
at 13s. 8d., and at the Swansea ticketing 3121 tons ore. 
Average produce 12§ per cent., average price 13s. 2d. 


Hamuerine now vsti ir 1s Rep-wot.—In his lectures 
on “ Heat,” delivered recently at the London Institution, 
Mr. G. F. Rodwell alluded to a singular case of motion 
transformed into heat, namely, the rendering of iron red-hot 
by repeated strokes of the hammer. If Mr. Rodwell, who is 
so well versed in the history of science, will turn once more 
to the works of Robert Boyle, he will see that this “ father of 
chemistry” had notions of the transformation of mechanical 
movement into heat very nearly akin to, if not quite identical 
with, those professed at the present day. Boyie 
alludes to the rapid development of heat in an iron nail by 
repeated blows of the hammer after it has ceased to travel 
into the wood. It has been asked whether iron could be 
hammered cold until it became red-hot. Mr. Rodwell in- 
forms us that it can. Having requested a blacksmith to try 
the experiment, a piece of very tough iron was hammered 
with a moderately heavy hammer ; it became hot, but would 
not seoreh a piece of paper. It was then hammered by two 
men, one of whom used a sledge hammer, but with no better 
result. ange Sef en ange aggre i, be shop, said 
he had often lit his forge fire by this means before matches 
were plentiful. He took a nail such as is used for horse- 
shoes, and, after hammering for less than two minutes with 
a light hammer, part of the nail was brought to a bright red 
heat. The blows were light but uent, and the nail was 
partly turned at each blow.—Scientific Review. 
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BEVIS'S FEATHERING SCREW PROPELLER 
AS FITTED TO THE STEAM YACHT KATHLEEN, BY MESSRS. LAIRD, sndinikes, nemxenensis 















Soho, and was fitted with a new 
ing and boring of which were deemed no small achievemént 
in those primitive days of mechanical engineering. This 
first engine of Watt was, like that of peg cape ped 


plicable to pumping, but Watt quickly saw by what 
cations it could be rendered ateilable for rotati Men motion. 


ranean, during which, when the wind was favourable, the blades 
of the screw were feathered and sail made, and on the wind 
falling light the blades were set at a suitable pitch and steam 
pu ngi ports gear for feathering to work 
easily and without trouble, and states that he can feather the 
blades in two or three minutes from the time of stopping the 
engines. The Kathleen, which was built by Messrs. Laird, 
Brothers, for the Marquis of Downshire, flies the burgee of the 
Royal Yacht Squadron, and is of the followin 

Length between perpendiculars ... 

Width om ee ee toe 


_ Tr has long been thought that an efficient means of altering 
the pitch or feathering the blades of a screw in a fore and aft 
direction would be a great advantago for screw steamers, ren- 
dering them less dependent on their steam power by making 
them faster and more handy under sail ; as a screw of the ordi- 
nary kind, whether fixed or revolving, is a heavy drag against 
speed and handiness for sailing. and a lifting screw is somewhat 
complicated and cost!}y. 
the firm of Messrs. Laird Brothers, of Birk p 
the arrangement for effecting this object. It is free from many 
of the objections which have been made to feathering screws 
previously tried. The gear for feathering the blades is well 
protected, being worked in the screw-shaft tunnel by a sliding 
rod passed through the centre of the shaft, and the 
move the blades are enclosed within the boss of the screw pro- 
peller. This system will be admirably adapted for ships of war 
or sailing ships with auxiliary is as i 
to have a good result under sail alone as under steam ; and we 
fully expect that it will soon be applied to vessels of this class. 

The result of its applieation to the Kathleen has been most 
satisfactory, as it was found on the trial trip that the blades of 
the screw were readily varied in pitch or feathered in a fore and 
the advantage in speed 
as most marked. This has been fully 
borne out by the trials made om voyage to the Mediter 





Mr. R. R. Bevis, man 





ed with a pair of inverted cylinder surface condens- 
of 60 horse power, and has capacit 
tons of coal in her bunkers, and burns about five tons a day at 


; 


lesers. Laird are now fitting two pairs of 150 horse power 
engines, with screws on this system. 

Figs. 1 and 2 show the elevation and plan of this 
as applied to the yacht Kathleen. The 
blade feathered isto a fore and aft position 
dotted lines as it would be when set to a pi oe 
Fi one blade, the 
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me 
of the Suez Canal having 


led to compare it with the great neighbourin 

of Eayptian antiquity. In quantity of material 
moved, the Canal is far more vast than 
In ite moral and intellectual aspect it is im- 
measurab! — . The ancient work is a useless monu- 
ment of the le vanity of a tyrant; the modern work will 
bear witness to the practical science and utilitarian spirit 
of our better times. Barely the world improves as the do- 
minion of mind over matter ia extended. I shou d lengthen 
my observations too much if [ were to review the many new 
and important applications of machinery and mechanical 
effected since our last meeting here. The manu- 


ure of iron and steel, steam cultivation, mining opera- | 
tions, steam locomotion by land and water, economy of | 


labour and of time, economy of fuel, printing, 
— business of the sempstress, have al eo 
promoted by recent mechanical . The subject 

of coal follows, p ero a notice of "hs steam engine, and 
has a special interest for us, in a locality celebrated, since the 
earliest days of coal mining, for the production of that in- 
i England, with her innumerable steam 

engines and manufactories, is more dependent upon coal for 
the maintenance of her prosperity than any other nation, 
and the question of the duration of her coalfields now very 
y occupies the attention of a Royal Commission. The 
investigations of the Commission are not yet completed: but 
so far as they have gone, the results are reassuring. I concur 
in the accuracy of the announcement latel¥ made 
y two of my fellow-commussioners, that the total quantity of 
coal in this island will prove to be practically inex ustible ; 
but until the complicated details of quantities collected by 
the Commission have been put together, and expressed in 
totals, it is difficult to judge with certainty or accuracy on 
the subject. Although the duration of our coal may, geolo- 
gically speaking, be practically unlimited, we have still to 
consider the important question, how long will England be 
Sees ee oe te pod and as cheap as at present? 
e have unquestionably made greater inroads into our 
best and most accessible coal beds than other nations 
have done into theirs; and if foreign coals should grow 
better and cheaper, and ours dearer and worse, the balance 
may gh me us asa —e country long be- 
fore our is exhausted in quantity. It is clear that our 
stock of good coal is very large; but most of it lies at great 
depths, and one of the most important questions the Royal 
Commission has to investigate is the depth at which coal can 
be worked with commercial advantage. The chief obstacle 
to reaching extreme depth is the increase in temperature 
which is met as we deseend. I am justified by ascertained 
faets in saying that this rate of increase will, as a rule, 
prove to be not less than one degree Fahrenheit for every 
twenty yards in depth, and there is reason to expect that 
it will even more rapid at greater depths than have yet 
been attained. The constant temperature of the earth in 
this climate at a depth of 50 ft. is 50 degrees, and the rate 
of inerease as we descend is to be calculated from this 
starting point. A ng these figures, you will find that 
the temperature of the earth will be equal to blood heat at 
of about 980 yards, and, at a further 


= 


to touch with impunity. 
an opinion as to the maximum temperature in which human 
labour is practicable, in the damp atmosphere of a mine, 


and it is almost equally difficult to determine how much the 
temperature of the air, in the distant parts of an extremely 


deep mine, can be reduced below that of the strata with 
which it is brought in contact 


miners of the severest part 


8 supply of sufficiently cool 


¢Oal, and for superseding the use of horses, which suffer even 


the great | 


depth of 500 


a 
Sa eines substances will be too hot for the naked skin 
It is extremely difficult to form 


It is certain, however, that 
the limit of practicable depth will chiefly depend upon the 
mechanical means which can be provided for relieving the 
f their labour; for maintaining 
air at the working faces of the 
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was an affair of muscular force, and was in that form the 
most sanguinary, because combats were the most close. 
When other forces were called into play, inventive appli- 
ances became necessary, and these, as they have advanced, 
have more and more widened the distances separating com- 
batants, and have thus operated to prevent that ter 
sacrifice of life which would otherwise have resulted from 
the employment of more destructive weapons. It is, 
therefore, not to be sw that future wars will be ren- 
dered more murderous by the intervention of the engineer ; 


more the element of intelligence supersedes that of animal 
force in military struggles, the more will the agerer 
war be mitigated. Science naturally sides with civi 
tion, and tends to establish a sw over 
we find this tendency, as in the case of the late Abyssinian 
war, not only giving overwhelming superiority to the cause 
of civilisation, but deciding the issue with the least pos- 
sible waste of life. But whatever our sentiments may be 
in regard to war, it would be absurd to contend that we 
ought to withhold from invention when the object sought 
to be attained is the destruction of life and property. It is 
our provinee, as engineers, to make the forces of matter 
obedient to the will of man, and those who use the means 
we supply must be responsible for their legitimate applica- 
tion. It will be in the recollection of the mem of 
this institution who visited the Elswick works on the oc- 
casion of the last. meeting at Newcastle, that two or three 
small breech-loading rifled guns were shown to them as 
novelties deserving their attention. Those guns had then 
very recently received the recognition of the British Govern- 
ment, and may be as the smal! beginnings of a 
system of ordnance which has since attained a very exten- 
sive adoption in this and other countries. It was not until 
the principle of rifling was adopted for military firearms 
that these weapons presented much scope for the mechani- 
cian’s art, but the imtroducion of rifling, and the change 
in the form of the projectile, from a sphere to a pointed 
cylinder, brought ut a complication of new condi- 
tions which it has required years of research and ex- 
periment to meet and satisfy. Passing over the subject 
of rifled small arms, which of late has called forth a great 
amount of ingenuity and skill, I will speak of artillery, as 
being that division of gunnery with which I am personally 
connected. The most important of all the considerations 
affecting modern artillery is how to obtain the strongest 
possible tube with the least possible weight. Before | state 
my views as to the best mode of attaining this object, I 
must call attention to the conditions affecting the force to 
be resisted. When a charge of powder is fired in a gun, it 
is converted into gas at an exceedingly high temperature, 
and the pressure exerted is due, even in a greater , to 
the heat than to the quantity of gas produced. But the 


F 


heat evolved is not wholly realised in augmentation of 


pressure, a considerable part of it being absorbed by the 
material of the gun. The heating of a by firing is an 
effect familiar to every one, and it affords an indication 
both of the quantity of heat abstracted from useful effect, 
and also of the amazingly high temperature of the gas be- 
fore it escapes from the gun. Fifty rounds fired in quick 
succession from a field-piece will make it so hot that it can- 
not be touched. Since the flame is only in contact with the 
bore for about the 160th part of a second at each discharge, 
it follows that the aggregate duration of the flame contact 
by which the gun is thus heated, in fifty rounds, only 
amounts to one-third of a second. The thin film of 
matter deposited on the surface of the bore at 
charge contributes, in some measure, to this rise 
perature; but we may regard the acquisition of heat 
this source as fully neutralised by the i the 
in the intervals occupied by loading. Thus, 
be able to appreciate both the intensi the heat of 
gas and the extent of the waste by aheanptias. In 
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considerable tension. 
strained, while the exterior would be understrained, and the 


finished structure is in the condition ©’ 
and external tension, demonstrated b 
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fi 
the breakin t before the exterior portion aequired any 
pms The interior, therefore, ew be over- 


aggregate resistance would necessarily be less than if all parts 
were doing full duty. This reasoning is the foundation of the 
argument in favour of built-up guns, in which every layer of 
the material is stretched upon the layers beveath, and the 


though not sufficient to enable it to be used for heavy 
ordnance in the rifled form. Where forged material is used 
for the fabrication of guns, this condition of a 
and inward com ion is unattainable except by the appli- 

pression p “ 


cation of the material in successive layers, 


those below. Considerations of economy or convenience may 

supervene to reduce the number of la as in the Fraser 
- - ; but then tical foot 

will be most nearly reached in that gun which is composed of 


the greatest number of layers. To attempt tof large guns 
in clagle blocks ie « direct violation ‘of eneblichel theory. and 
attended such isa 


q : 
wrought-iron. I say this with no disparagement of 
Major Palliser’s system of adapting cast-iron smooth-bore 
guns for rifling, by introducing a tube of coiled wrought-iron, 
but this method has, hitherto, only been applied with suc- 
cess to guns which, though formerly classified as heavy 
ordnance, are dwarfed by mee with the ponderous 
guns of the present day. For we require the greatest 
strength we can attain, and cast iron cannot possibly be re- 
garded as so efficient for enveloping the internal tube as 
either bare ap h emg A anor In discussing which of these 
fond Krepp ani Whiteeth, leas gest same t 

Pp tw names in 
gunnery, though differing widely in their Yiews on other 
points, agree in this, that steel is the right material for the 
entire gun. I, on the other hand, have alwa: 
wrought iron in the form of welded coil for the chief mass 
of the gun, limiting the use of steel to the internal tube, 
which has abrasion to resist as bm as tensile — The 
expression of m. inions upon this point may bly not 
be considered impartial, but] I will novesthe state — 

upon which m erence of ht-iron thus 
Pee fg eS a 
oolwich guns, that whenever failure takes place, it almost 

i originates with that part which is made of steel. 
It is the steel tube which is always the first to crack. 
So also, when the vent-pieces or closi locks of the breech- 
i were made of steel their fracture was alarm 
ent, but since ht iron has been substituted 
occurrences are ge ~ Lusi therefore, at 
I long since arrived, and which I still maintain, is 
that, although steel es tensile strength than 


strain. 
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i course of construction, are to be si mere which wholly 
to match its bending power by any sample of iron I | overtaken in a very few ee ae ‘So a ho tds on oe 
could compare with it. The plate was then sent to Porte. | nerable, it is of very advantage as a defence. It | available in with iron defences as = means of 
eae I cenacier Gaede leuk ie ae but soe A amma Nye adh com yg the objection of port-holes, and it will have the 
two 8 me reak it in various 

os saelagen 8 pn oS failure. "With | of charges, on the other hand the effect a ee pata jo Angad sr 
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any other opinion than that the vibratory action attending | effect upon crew we cannot a shot, the next | fensive operations, and greatly reduce expense 
exeessive concussion is more dangerous to steel than iron, | best thing is to facilitate ite passage Wooden | fortifications. ot des tar we ee 
and were De ee oan ches ships are out of the question, because they are combustible, | illustration of the tendency of mechanical to favour 
bstance Wrought-iron for the surface | but we may have ships of iron without the armour. | defence. Thus the increasing size of guns them diffi- 
of the bore, I should entirely’ the use of steel for the | Whatever weight we as armour, we lose as arma- | cult to transport for offensive use abroad, but creates no im- 
man ordnance. I do not mean to contend | ment, and if we lessen the offensive power of a ship, by defensive application at home. Or, if we 
that ey eee ee aoe be made of steel, but | loading her Coe Fe San be very sure that the to the nautical side of the subject, we see that the eondi- 
I am_ con failures will’ be more frequen’ pes defensive peeee. The efficiency of | tions sought to be attained in war-ships for aggressive action 
and, I may add, mote disastrous, with steel than lern ordnance eapinat armour plate is dependent, not | involve enormous cost, and that the great size of these vessels 
iron, When the conditions of trial are the same. osckigol a oy the gun, but also upon the material] makes them favourable targets for the fire of opposing 
want of unifi in the quality of steel continues to be form i inary cast iron ab- | artillery. On the other hand, the vessels required for 
another serious t its use; and, th addition t #ly useless for rotpad oy myer armour | coast and harbour defence are of cheap construction, and 
all these con tlie element of cost is greafly in ep gegenon jor Palliser applied the process of chil-| their small size and facility of movement give them the 
favous Bf las wrangiet-Saeh poll constractiui vie SO to the manufacture of cast-iron projectiles, there was | advantage of being difficult to hit. The Moncrieff carriage 
of manufacture in steel. I will now offers few ‘upon | every reason to believe that hardened steel was the only | is applicable almost exclusive to defensive purposes; and 
the interesting question of the probable future of gud. | material that could be used for this purpose with effect. | the same may be said of which, by many ingenious 
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future ships, and also the policy of continuing or a i obstacles to naval attacks u seaports. The 

the struggle of armour plates against guns. rom my pre- | to one of steel. eT ee ee therefore, of ical invention, as applied to war, is to 
vious remarks on the inetease of pressure with which we have | break, is more easily crushed; and brings me to notice | discourage aggression, and thus to maintain peace. We 
had to contend as we have increased the size of our guns, it | a curious evidence of difference in the amount of the pene- | may, consequently, hope that it will hasten the arrival of a 
might be inferred that we were now neatly reaching # limit, | trative power lost by crushing and by breaking. A crushed civilised nations will abandon the arbitrament 
beyond which the strength and endurance of our material ile is always much heated by the blow, but the frag- | of arms, and settle their differences 7 and peace- 
would nét enable us to pass. Iam not prepared to say how | ments of a chilled projectile remain cool. Hence, we see that | able methods. But, while I defend mechanical branch 
far we could have sdvanced under the reeently existing con- | crushing detracts more from the power of a projectile than i 


of military science from all imputation of —— the cause 
of war, I do not forget that it is to the civil branch of 
mechanical engineering that the honour of promoting the 
friendship of nations especially belongs. It is by the 
facilities it gives to intercourse and ge, and by the 
reciprocal benefits which flow therefrom, that it teaches men 
how much they have to gain by and lose by war. 

Mr. Ramsbottom, of Crewe, advanced to the table, 
and thought they would be doing an injustice to themselves 
if they did not award a hearty vote of ks to their worthy 
President for the very valuable and interesting address they 
had just been privileged to hear. He had pleasure, 
fone, in requesting ‘bom to eckaouiaige their obligation by 


ditions; but certainly every increase of size would have been 
attended with inerease of difficulty. A new light, however, 
has just dawned upon the subject, which entirely alters the 
prospect. It has become apparent that the power which 
we have been using can be so modified as to produse the 
required effect, with greatly less strain upon the gun. It 
may appear paradoxical that there should be e limit to the 
theoretical advan’ of increasing the initial pressure of 
the gas evolved in gun, but the apparent anomaly will 
disappear on examination. The action of expamding ~ 
ina is analogous to that of er steam in 

cylinder of a steam engine, and we all know the advantage, 


, because the heat developed in a projectile by 

a plate, isa criterion of the amount of force expended w 
the projectile instead of the plate. We accordingly find 
a Palliser shot breakitig by impact will nevertaeless pierce 
easily than & ‘steel shot which remains whole, but 
to crushing. As to the proper form of head to be 
he projectile for piercing armour, you will re- 
few this question was hotly eon- 
rs of round heads and flat 
in the case of human con- 
sphere of mechanical engineer- 
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in the f having a high to begin with, Major Palliser brough ae Ths chilled ps joekile, he warmest 

in the ease of steam, aving & pressure ‘ ught is chi j t 

provided a steam jacket be used to maintain the material of | he advoeated @ pointed head, and with the noe” meataslel Sir William was happy to hear that his re- 
the cylinder at ¢ temperature equal to that of the entering | he was found to be right. _Major Palliser has competitors | marks had met with such general approval, and trusted that 
steam. But in a gun we can have no provision on'the Continent, whose claims I cannot pretend to weigh, | the remainder of the mme for the entertainment of 


to the steam jacket, and it would appear that it is owing 
to the necessary absence of such a provision that there 
is a limit to the increase of initial ye , beyond which 
no gain of propelling force is realised. Perhaps I shall 
not be fully understood without explaining this curious 
and important subject in a more definite manner, and I will 
therefore endeavour to do so. The force exerted in a gun 
bears a certain relation to the heat evolved by the gasification 
of the charge. The greater the heat the r the force, 
for heat ig nothing more than euatpenlich deed I have 
already alluded to the loss of heat by transmission to the 
gun, and it is evident that this transmission must be greatest 
in amount when the heat. of the gasis highést.. By using 4 
slower-burning powder, less heat and pressuré are evolved 
at first, and the waste of heat in the stage of initial 
pressure being less, more heat remains for expansive action. 
Hence the slower-burning powder is weaker at first, but 
stronger afterwards, although the total quantity 
of gas be.only the same, and the pressure not so great 
at any point, yet the aggregate pressure thfoughout the 
bore may that of more energetic and more dan- 
gerous powder. This would not be so if the gun, like the 
steam-jacketed cylinder, could be maintained at the maxi- 
mumtemperature of the elastie medium within. But in 
the case of the gun that temperature would be far above 
the melting point.of its own material. It is oly lately that 
attention been strongly directed, to the powder question 
in Eugiand. In Russia and Prossia, where great efforts 
have been made to obtain endurance with large rifled guns, 
powder similar in granulated form to that used in : 
land has: long been wholly discarded and su 

by powder stamped into prismatic which burn 
more slowly; but although we have in using 4@ 
powder for our new ordnance, so violent as to be justly 
designated “brutal” by the French, yet we have this 
satisfaction, that the ordeal which our guns have sus- 
tained with ont severer powder, affords an assurance of 
strength which we could not have-had if they had only 
withstood the mild deseription of powder with which alone 
continental gums have been successfully tried. Attention 
is now fully awakened to the subject, and a scientific mili- 
tary committee is gonducting experiments upon the force 
of different deseriptions of powder. In these experiments : 
the pressures exerted in every part of the an are-determined, | with almost perfect security to the men, and is itself ex- 
by the use of an instrument of exquisite A ats voting posed in the smallest possible degree, and only for a few 
friend and partner, Captain Noble. This instrument, w i seconds while being fired. No embrasures “n * required, 
is a happy combination of mechanical and electrical action, | the gun is not restricted in lateral range. is is the 
indicates the velocity attained by the srojectile at any | characteristic advantage of the barbette system of mounting 
number of points in the gun, and from t velocities the s, which has, however, the fatal objection of exposing 
pressures are deduced by calculation. Thus @ diagram of|both guns and gunners. Embrasures are always & 
pressure can mow be exhibited for gas in # gun, a8 wellj source of trouble in fortifications. They not only 
as for steam im a cylinder, and I think you will agree admit but guide projectiles into the fort at the 


but in this country, at all eventa, he is entitled to the 
honour of improving both the material and the form of the 
projéctile, thereby greatly increasing the penetrative power 
of our artillery, and, at the same time, effecting an 
enorhious economy in the manufacture of projectiles. 
The most legitimate use of instruments of war is for the 
putpose of home defence, and I, therefore, proceed with 
satisfaction to notice a class of inexpensive vessels requir- 
i rtillery 


visitors in the town w be carried to a successful and 
agreeable conclusion. 





Tue annual meeting of the members of this association was 
held in Glasgow last week, Mr. Hislop, manager of the Paisley 
Gasworks, president of the association, in the chair. After the 
routine busi of the meeting was disposed of, the 
read an excellent paper on the advance recently in the 
science and art of coal gas manufacture. The subject of the 
paper was fully illustrated by drawings, models, and working 
specimens. Amongst recent improvements those were specially, 
noticed which had reference 10 the purification, distribution 
and measurement of coal gas. We have Mr. Hislop's address 
in type, and shall publish it next week. Other papers were read 
on the occasion on topics cognate to gas making, and the com- 
pany, after the close of their proceedings, dined together in the 
afternoon at Carrick’s Hotel, George-square. 


ing ho armour, and adapted to render the heaviest a 
available for the protection of our shores and harbours. 
Until very recently, there seems to have been an impres- 
sion that large guns required large vessels to carry them ; 
but the fallacy of thie tase has been practically shown by 
the proving of the Elswick works, which is a mere 
carriage. This little vessel, which is only sixty 
tons is continually used, without difficulty, for the 
trial of twelve ton guns at sea, even when the swell is con- 
siderable. This proving barge was the origin of Mr. 
Rendell's idea of the now well-known gunboat Staunch. 
The Elswick has no steam power, and thus represents 
the minimum size; but the Staunch is provided with 
steam power, both for ision by means of twin screws, 
and for working her twelve-ton gun. She is, therefore, 
somewhat larger than the Elswick barge, and yet so small 
as to be very inexpensive, and at the same time a very 
difficult mark to hit. .To wurden such a vessel with armour 
would at once increase her size and her cost, thus render- | sides 
ing het more easy to hit, and more expensive to lose. A 
simple screen might, be advantageously applied as 
ay ‘tion against el; but thick armour, if used at 
all, should be reserved for ocean ships. I have so recently 
published my views on the subject of this veasel that I need 
not now repeat them further, merely observing that guns 
of the largest size now made, or ever fikely to be made, may 
be mounted in vessels similar to the Staunch, without in- 
creasing their t ge in more than a proportionate degree. 
Another recent invention, highly favourable to defence, is 
the celebrated gun-carriage of Captain Monerieff. By the 
ingenious arrangement of this carriage, the recoil of the gun 
operates in a downward direction, and in descending it lifts 
rn counterweight, which, when liberated, after loading, raises 
the ‘gun again to the height necessary for firing over the 
edge of a parapet. By this mechanism, the gun handled 











Coxpsnstne Macyetism.—M. Jamin has communieated to 
the French Aeademy of Sciences a curious paper on a method 
of condensing magnetism similar to the condensation of 
electricity. describes an apparatus made for him 
M. Limet which consists of a horseshoe magnet 





more 

thus caused. the magnet to carry 680 ki 

was done by epplying five armatures; but as soon as they 
were detached the magnet returned to its primitive strength, 


Berecn Loapers ¢. Muzzix Loapers—On 
July 3ist., a very in ing competition took piace in 
presence of Major Sir C. 8. unter, Baronet, between 
Corporal Bambridge and fourteen pi men of the Berk- 
shire Volunteers, using long Enfield rifles, and three men 
using the Soper direct-action breech loader. The 
similar to those used for file firing, but only half the usual size. 
Distance, 200 y ards; time, 3 minutes; each y to fire as 
rapidly as they please. The scores were as 
i first 
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with me in ing this result as no small triumph of| very points where guns are placed. In iron defences, | 140 pointe; Private Warrick, 138 ere Sergeant Gostage, 
mechanical geience. The mitigation of initial pressure, he opening for the gun is even more objectionable. | 110 points; total, 888 points. Ma in favour of breech 
which is now known to be compatible with the maintenance | Not only does it weaken the whole structure, but it serves | loader, 116 pointe. It will thus be seen that two men with 

. to honk up cast-iron shot, striking on the-edge, and thus | the scored six more than the fifteen men 


of efficiency, ge @ new future for guns, and removes all 
the pi 


doubt as to racticability of increasing their size and|to occasion terrible destruction inside. I may state as a fired 18 shots 
power to an extent which it would be vain to follow | fact, communicated to me by a Brazilian officer, on whose | the first minute, 21 the second, and 17 the third, making a 
on the side of the defence by increase in the thickness | testimony I rely implheitly, that in the late Paraguayan | total of 56 shots in the 3 minutes; and ene Soper 
of armour. No present armour-clad vessel is proof | war, in which he was en , he saw whole gun crews | having scored five bull’s-eyes before a single was got off 


against present guns, and there is not the slightest | swept away in the Brazilian ircn-clads by eommon cast- 
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| raptein, trier’ cit as | being raised per day; it is, however, 
|e Rest Lenses Seinen" : 3 | this quantity will shortly be increased, 
| weaoceise Serine nat lorew Pies — of additional plant, to 3000 tons 
PP... meee 

weighing 24 cwt., and containing 

At the surface fourteen screens—each 28 ft. lon 

6 ft. wide—are at work, and the number is to be 

creased to twenty-two. 

aye: &c., the visitors 
office, where the plans 
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tended some little distance beneath the sea. 
an adjournment was 
ading Room, where a luncheon had 
a most liberal style. 

The third excursion available 
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THE INSTITUTION OF 








MECHANICAL 
ENGINEERS. 

THE annual meeting of the Institution of Mecha- 
nical Engineers, held this week at Newcastle, promises 
m every way to be a more than ordinarily successful 
one. "The papers read at the morning meetings on 
Tuesday an ednesday last, all treat of matters of 
very considerable importance, and exery facility has 
been afforded by the proprietors of the various great 
industrial establishments in the neighbourhood for a 
series of interesting excursions, of which the members 
have fully availed themselves, The proceedings were 
commenced at a very fully attended meeting held on 
Tuesday morning, when, after a few brief remarks 
from the President, Sir William G. Armstrong—in the 
course of which he stated that it was eleven years 
since the Institution of Mechanical Engineers had 
met at Newcastle, and that during that time the 
number of members had more than doubled—a paper 
om ca by the President, on ‘an hydraulic swing. 
ridge erected to carry the North-Eastern Railway 
over the river Ouse, near Goole, was read. This 
paper, as well as abstracts of the two which followed 
it—namely, one by Mr. William Cochrane, of Els- 
wick, ou the “ Mechanical Ventilation of Mines,” 
and the other by Mr. John Daglish, of Seaham, 
on the “ Mechanical Firing of Steam Boilers” —we 
publish in other pages of the present number. The 
afternoon of Tuesday was devoted to three ex- 
cursions, each of which was well attended. One 
of those excursions was by special’ train to the 
Seaton Delaval colliery, where the members were re- 
ceived by Mr. George Baker Forster, and, after par- 
taking of a luncheon which had been provided, were 
conducted to the Forster pit. The winding engine at 
the pit has a pair of cylinders 36 in. in diameter, with 
8 ft. stroke, and in regular work it raises 1400 tons 
per day, the greatest out-put, we believe, from any 
single shaft in the kingdom. The engine is, how- 
ever, able to do even more work than this, being 
capable of lifting 1600 tons in twelve hours, 

sides raising and lowering the workmen. The 

depth of the pit is 219 yards, and the time oc- 

Cupied in running up and down and changing 
8. 


consisted in a tri 
Sutherland, a handsome new 
Messrs. A. Leslie and Co., of 
tended for carrying enger traffic 
is fitted with e 
constructed by 
These engi 
manship, 

Tuesday last they were worked 
power, the speed of the vessel bein 

ton: of the vessel is 908 builde 
and she contains accommodation 
60 second class, and 450 third class 


14} knots. 











taste. 
steamer, by-the-by—was a most 
the comfort of the visitors was 
with by the wetness of the weather. 
Sutherland, we should mention, 
which has been built by Messrs. 
and North-Western Railway Compan 


William G. Armstrong, delivered t 
which we publish ix extenso on another 
its close there was exhibited to the mem 
Captain Noble’s ingenious instrument for 
the velocity of projectiles, of which we also 
account in the present number. At the W 
morning meeting three more papers were read, one b 
Mr. Percy B. Westmacott, of Elswick, on the “ Hy- 
draulie machinery for warehousing grain at the Liver- 
| Docks ;” another “On a revolvin furnace for 
hemical Works,” by Mr. R. Calvert japham, and 
Mr. Henry Allhusen, of Newcastle; and the third 
“On towing boats on canals and rivers by a fixed 
wire rope and clip drum,” by Mr. Max Eyth, of Leeds. 
Wednesday afternoon and Yesterday were devoted to 
excursions as announced in the programme, which we 
published a fortnight ago; but of these excursions, as 
well as those which are to take place to-day, we must 











four tubs is 50 seconds. At the same pit, also, is : 
® pumping engine raising 300 gallons of water per defer any notice until next week. 
minute in one lift of 750ft. he engine has a 


INDIAN RAILWAYS EXTENSION. 

It is exactly twenty years since the railway system 
of India was inaugurated, by the signing of 
ticles of agreement between the Honourable East 
India sag Ae the Great Indian Peninsula, 
East Indian Railways. The 
ceded this consummation had 
extending over nearly 


48 in. cylinder with 4 ft. stroke, and works a pair of 
orce pumps with rams 10 ia. in diameter, and the 
same stroke as the steam piston. The New Delaval 
or Forster pit has been in Operation seven years, and 
Mr. Forster, the head viewer, 
the work has been most success- 
- At the Old Delaval workings is an 
engine-plane, up which coals are drawn a distance of 





expected that 
by the gt 

our 
are brought to bank at each draw, these tubs, 
48 ewt. of coal. 
g by 
n- 
After examining the winding 
proceeded to the colliery 
of the workings were shown to 
them, and it was stated that the workings now ex- 


made to the Ryhope Colliery 
mn served in 


to the members on 
on Tuesday was of a totally different class to the two 
above mentioned, but it proved equally attractive. It 
to sea on board the Duchess of 
paddle steamer built by 
Hebburn, for the Lon- 
don and North-Western Railway Company, and in- 
Settee Holy- 

head and Dublin. ¢ Duchess of Sutherland is 
251 ft. long, by 30 ft. beam by 16} ft. deep; and she granting the bare privilege of making the railways, 
ines of 300 nominal horse power, i 

essrs. Robert Stephenson and Co. 
nes. which are admirable specimens of work. 
ave 63 in. cylinders with 6 ft. stroke. and on 
up to 1200 horse 
The 
er’s measurement, 
for 50 first class, 
passengers. The 
fittings throughout are very complete, and in excellent 
The trip—which “was the trial trip of the 
successful one, but 
somewhat interfered 
The Duchess of 
is the second vessel 
Leslie for the London 


At the Tuesday evening meeting, the President, Sir 
e admirable address 
, and at 
rs present 
measuring 
ive an 
y 





















































































of three engineers, to oreaignte 
whole prc itapi to Of this 
mittee two members were resident in India ; the third, 
Simms, was sent from England in 1845. The 
result of his investigations, as set out in the recom- 
easton male yp Sage to the . t, are 
worth reca at resent junctyu though 
being hesed pen an _ ‘ oad sanguine 
y oy ay of the en rg nes of rs prospective 
they wo ve vastly impeded progress of 
railways had they : acted upon. : 


ba) 





pated, the railways should be 
‘or a term of years, enough 
holders for the 0 outlay, which 
stipulated interest, and that the 

revert, unconditionally, to the Govern 
other hand, the Administration, in consideration of 


almost absolute over the railwa 
should ultimately forfeit all right 
case of a failure to comply with certain sti 
clauses. Conditions so arbit as these were, of 
course, beyond serious consideration, as were also the 

ropositions of the railway projectors themselves ; 
bat between those two extremes the final arrange- 
ments were made ; the East India Company guarantee- 
ing five per cent. on such an amount of capital as 
they saw fit to receive on account of the railway com- 
panies, and undertaking to purchase the lines from the 
shareholders at the first cost, if they were found to 
be unprofitable spocmebens, 

Based upon original agreement of 1849, the 
numerous subsequent railway undertakings hawe been 
carried out, the general terms of the ment 
being, that - Indian meget inane while granting to 
companies t rivilege of construction r gua- 
rantee, yet hold over them an absolute control and 
supervision, The dividend paid by the Government 


constructors, who 
to their work in 





upon authorised works extends, by the agreement, 
over a périod of ninety-nine years, unless the company 
see fit to dispose of the line and plant for the sum ex- 
pended upon it. 

To insure the ins 
being carried into 
res 
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great work of Indian railway communication, instead 
of advancing actively and well, was clogged by all the 
impediments which the distance of finite authority, and 
the opposing forces of constructor and official 


impose. 
This undesirable result was made the subject of 


rye mane ion by a Select Committee, who sat in 1558. 
After consideration of all the mass of evidence 
before them, the Committee arrived at the 
asion that, apparently, the hindrances which had 
oceurred in the of the works arose from 
causes which could be removed, if the executing and 
the inspecting forces could be maintained in good 
mutual intelligence, and they urgently recommended 
a careful selection of officers on the part of the State 
who could perform their duties, with a due regard to 
the public interest and the contractors’ feelings—a 
duty of no small difficulty, and requiring much good 
jtAgment. 

It was thus that the railway system of India was 
commenced, with serious drawbacks; for the most 
far-seeing of engineers and promoters were deceived 
in their estimates of the revenues to be derived from 
the lines when finished, the works were unsuited in 
many districts to the requirements, and the executive 
details were ill arranged for the rapid prosecution of the 
work. The Government guarantees, however, which 
secured a safe investment for the railway shareholders, 
brought a plentiful flow of capital to the works, and the 
administration liberally encouraged such extensions 
as they considered of primary necessity. These two 
all-important forces partially compensated for the 
host of small conflicting powers and the develop- 
ment of the Indian railway system advanced 
against all obstacles. From 1849, when the first 
length of experimental line was commenced, to 
the present time, 4000 miles of railway have been 
completed, and are open, 1000 miles are in the course 
of execution, and 900 miles are about to be com- 
menaced ; so that, in spite of the imperfect administra- 
tion which has hitherto regulated the execution, a 
considerable progress has been made towards the de- 
velopment of the system. To effect this result 78 
vailflane sterling have been expended ; for the first five 
years, inclusive of 1854, the aggregate outlay was 
34 millions, and since that time it has increased to 
about 5 millions yearly. The average namber of 
miles (excepting the first five following the com- 
meneement of works) opened annually was 120, and 
since then about 400 nies a year. And the average 
cost per mile of guaranteed railway is 17,0007. 

The system originally adopted by the Government, 
and continued until the present time, may fairly be 
regarded as experimental ; and now that the necessity 
is acknowledged on all sides of a rapid and enormous 
extension of railways throughout the Indian Empire, 
the administration naturally pauses to consider the 
future prospect of railway construction by the light of 
the past extensive experience, and to endeavour so to 
proceed as to avoid the evils which have hitherto beset 
advance, and to glean all tle advantages that are to 
be gathered from the practice of the past. 

To-day the Government finds itself placed in an 
undesirable situation with regard to the railway com- 
panies. None of the lines projected and carried out 
fulfil the ardent expectations not only of their pro- 
moters, but also the hopes of the State advisers, who, 
as we have seen, pate. sot that the revenue derived 
would be amply sufficient to repay the shareholders in 
a short term of years, and give the railways un- 
encumbered to the State. But none of their golden 
prospects are realised; the very conditions of traffic 
anticipated at the beginning have been reversed, and 
the earnings of the best paving line have scarcely 
risen yet to yield a dividend of 5 per cent. on the 
average outlay of 17,000/. per mile, while some are 
almost hopeless, and the average of available dividends 
is about 3 per cent. Yet the State is wedded to these 
lines, whether in prosperity or adversity, for richer or 
poorer, with this drawback, however, that while it 
would derive no profit from a well paying line, it has 
to make good the losses of an unsuccessful one. This 
arrangement cannot be regarded as a correct one, and 
the relation of the railways to the Government is such 
that the idea of future extension must be abandoned, 
or else prosecuted upon an entirely new basis. It is 
estimated by the Indian executive that a total length 
of 15,000 miles would secure to the country am 
efficient network of communication. Of this, as we 
have seen, nearly 6000 miles are made or in progress, 
leaving a length of 9000 miles of line urgently re- 
quired. It must be remembered, of course, that this 
estimate is only a comparative one, based upon the 
present requirements of India, and that probably 





bled. 
is, therefore, 


could | miles of railway in such a way as to make 


able instead of burdensome to the State 

effect have the recent le despatches 

of li been prepared. To them the Secretary 
State for India replies in a letter, the ultimate para- 
graph of —, deals with a ey oe — 
epigrammatically. “ Regarded as a whole, I may 
ave points that the arrangements proposed by 
you in the despatches under acknowled. t appear 
to me well adapted for providing in India, gradually, 
regularly, and with all advisable rapidity, a fairly com- 
plete system of railway communication. The success 
of the arrangements must, however, in a great measure 
depend on the character of the machinery created for 
the purpose of giving them effect, and I shall be glad 
to be informed somewhat in detail as to how you pro- 
pose to proceed in that important particular.” 

Economy in construction is the vital reform to be 
effected in conducting any future large railway under- 
takings in India. It is hardly fair to compare the 
pioneer lines of the United States with the railroads 
requisite in the East, for in the one country the ma- 
terials for construction are profusely scattered, and cost 
little ; in the other two-fifths of the outlay is incurred 
in England, and climatic characteristics preclude the use 
of much material which would lessen the cost of con- 
struction. Yet something akin to the early type of 
American railways should, in India, be the forerunners 
of more permanent roads, until created traffic is 
justified in commanding a more perfect means of tran- 
sit. For the present, surface lines, with steep gradients 
and light permanent way, railways adapted to work 
with the Fairlie, or some analogous, system would pre- 
sent a strong contrast to the costly undertakings now in 
existence. Sir,John Lawrence, in his elaborate Minute 
on Railway Extension in India, dated the 9th of last 
January, hints at such a reform, in setting the possible 
cost of many of the future lines at 8000/. per mile. 
Excessive outlay in construction is fatal to the com- 
mercial success of a railway, unless an ample traffic 
can be ensured, and this mistake has been com- 
mitted hitherto in the formation of the Indian rail- 
ways, it must be admitted not unfrequently with 
a poor result to show for a large outlay. And this 
points also to another evil—the shortcomings of the 
executive bodies which are pointed at with harsh ac- 
cusation by some as being the chief cause of that ex- 
cessive expenditure, which has produced commercial 
failure a a burdened State. On the other hand, 
the maligned ones accuse the Government officers of 
being obstacles in the way of progress, of thwarting 
them, of creating vexatious hindrances, and swelling 
estimates by useless delays. Amidst the crossfire of 
conflicting opinion one thing is clear, that all have 
been at fault; the Administration in entertaining too 
sanguine hopes at the outset, and so justifying too 
lavish expenditure; and the companies in stretching 
their powers to the utmost ; while the unfortunate want 
of balance between the servants of the former and those 
of the latter bodies has contributed not a little to the 
existing unsatisfactory result. 

But in considering the advisability of making all 
future railway extensions in India a purely State busi- 
ness, great complications arise. The suggested 
annual vote for the construction of 300 miles of rail- 
way year by year till the system is complete, could 
only be effected at the expense of other public works. 

‘o organise a new and efficient staff, would be to 
reconstruct the whole of the vast machinery by which 
the railway work in India has been executed during 
the past twenty years, and probably such an attempt 
would result in errors at least as grave as have hitherto 
been committed by the private companies. 

On the other hand, to raise capital partly by 
guaranteed loan, partly by annual votes from the 
revenue ; to work with those able engineers possessing 
long and full experience ; to smooth away all the differ- 
ences which have made the service distasteful, and to 
remodel the type of railways adopted for extension, 
is the way of approaching a solution of the diffi- 
culty. ‘The question, indeed, is involved in difficulties 
which have been increasing since the first sod of the 
East India Railway was turned, and these can be 
cleared away only by unanimity of action between the 
Government, the private companies and contractors, 
and the army of covenanted and uncovenanted servants 
of the Crown. 








Tus Pactrrc Rattwar.—The Pacific Railway, following 

the example of all other American railroads, r had an 

accident, a train running off the track 460 miles west of 
loiial $ 


Omaha, where heavy rains had 


two persons 
being killed and three injured. _ 





PILE-DRIVING BY GUNPOWDER. 


Mr. Shaw’s system is likely to be ith equal 
interest on this side of the Atlantic. Mr. Shaw’s 
“ peneoweee ile-driver,” as it has been named, con- 
sists mere aa ordi ile-driving engine havi 
a ram provided with two plungers projecting, ike cos 
from its upper, and the other from its lower end, and 
moreover, with an t for retaining 
the ram at any desired height. On the top of the 
ile to be driven is placed a casting, or cylinder, 
followed on the under side to fit the head of > i ile, 
and having bored from its upper side a hole, into which 
the lower plunger of the ram fits. In this hole is 
"per a small charge of gunpowder, and the ram, 
ving been raised a few feet, is let fall, when the 
lower plunger, entering the hole in the cap piece, 
compresses and heats the air, which iguites the powder, 
thus causing the ram to be thrown up again ready for 
another blow, and the cap piece with the pile to be 
forced downwards. The plunger at the top of the rarh 
is for the purpose of entering into an air cylinder at 
the top of the frame, and thus forming an air buffer in 
the event of the ram being thrown up too high, This 
upper air cylinder is also useful when there is but 
little space available for striking a blow, as, in such 
cases, by hauling up the ram until the upper plunger 
is forced into the air cylinder, the downward stroke of 
the ram is accelerated. 

So far the action of the apparatus is simple enough, 
and will be readily understood ; but the results ob- 
tained with it are difficult to account for satisfactorily. 
Inasmuch as in regular working the ram is thrown up 
again to its starting point, it is evident that any wuek 
given out by it during its downward stroke must be 
reabsorbed by it during its upward stroke, and, there- 
fore, that none of the work generated -by the fail of 
the ram can be cousidered to be available for driving 
the pile. This driving action must therefore be per- 
formed by the power generated by the explosion of 
the powder, and it is the amount of effective work 
thus done by the powder which appears to us to be 
the most remarkable point in the whole affair, Thus, 
in the case of a model apparatus lately exhibited by 
Mr. Shaw at a meeting of the Franklin Institute, the 
ram, with its plungers, weighed 731b., and had a fall 
of 20ft. When no powder was used a pile, placed 
under this ram, was driven }in. at each blow; but 
when a charge of 14 grains of white gunpowder (com- 
posed of chlorate of potash, ferrocyanide of potassium, 
and sugar) was employed, the distance which the pile 
was driven at each stroke was augmented to 2 in., or 
eight times its former amount. Now, if in this case 
we were to consider the power expended upon the pile 
to be in proportion to the distance which the latter is 
driven, we shall have the explosion of 14 grains of 
powder generating 73 x 20x 8=11,680 foot-pounds of 
work, or, as 14 grains are equal to sh, Ib., there would 
be 11,680 x 500=5,840,000 foot-pounds of work de- 
veloped by the explosion of 1 1b. of powder! Inas- 
much, however, as a pound of ordinary péwder, burnt 
in @ gun, only developes, on an average, about 
ae Va wars of work, we cannot think—even 
allowing for the white gunpowder being more power- 
ful than the — Kind— dist the oh yt wa 
by the explosion of the powder in Mr. Shaw’s pile- 
driver is anything like that above mentioned ; and we 
are, therefore, led to believe that the efficiency of the 
apparatus lies more in the peculiar character of the 
thrust transferred to the pile than to any vast amount 
of power generated. In other words, it appears to 
us that in the gunpowder pile-driver a greater propor- 
tion of the driving power is turned to useful account 
than when the ordinary falling monkey is used, and this 
view of the case is borne out by the fact that with 
Mr. Shaw’s apparatus'no injury is done to the head of 
the pile itself. In ‘the case we have just been con- 
sidering, the ram was a light one and its fall great, 
aad these circumstances may at first sight appear to 
have contributed to the great comparative success of 
the apparatus when used with pores but a reference 
to the report of Mr. Shaw’s pile-driver, recently matle 
by Chiel- eer W. W. W. Wood, U.S.N., and 
published by us on page 79 of the present number, 
will show that, even with a heavy ram and short 
stroke, the advantages gained by the use of the gun- 
powder were equally great. 

That Mr. Shaw's apparatus forms a very efficient 
pile-driving cagine, Cyptain Wood’s report and other 
information w: we have received from reliable 
private sources, leave us no reason to doubt ; whether, 
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however, it is an economical one we have as yet not 
sufficient data to enable us to determine. In i 
Wood’s report, the quantity of powder used is un- 
fortunately not given, neither does the report afford 
any information concerning the number of men re- 
uired to work the machine when in regular‘action. 
t must be remembered that in a well-arranged steam 
pile-driver the “— not only serves for working the 
ram, but also for lifting the piles into place, traversing 
the machine as required, and doiag other work which, 
if it is to be done economically, rust be performed by 
steam power in the case of Mr. Shaw’s pile-driver also ; 
and the question then arises whether if an engine an 
boiler have to be provided it is not better to employ 
them for doing all the work that is to be done. As 
regards the courparative cost of developing power by 
the combustion of coal under a steam boiler, and by 
the explosion of gunpowder, there can be little diffe- 
rence of opinion, a8 Ao wong of coal burnt under the 
boiler of a steam pile-driver will on an.average, allow- 
ing for all losses, produce about the same number of 
foot-pounds of effective work as a pound of ordi 
gunpowder burnt in the chamber of a piece of ordnance, 
while the cost of the coal will in most cases only be 
about one-fiftieth of that of the powder. Even sup- 
posing the powder to have the vastly inereased 
efficiency estimated from the experiments at the 
Franklin Institute above mentioned, the cost of gene- 
rating a certain number of foot-pounds of work would 
still be in fayour of the coal, and it remains to be 
proved whether in actual working Mr. Shaw’s appa- 
ratus gives, from its handiness a rapidity of action, 
results which compensate for this increased cost of 
generating the power. 

Whether Mr. Shaw’s gunpowder pile-driver will be 
able to compete successfully with steam pile-drivers or 
not, it will undoubtedly render important services in 
situations where hand-worked acelin have hitherto 
only been available; and in any case its action is in 
many respects so peculiar that we feel sure that its 
further trials will be watched with interest by all who 
have had their attention directed to the subject. 





CAPTAIN TYLER’S REPORT. 

__ ty preparing his report upon the best means of 
improving communication between England and 
France, Captain Tyler was led to the natural and in- 
evitable conclusion, that pending the possible con- 
struction of a permanent link between the two coun- 
tries, such a course should be adopted as would 
ensure a speedy, certain, and eommodious method of 
interchange until the great submarine way might be 
accomplished. It would remain, he suggests, for the 
decision of the English and the French Governments 
whether they should with a modest outlay effect so 
much of an improvement that larger boats should be 
enabled to ply regularly, uniobstructed by the shifting 
shoals outside the French harbours, or whether a more 
comprehensive scheme should be undertaken for the 
formation of new landing places. 

Captain Tyler estimates that, with an outlay of 
100,002. at Dover, and of 500,000/. at Boulogne, 
alterations would be effected (exclusive of the cost of 
boats) by which vessels of sufficiently large capacity 
would be accommodated, and “the desired object 
might, apparently, be attained in the most economical 
manner.” To this amount must be added 400,0002., 
or 500,000/., more for boats, swelling the estimate to 
about one million, On the other hand, by the outlay of 
2,000,0002., inclusive of vessels, Mr. Fowler’s scheme 
could be carried out in its entirety. 

These alternatives for immediate improvement, Cap- 
tain Tyler submits, should occupy the attention of the 
two Governments, that they may decide upon the 
course to be adopted for an improvement rendered 
absolutely and imminently necessary. 

In the choice of a scheme we do not see that there 
is much room for a discussion, ‘The former is incom- 
plete, the latter practically perfect. The one includes, 
of necessity, a longer sem route to a centre of smaller 
traffic, the latter takes advantage of the shortest and 
most direct crossing to the” xost eonvenient locality 
for passengers, whether their destination be Paris, or 
Belgium and the north. The sandbanks outside 
Calais preclude the possibility of utilising that port as 
a landing place for large boats im any project where 
economy is the ruling idea. Bow ‘an extfen- 
sion of piers, may be made ! e, but at the cost 


- # sea Journey of 30 miles, rng the oto 

ut the passengers carried, having“ the 

for their destination, woald ty ie their 

too much to compensate them for the increased’ eom- 


fort gained in crossing the Channel. amount 


ordinary jan outlay comparatively insignificant in an Interna- 


balance all these obvious and constant inconveniences, 
and when complete the new service could scarcely be 
regarded as a permanent one, while the 
penses attendant upon a sea j be 
at least 20 per cent. greater than would b eaoeed 
if a more favourable point were selected as a harbour 
on the French coast. 

Mr. Fowler’s scheme, on the other hand, involves 
an outlay of about a million more than would be 


i by the ; by it the 
shortest route wo be attained, a i - 
bourage at Dover secured, a new at Audrecelles, 
the most favourable and sh spot upon the ad- 


jacent French coast would be constructed, and the 
formation of four miles of railway from that harbour 
to the Chemin de Fer du Nord would effect a direct 
route to Paris, without lengthening to any consider- 
able extent the journey of the passengers to i 
All these indisputable'advantages, which will be 

by every unit of the vastly increased traffic whieh such 
& new service would command, would be secured by 


tional undertaking. The former of Captain Tyler's 
8 tions might be.accepted as a makeshift, if we 
could look forward with certainty to a more satis- 
factory and permanent means of communication in a 
few years; but with the tunnel scheme in embryo, 
surrounded by uncertainties which must delay its 
completion for along period, supposing it to be ever 
attempted, it would be, to say the least, unsatisfac- 
tory to commence only a partial improvement. Mr, 
Fowler’s proposition has been well and carefully con- 
sidered ; and is one which would be attended with a 
certain success, so far as the advantages proposed to 
be secured for the better conveyance of passengers 
and merchandise are concerned, and offering the finest 
prospect of commercial sucéess to the two Govern- 
ments who would guarantee the outlay. 

We can hardly imagine that when the International 
Commission, proposed by Captain Tyler, shall come 
together in conference, that they will arrive at any 
other conclusion ; and we confidently believe that they 
will recommend for adoption in its entirety the whole 
of Mr. Fowler’s plan, which could so quickly be com- 
pleted, and which would at all events serve our turn 
till trains are running in a constant service under the 
Channel, 


THE P. W. D. EXAMINATION. 

Tue papers upon engineering topies, issued at the 
recent examination of candidates for appointments in 
the Public Works Department of India, were devoted 
to questions upon the uses of Portland cement, and 
eoncrete, and to the consideration of a special class of 
bridge construction, almost to the exelusion of every 
other subject. These two branches of engineering 
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ical details. Viewe 

ts was a judicious one, and the examiner will 
receive all credit for his selection. 


in this light the choice 
doub’ 








THE MASON ENDOWMENTS. 

On Saturday, the Sist of July, the appointed trustees 
received a solemn trust from Josiah Mason, when the 
almshouses and orphanage he has built and endowed were 
delivered to their charge. The founder has devoted 
60,0001 to the erection of these buildings, and 200,000/. 
for their maintenance. Without asking or receiving help 
of any kind, Mr. Mason has given to the trustees, and 
through them to the public, a set of almshouses for twenty- 
six women, an orphanage for three hundred children, 
finished in building and arrangement, with plans of 
management laid downearefully throughout and perfected, 
both charities im full working order, and actually at work ; 
and to crown “all, with an endowment in land, so well 
chosen as to promise’ rapid growth in value with each 
successive year, and #0 ample as to shut out for ever the 
need of an appeal for other help. This admirable 
completeness appears to us to be one of the noblest 
features of the plan. Of course, only a man of 
great wealth could have done his work in this way; 
but many men of wealth, even when embarked in 
such a design, would have stumbled at the enormous 
cost of it, and have shrunk from the sacrifices required to 
make it complete. But Mr. Mason's motto is “ Thorough !” 
Meaning that these almshouses and this orphanage should 
be “ Josiah Mason’s Almshouses and Orphanage,” he 
counted the cost and paid it, resolving that in all respects, 
both of payment and of plan, the work should be his own. 
And his own it is and will be, as the reverent expression of 
acknowledgment of mercies bestowed, in the respect of 
those who can understand the cost and meaning of such a 
work, in the affection of the poor children who find refuge 
in the Orphanage, in the gratitude and admiration of gene- 
rations to come. So long as this trust endures, and there 





ractice, however valuable, do not thoroughly em- 
bee the range of subjects with which the candidates 
should be conversant, and upon which their pro- 
ficiency should be tested, and it is only by the aid of | 
a document supplied to us, with a copy of the ex- | 
amination papers, that we are enabled to form a theory 
to account for so limited a field of examination. This 
document, entitled “ Descriptive Particulars,” is so 
eloquent an essay on engineering advancement, that 
we regret we cannot transcribe it here. It points out 
that invention is an offspring resulting from the em- 
braces of engineering science with the adaptation of new 
materiais and their forms ! 
The “ potent agency ” of row in spanning impass- 
able gulfs, and in achieving direct intercommunication, 
the “structural capacity of its varied applications,” 
and “its progressive advance,” are all dwelt upon, and 
the “incalculable benefits” the inventions of Mr. 
G. Preston White will confer -— the world are care- 
fully pointed out. This particular fruit of the union of 
science with the adaptation of new materials is the 
substitution of wrought for cast iron in the blades of 
screw piles, which “at once removes the only objection 
which ever could have been reasonably applied to the 
use of cast iron for such a purpose.” The new form 
of pile is thoroughly adapted to “shingly shores, or 
coasts, or otherwise objectionable geological forma- 
tions,” while in its normal condition as a cast-iron screw 
“the numerous applications” “has” established the de- 
sirability of this class of marine structure. But this 
is not all, for “while engineering science is thus sim- 

lifying by its invention the form of iron, the cognate 
ewes of Portland cement making is securing a mate- 
tial which, in conjunction with it, will lead to works 
3 which, without such - ages <5 would have 
been regarded as impracticable. . . . In conjunction 
with ng it bids fair to bring about constructive results 
hitherto considered impossible, and there is perhaps 





are orphans to benefit by it, the name of Josiah Mason, 
the founder, will be remembered with thankfulness and 
pride. 

RAST LONDON RAILWAY. 


To tae Error or Exoiverntna. 





Six,—On perusing last week's im and 
icing that in,the article on the above railway, it is stated 
that Mr. William Watson is the contractor's engineer for 


that line, and as I have held that position since the com- 
mencement of the works, I shall be glad if you will kindly 
correct the error in your next week's number. 

I will take this opportunity of stating that the works have 
been carried out on the part of the contractors (Messrs 
Brassey, Wythes, and Lucas Brothers) by Mr. Harrison, their 
re tative, Mr. Murdoch acting as his agent and Mr. 

‘atson as foreman of the tunnel work. 

I am, Sir, your obedient Servant, 
Tuomas W. Woopnoves, 
Contractor's Engineer. 
East London Railway, New-road, Rotherhithe, 


August 3, 1868. ‘ 
| Whatever cmnllag Mr. Watson may nominally occupy 
ee the East London Railway, the fact of his having 
the only works of difficulty on the line (and those w 
are-of especial difficulty) we cannot say 9 the somew 
sneering depreciation of his position our 
as being in very doubtful taste.—Ep. EI 
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no department of the wide field of engineering where 
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APPARATUS FOR SINKING SCREW PILES. 


CONSTRUCTED BY MESSRS. KITTOE AND BROTHERHOOD, ENGINEERS, LONDON. 
(For Description, see the opposite Page.) 
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APPARATUS FOR SINKING SCREW PILES. 


CONSTRUCTED BY MESSRS. KITTOE AND BROTHERHOOD, ENGINEERS, LONDON. 


We illustrate above, and on pages 90 and 94 of the present | 
number, a machine which has been lately designed by Mr. P. | 
Brotherhood, of the firm of Messrs. Kittoe and Brotherhood, 

at the request of H. Lee Smith, Esq., chief engineer for the | 


THE HYDRAULIC SWING BRIDGE OVER 
THE OUSE.* 
By Six Wittiam Armsrrona. 
Punjaub Northern Railway, for screwing down the pilesto | _ T#® formation of the Hull and Doncaster section of the 
be used in constructing bridges and flood openings on that | North-Eastern Railway necessitated the crossing of the 
line of railway. river Ouse by an opening bridge, so as to admit the 


This machine consists of a wrought-iron under-carriage | of the important traffic on in large sailing-vesse 
mounted on wheels of 5 ft. 6in. gauge, and carrying a vertical | It was also necessary that there should be not more than 
boiler at one end. A strong cast-iron beam in the centre | one = in the navigable channel, with a clear guns 
carries a cylinder in which works a ram, to the top of which | not less than 100 ft. on each side. The requisites of the rail- 
a strong crossbeam is bolted which carries the machinery for | way and river traffic necessitated a construction that ad- 


operating on the piles. | mitted of ey be aes and closed very rapidly. It was! ach of 


This consists of a horizontal steam engine bolted to the side | also necessary that the power applied should be capable of 
of the crossbeam, and driving a pinion and train of spur and | controlling with great accuracy the momentum of so 
bevel wheels which impart motion to two large horizontal | ponderous a mass, and hydraulic power, being so eminently 
wheels carried in bearings at each end of the crossbeam. | qualified for this purpose, was therefore selected as the 


A friction clutch is carried in the centre of each of these | agent. The instances in which hydraulic power had been | ¢, 


wheels, through the boss of which the shaft of the pile to be a? applied to the opening and closing of movable 
screwed is ed. The shafts are rolled with feathers or ribs | 5ri ‘ 

on each side, which, passing through corresponding € Pp Most of these bridges have been erected for the 
or keyways formed in the boss of ‘the friction clutch, form eng ood railway traffic, both on main lines and branches, 
the means of imparting the rotary motion from the hori- | and they may be divided into three classes. 1st. Swing 
zontal wheels to the piles. bridges on which the bridge is lifted from its solid a 

Steam is brought from the boiler through the centre of the | by a central press previously to being turned by bydra 

ram and cylinder which carries the crossbeam by means of a . Ind. Swing on which the bridge rests 
telescope joint, which allows the ram to be raised without | upon a circle of two rollers, and is turned by water pressure 





interfering with the steam pipe ; and a small donkey engine | without being lifted. 3rd. Draw bri on which the | means of 


is provided which can pump from a tank situated between | movable platform is drawn back and pushed forward in the 
the frames, either into the boiler, or into the cylinder under | line of the roadway by means of hydraulic machinery. In 
the ram which carries the crossbeam. When the machine is | addition to the hydraulic — comprised in these three 
at work the crossbeam is held firmly by means of cotter | classes, there is one example of a b: on the bascule plan 
bolts to the frame. being worked by hydraulic power. is is at Liverpool, 
The modus operandi is as follows: A temporary road | over one of the dock entrances. The first hydraulic swing 
being laid on the. centre line of the proposed structure, piles | bridge was erected in 1852 over the river Severn, on the 
are pitched by passing the shafts through the wheels oneach | Gloucester and Dean Forest Railway, and the first hydraulic 
side of the machine, and keying them into the screws which ae was erected in 1853, over the river Tovey, on the 
ere placed in a amall hole excavated to receive them. South Wales Railway, near Carmarthen. All the swing 
engine is then set to work, and the piles screwed down | bridges which turn on a centre pier, and span an opening 
as far as possible. The cotters holding down the crossbeam | on each side, have been made to turn on live rollers without 
are then-removed, and it is raised by the do: engine | being lifted ; because, in bridge of that construction, neither 
Pamping into the cylinder in the centre of the machine, and | extremity can have any lying su in the act of turn- 
ifted off the piles. The machine is then moved forward to | ing, but im some instances a cen press has been applied 
the centre line of the next piles, and the operation takes | to relieve the rollers of of the weight. Where 
place as before. —_— are lifted by a central press, the 
Should a pile meet with any obstruction, or be found fast | is ta off do ; the 
enough without screwing down to the estimated depth, it | bearings when closed; but in the case of draw 
may be either unscrewed by reversing the engine, or the | and swing bridges not lifted by @ central press, h 


y : - : - ‘" 
shaft may be eut off to the nght height, so that the cross- | machinery is to lift the overhanging end or 
4 . =a a ‘ eet a defi ing. 


beam may be lifted clear, a slide rest and tool holder being s 
provided, which is actuated by the horizontal wheels. openings crossed 
At a trial of this machine, which we recently witnessed, | varied from 30 ) ft 
two piles were screwed into stiff clay 10ft. deep in 23| to which the central lifting arrangement has been ap- 
minutes, and withdrawn at the rate of 3 ft. in 2) minutes | se is one over the Regent's Canal, near the London 
with a mean pressure of 90 1b. steam in the boiler; and to | Docks, in which instance the weight lifted and turned 
test the efficiency of the cutting apparatus one pile was cut | amounts to 450 tons. In bridges with the central press, the 
off in 29 minutes. The machine altogether does t credit head of the oe ram fits inte an inverted cup upon the 
we designee, end from its great handiness and the rapidity | bridge to allow of oscillating movement, and the bridge in 
with which it performs its work, it will no doubt recommend | swinging turns upon the water by soleoet the 
itself to those having to erect such structures as those on | with it. The pressure of water employed in . 
which it is intended to employ it. hydraulic press is about 800 Ib. per square inch, and in the 
eS: ARS ee largest of these the diameter of the ram turning 
A Rar 0 ate Meek eS cs . “1 ys Panag Hg Se oe are 
A Barry Cuayes or Gaver.—In Missouri last month | in connexion with a system of hydraulic pressure applied 
the Missouri Pacific Railway, a road nearly 200 miles long: to cranes and other machines in the vicinity, the pressure 
changed its line from the broad to the narrow gauge. Near being supplied in the usual manner by steam engines pump- 
1400 men were engaged in the work, and they laboured with | ing imto accumulators. But in some few instances, where 
such celerity that the task was accomplished in 12 hours, and | there is not such a supply of power at hand, the 
Without interrupting the business of the road. i 


. 
: 











the 

Rattway Accrpents 1» Inpra.—In 1868 there were, in | At de Cas 
India, 259 accidents to trains, against 201 in 1867, although power at hand, and in that instance total re- 
the mi had increased only 6 per cent. On the 3058 open | quired was too large to be supplied by hand te 
miles in 1868 there were 25 ngers killed and 64 injured, PONS NR OE AGAR” ag 
of whom 9 and 22 respectively suffered from their own im-| * Paper read before the Institution of Mechanical En- 











dges are very numerous, amounting to upwards of fifty | jittin 


100 ft. span. The heaviest bridge | cy 
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about ten tons applied at the radi roller path. 
Each hydraulic engine is a oscillating engi 
with simple rams in Semater cad 10 in. sock Thee 


engines 

of water of 700 lb. per inch, are estimated at 

power each. The steam engines for suppl the water 
pressure are also in duplicate, and are double cylinder 
engines, driving three throw pumps 2.6 in. diameter a1 
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icati power is made by a 
ing up in the axis of the ,» through 
the centre girder, having a swivel joint at the 
Also, as the hand gear for the bridgeman rotates 
with the bridge, while the hydraulie turning engines are 
stat y, the . i = for — the = = 
made by a co rod passing down thro’ centre of t 
above had sng or in the axis of the Ecidge. This rod is 
connected by levers direct with the regulating valves of the 
hydraulic engines, and the engines are reversed in either 
direction by the action of a small hydraulic cylinder, which 
is governed by the movement of a three-port valve, actuated 
by this rod San the bridgeman’s platform. The cylinders 
for working the fixing gear at the ends of the bridge are 
worked by valves placed upon the centre platform, in reach 
of the bridgeman, the pipes between the valves and the 
cylinders passing along the side of the roadway of the bridge. 
The time required for opening or closing the bridge, includ- 
ing the locking of the links, is only half a minute, the “> 
speed of motion at the extremities of the bridge being 64 ft. 
per second. For the purpose of ensuring safety in the work- 
ing of the railway line over the bridge, a system of self-acting 
signals is arranged, that is actu by the fixing gear at the 
two ends of the bridge, and a signal of ‘all right’ is shown by 
a single semaphore and lamp on the fixed part at each end ; 
bat this cannot be shown until each one of the resting blocks 
and bolts is secured in its proper place.” 





The peper was illustrated by « series of diagrams, to 
which, as the paper was being read, Mr. Westmacott directed 
attention where necessary, to render the details of the bridge 
more lucid and intelligible. 

A diseussion ens upon the subject of the paper, and 
afterwards Mr. I. L. Bell —— a cordial vote of thanks 
to the President for his able &nd valuable paper. Mr. Bell 
stated that nothing could exceed the perfect manner in 
which the work had been executed, and so gratified were the 
directors of the North-Eastern Company that they had placed 
upon the transactions of the Board « minute recognising 
their entire satisfaction at the manner in which the work had 
been done. 

The motion was carried with acclamation, and the Presi- 
dent briefly acknowledged the vote. 

The President announced that the directors of the North- 
Eastern Company had courteously offered to place a special 
train at the service of the members of the Institute, in 
order that on their return south on Saturday they might 
visit the bridge. 


THE MECHANICAL VENTILATION OF 
MINES. 
By Mr. Wiiitam Cocuraye.* 

It must be admitted that in the great advance which has 
been made in the development of mining enterprise, and 
looking to the future requirements of our local coalfields, 
adeq uate ventilation is not inferior in importance to any of 
the problems which the mining engineer to solve. The 
earliest records of mining make us acquainted with the 
readiest mode of ventilation, no provision beyond the natural 
conditions being adopted ; and so long as mines were only 
worked to a very limited extent by levels or “ adits,” and if 
by shafts, of very small! depth, the natural system was found 
to answer all requirements ; only there was this disadvantage 
—that, with thermometrical variations, the determination of 
the current of air was dependent on the average temperature 
of the mine being above or below that of the external atmo- 
sphere, a condition constantly varying and interchanging 
throughout the year, and, lore, not permitting any 
certainty of action in the direction or quantity of air whic 
could be used for ventilating the mines. This system is still 
used im mines of limited extent, and where, from the nature 
of the mine, very small resistances are offered to the current 
of sir cireulating. In some cases, under these conditions, as 
in the Staffordshire “ thick coal” mines, the determination of 
the air into a particular course is often ensured by piecing a 
fire lamp in the upeast shaft. Such a contrivance, however, 
ean only produce a very small effect, and is, therefore, of 
limited application. On a larger scale, however, this princi- 
ple has formed the most generally adopted system mine 
ventilation in this country, namely, that of the furnace. 
This paper then described the system now most generally in 
use, and went om—Much discussion had arisen as to the best 
system of furnaces and the most eeonomical mode of feeding 
them with air. The following were the results of some 
recent experiments that had been made at different collieries 
in the northern coal fields under various conditions and 
depths of shafts, extent of workings, and thickness of the 
seams of coal, and were reduced for the purpose of compari- 
son to the duty that one pound of coal consumed, effected 
per horse power on the air circulated in the mine, the 
pressure being indicated by a water gauge placed in the 
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inconvenience, and in some cases the 
shaft highly heated, and often full of smoke, 
purpose than as a ventilating shaft : 

me to cast-iron tubing, timber, 
where winding is carried on in the u 
ducts of combustion, especially where 
the conditions are unfavourable for the use of a fi 
as shallow shafts and heavy resistances to be overcome, 
furnace is then quite unable to eom with a me- 
chanical ventilation for economical effect. The limit of the 
furnace as a ventilating power is soon reached where the re- 
sistances offered by a mine are heavy, and this objection 
materially led to the adoption of other means to meet the 
conditions under which the furnace would fail to afford a 
sufficient ventilation. Machines for blowing fresh air into or 
exhausting the foul air from mines were adopted im the very 
earliest times, especially abroad, where the conditions of the 
seams are such as required more efficient means than the 
furnaces supplied. Hence it is that mechanical ventilators are 
very numerous abroad, while in this country until very mg y | 
they were quite exceptional. Ina table compiled by Mr. J. J. 
Atkinson, Government Inspector for the Durham coalfield, 
has been shown the depth at which furnaces are estimated 
to be equal to ventilating machines in point of economy of 
fuel, assuming that the sources of loss are of the same ex- 
tent in each case, that is the loss of fuel in furnaces by 
evo in the upeast, and in ventilating machines the lg 
expen in overcoming the useless resistances, an 
the ventilating machines utilised 60 per cent. of the ane 
power. The general result is that the minimum depth at 
which the economy by the two plans is equal is 960 yards, 
with an average upcast temperature of 100° Fabr., and 
a depth of 1130 yards with 200° Fahr. temperature, esti- 
mating a consumption of 8 Ib. of coal per hour per indicated 
horse-power of the engine. A recent calculation by M. 
Guibal, of Mons, deduces the following comparisons—that 
if a furnace in a 12ft. shaft, 400 yards , circulate 
53,000 eubic feet of air per minute under the cated veplatanons 
represented by 3} in. water gouge, and an average excess 
of upeast temperature of 105° above the downcast, with a 
duty of 31 1b. of coal per horse-power inthe air estimated 
upon the total resistances—a mechanical ventilator utilising 
60 per cent. of the er employed would, under the same 
conditions, have a duty of 11 lb. of coal per horse-power in 
the air, being a saving of 64 per cent. Atad of 550 
ree to circulate the same volume, the duty of the furnace 

ring 22 lb. of coal, that of the mechanical ventilator would 
be 111b., being a saving of 50 per cent. The paper then 
classified the mechanical ventilators which had been used 
under two heads—first, those working by centrifugal action ; 
and, second, those working as pumps. Of of the 
class, one had been described at the last meeting—the Guibal 
ventilator at Crudley Colliery, Staffordshire. The largest 
example, it went on, of that class erected in this country will 
be seen at the Thrislington Colliery. It is 36 ft. diameter 
and 12 ft. in breadth, driven by a horizontal cylinder 30in. 
diameter, and 30in. stroke. This ventilator has only 
been recently erected, and is not yet ventilating any 
large extent of working, but some experiments have been 
made with it, from which the following results have been 
obtained. The regulating shutter was not adjusted 
80 as > os the best results of working, and rift to the 
upeast shaft was too small for accurately im ing the 
current of air, amounting to 80,000 cubic feet per minute. 
With 54 revolutions per minute a water gauge of 24 in. 
was maintained at the inlet; with 70 revolutions 
gauge of 4¢in., and with 80 revolutions a water 62 
in. After giving the results of other Guibal ventilators 
in operation, the paper continues—In order to make a fair 
comparison of the Guibal ventilator with the furnace, the 
following case of the Pelton Colliery, Durham, is given, as 
it is the ad one where the data hoe Sam accurately 
ascertainable respecting the replacing of the furnace by this 
mechanical invention. In is ox the du abiainad by 
the furnace was 102 Ib. of coal per hour per power in 
the air estimated, on the water gauge of 1 1-10th inch indi- 
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eated in the mine, and a current of air of 35,000 cubic feet | j 


per minute; and the duty was reduced by the ventilator to 
20 Tb. per hour per horse-power with a current of 54,000 
eubie feet, and a water gauge of 2 in. indicates in the 
same position. This shows a saving of fuel by the adoption 
of the Guibal ventilator in place of the furnace, amount- 
ing to 80 percent. The class of ventilators to which the 
Guibal belongs is that of centrifugal action, and in the 
same class may be mentioned the Biram, Nasmyth, 
Brunton, Rammell, and Waddell ventilators. {Diagrams 
of the Nasmyth, Rammel, and Waddell ventilators were 
exhibited.} A Biram ventilator (similar in principle to 
the Nasmyth, with the exception of the vanes being in- 
clined to the radius) the writer has experimented upon at 
Tursdale Colliery, Durham, and found that only per 
cent. was utilised of the gross power supplied from the 
steam boilers; and from experience with other run- 
ning fans, he considers that per-centage cannot be mate- 
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ain here given: diameter of ventilator, 22ft., with 20in. 


t @ylinder, and 102 revolut per te; volume of 
air, 53,600 cubic feet per minute, with a water gauge of 
2} im.; result, 40 per cent. utilised. One of the chief reasons 
of the low useful effect of these exhausting fans is that they 
are exposed throughout the entire circumference to the ex- 
ternal air, which rushes in behind*the vanes to supply the 





with the objection that the air oa i 
with a high velocity, viz., the velocity of the periphery of the 
fan, and carried away with it a most important store of 
by sdapting tbe. peinsipis of eeed tubes tn tho expendiog 

r4 inciple of evased tubes to ex i 

chimney, in whisk thoonsing of this ventilator fons wor 
The air entering its base at a high velocity, leaves the 
chimney at a reduced velocity proportionate to the in- 
creased area of the outlet, and in this action restores a 
considerable amount of power it would otherwise carry off. 
An adjustable shutter was next found >in order 
to regulate the size of the outlet and the various conditions 
of the vol of air sate tang oeamyeme A series of 
very interesting experi been made, showing the 
steadily improved results obtained from i 
the casing chimney and shutter, i 





60 per cent. was found to be utilised; but it must be noted 

that this amounted to at least 80 per cent. of the power 

actually transmitted to the ventilator, as one-fourth of the 
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country of 36 ft. diameter) been recently 
Belgium of 40 ft. diameter, but detailed experimen 
not yet been made upon it. It was arranged to 
the speed of 80 revolutions per minute, produci 
ventilation of 150,000 to 200,000 cubic feet of air i 
under a de i i 
certainly | i 
practical requirement in the ventilati 
satisfied by this system, and it 
simplicity of construction, small 
= wear and tear to which its 

per next pas out jariti 
suulilidioren te concentric of the casi 
the curving of the vanes—and it then dealt wi 
class of mechanical ventilators—that in whi 
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MECHANICAL FIRING OF STEAM BOILERS.” 


By Mz. Jous Dacuisa. 


eal apparatus, Incidentally, attention was drawn to other 
points, and experiments were made to ascertain the best 
rate of motion ral the bars, es of ” and distance 
of boiler from grate. A third series of experiments 
was then given that were conducted at Silksworth Colliery, 
for the purpose of determining the relative advantage of the 
Cornish boiler for colliery purposes, as compared with the 


1 appliances, it req a certain amount 
and attention in its use, but on the whole it may be sai 












be ul and in application. It is not well 
adapted for using Duff coal, fag this is done in some 
t when the Daffis washed. Thirdly, Vicars’ furnaces. 





plain cylindrical boiler, prior to erecting a large ber for 
the extensive new coal winning which is now proceeding at 
Silksworth. Incidentally, the experiments were carried out 
with different qualities of coal, for the on of ascertain- 
ing their comparative economic effects. first series of 
experiments were made at the pumping engine at Rainton 
Colliery, which is well adapted for experiments of this kind, 
as the engine is going continually at an uniform speed. The 
boilers are in ong range, are all of the same size and de- 
scription, and the temperature of the water was taken alike 
throughout. They are fitted with Juckes’ mechanical fire- 
grate, consisting of an endless chain, of short longitudinal 
bars, traversing forwards with a slow, continuous motion, 
and thus conveying the fuel from the hopper by a self-acting 
operation. Nos. 1 and 2 were covered with one description 
of boiler-eovering composition, and were fired by Juckes’ 
mechanical furnaces, 4ft. broad; while two wrought-iron 
pipes, 2in. in diameter, were placed on the inner end, 14 in. 
above the bars. These pipes were necessarily exposed to the 
action of the furnace heat, and, in order to prevent them 
from being burnt, were constantly kept filled with water. 
Nos. 3, 4, and 5 boilers were also fired by Juckes’ furnaces, 
to which were added Coulson’s water-boxes. These are the 
full length of the furnaces, 7 in. square, made of half-inch 
wrought iron; on the inner end they are connected with 
the boiler by pipes, and have at the outer end a sludge 
pipe, to remove any scale from the boiler. Nos. 3 and 5 
jlers are covered with different kinds of boiler-covering 
composition, whilst No. 4 is not covered at all. The height 
of the bottom of the boilers above the fire bars was 2 ft. in 
three of the boilers, and 1 ft. 6 in. in the others. The quality 
of coal used was peas, or screened small steam is; the 
same quality being used in all the experiments, and the 
exact quantity of coal used was carefully noted. The time 
taken in consuming the coals was also noted, together with 
the number of gallons passed through the special feed pipe ; 
all connexion with the other boilers being shut off. The 
strokes of the engine were also taken during each experi- 
ment by means of engine counters. ‘The result of these ex- 

periments may be generally stated to be : 
Pounds of water 


evaporated 
per ib. of fuel. 

1. With boiler covering, without water-boxes, 

and with boilers 2 ft. above firegrate ... 4.83 
2. Without boiler covering, with water-boxes, 

and boiler at 1 ft. 6 in. above firegrate... 4.66 
3. With boiler covering, with water-boxes, 

1 ft. 6 in. above firegrate ... oes es 5.02 
4. With boiler covering, with water-boxes, 

2 ft. above firegrate “ «+ 5.38 


The advantages of water-boxes in increasing the evaporative 
power of a boiler, as well as in the increased economy of 
fuel, are therefore very considerable, but those advan 
are to a great extent neutralised by the difficulties and in- 
creased expense in upholding those boxes. There might be 
circumstances, however, when their use would be attended 
by ultimate economy. The advantage of having the boilers 
at a distance of 2ft. above the firegrate, as compared with 
1 ft. 6 in., is also shown by these experiments. With 1 ft. 6 in. 
distance the effect Was 5.02, as compared with 5.38 with a 
distance of 2 ft., showing an advantage in the latter of more 
than 6 per cent. It is also found in practice that the boiler 
is much less injured by the action of the heat at the greater 
distance. The second series of experiments was made with 
the range of boilers of the Seaham winding engine, and they 
are under cover of a boiler house. The boilers are all of the 
same dimensions, being ordinary egg-ended cylindrical 
boilers, with a straight flash flue going into the main flue. 
Ne. 1 boiler was fired by hand; the heated air, after passing 
along below the boiler, returns by a side e, and travels 
all round the boilers before entering into the chimney. After 
the wheel flue experiments were made, the flue of this kind 
was made into « straight flash flue. No. 2 boiler was first 
fired by hand, with a straight flash flue pone eee into 
the main flue, and was afterwards fitted up with Stanley’s 
self-feeding mechanical furnace. No. 3 boiler was fired with 
Vicars’ self-feeding furnace. Nos. 4 and 5 boilers were fired 
with Juckes’ furnace, of the same description as those already 
experimented on at the Painton Colliery pumping engine. 
From the experiments shown in the accompanying table, 
the following deductions may be made: First, with 
hand firing the quantity of water evaporated per pound 
of coal, with a flash flue, is 6.66 tb. as compared 
a 5.22 lb. with a wheel flue; and the total quantity 
of water evaporated is 44) llons per hour, as com- 
pared with 433 gallons per hoa showing the marked ad- 
vantage of the flash flue over the wheel flue, not only in 
economic effect ot fuel, but also of boiler space. It is pro- 

* Abstract of paper read before the Institution of Me- 
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Of all the mechanical apparatuses for firing steam boilers, 
none seem to be so successful as Vicars’, as at Sea- 
ham Colliery, though this apparatus, erected elsewhere, 
not to have worked satisfactorily, which was probably owing 
to the improvements recently made in the apparatus. These 
now consist of three distinct appliances. The traversing 
bars, intended to give pro ive motion to the incandes- 
cent fuel, by a slow alternate and intermittent adinal 
motion ; second, the pump feeders, which alternately 

a regular supply of poor § from the hopper to the ; 
third, the water troughs, in which the fire bars are im- 
mersed, and which are absolutely essential, as no ordi- 
nary firebars can withstand the intense heat of the fire. 
This furnace was in constant operation at Seaham Collieries 
for nine months, without requirin, = repairs, and in all 
respects it has been most sf an ic. W 
using the same class of coal (peas) as in the hand-firing ex- 
periments, the economic effect was 7.14, as compared with 
6.66; but the maximum results of this furnace have prob- 
ably not yet been obtained, nor the best conditions as to thick- 
ness of fire ascertained—the high amount of 8.78 Ib. of water 
evaporated per pound of coal being in one instance obtained. 
This furnace is very efficient in its action in avoiding the 
formation of smoke. The great advantage, however, attend- 
ing the use of the furnace is its applicability to the use of 
Daff coal, or dust coal, with high economic effect. 
observed that with dust coal the economic effect actually 
reached is 6.84 lb. of water per pound of coal. Taking the 
consumption of fuel in one of these experimental boilers 
at six tons per day of 24 hours, and taking the compara- 
tive price of Peas and Duff coal at 3s. and 1s. per ton 
at the pit, the commercial economy effected by the use of 
these furnaces over any other mechanical apparatus not 
adapted to use Duff coal will be from 2007. per year per 
boiler. The evaporative power of the apparatus does not 
appear by these experiments to be equal to that of Juckes’ 
or hand firing, although this may arise, as before stated, 
from the fact of its maximum power not being yet perfectly 
developed. A somewhat interesting circumstance may 
observed in these experiments. The firebars used in this 
special fire are 5 ft. 4 in. in length; whilst those in Juckes’ 
apparatus are 6 ft. 6 in, in length; but although the heat of 
the fire in the Vicars’ grate was much more intense than in 
the Juckes’, the pyrometric observations in the flue beyond 
the boiler invariabh showed much lower temperature from the 
former than from the latter. It would seem therefore, that the 
heat developed in the grates of the Vicars’ is of consider- 
ably higher intensity than that of the Juckes’, and as effec- 
tual in its action on the exposed surface of the boiler, so that 
the absolute heat remaining on arriving at the flue is then 
reduced below that of Juckes’. The experiments ‘with Stan- 
ley’s apparatus give very irregular results, showing that a 
len series of experiments, as to speed of dispersers, 
of fire, &e., would be required before the maximum 
effect could be regularly attained. In this apparatus, the 
coal falls through crushing rollers cn to two dispersers, or 
rapidly revolving dises with radiating ribs, which scatter the 
coal uniform! dusvagh the fire by centrifugal action. The 
advantages of this furnace are that it permits of the use of 
Duff, or dust coal, and a comparatively large amount of fuel 
can be consumed per square foot of firegrate surface. As 
com with hand firing, a much lower economic effect is 
exhibited, being 4.74 against 6.66; but it is more than pro- 
bable that this arises from the Stanley apparatus not may | 
in all respects arranged to obtain its maximum effects. 
few experiments were made with this furnace after the 
addition of Whittaker’s traversing bars, but not sufficient to 
yield any reliable data. The third series of ex ts with 
single tubular boilers were made with two boilers erected at 





Silksworth Colliery, for temporary purposes, which were for- 
tunately of exactly the same size, and were constructed with 
a single tube. had been previously in use at the Lon- 


donderry blast furnaces blowing engine, and were then set 
over the firegrate, the draught returmng through the tube and 
thence round each side of the boiler. At Silksworth one of 
these boilers is set in a similar way, the other having a fire- 
grate fitted up in the tube and asa Cornish boiler. This 
series of experiments was intended also to show the useful 


of dampers the smoke could 
chimney, or made to pass 
boilers by the external wheel flue. 


chief deductions to be drawn from these experiments : | Since 


First, the advantage in No. 1 boiler, of 
flue, overtakin, ae anche diewet thevvighs the tube to the 
i is as 5.51 to 487; secondly, there is a slight 
in No. 2 boiler using the return tube 
the side flues, instead of 
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towns have been selected for the annual shows. Ten 
the show was held at Edinburgh ; last 

; two years ago it was held at G 

year the lot again fell to the Scottish 
“my own romantic town,” as Scott delighted to call it. 
show for the present year was held there, during Wednesday, 
Thursday, or Rayon last week, on an excellent piece 
of ground cal! 
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cumstances. I large 
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Mr. Gibbs's hot blast fan has 
been recommended by the judges for trial. 
At the stand of Mr. Withiam Reid, Granton Lodge, Edin- 


not hitherto been given to the con 
Mr. Reid has taken a step in the right direction by bringing 
this invention under the notice of stock breeders and farmers 
generally. The interior of the truck is well padded to 
vent injury to the animals carried, and to prevent the neces- 
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machine, to expect valuable 
wentien Waals bo Sand ie si 8S vedo’ Com toon a 
latest improvements. If any agricultural implement or 
csadhins wee’ lavthihy Gephagel’ oh Edinburgh last week it 
was certainly the double-furrow plough already alluded to, 
and the reaping machine. This agricultural appliance is 
now in extensive use Scotland, and every maker 
of note is striving his best pan Powe pate or pon val wy 
pat ya Amongst those who exhiti good and serviceable, 
in several instances decidedly cheap machines, it ma 
suffice if we mention Messrs. Jack and Sons, Maybole, Ayr- 
fio; Mame Bigeas ont Bickerton, Berwick-on-Tweed ; 
Messrs. J. and T. Ayr; Messrs. and Sons, 
Grantham; Gillis, Ha Bridge ; urray, and 
Nicholeon, ; Kelso ; , Sons, and 
Co., Leigh ; ; and Winton, Falkirk. 
It would seem nothing in the way of a potato-digging 
machine has yet been made to excel, or even compete suc- 
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Highland and Agricultural Society of Scotland. The ma- 
chine was again exhibited at Edin! with all the latest 
improvements. Its jeal utility may be inferred from 
the fact that East Lothian it is extensively used. 
fire engine on the ground, on Friday ite powers 

in the vicinity of the show-ground. Steam was got 
up in six minutes and a half. The 14 in. jet rose to about 
170ft. Two jets were afterwards used seven ths of an 
inch in diameter. judges were so ly satisfied 


plements take place we may say something further. 








LIVERPOOL NOTES. 
LivgrPoo.t, Wednesday. 

The A ches to the Landing Stage—This is con- 
fessedly the most difficult subject the Dock Board have had 
to consider for a very long time. At the last meeting of the 
board Mr. G. F. L ~~) the dock engineer, submitted — 
elaborate report. r. Lyster has prepared no fewer 
five distinct plans of improved doa eqnesadien es 
the principal suggestions which have been made to him from 
time to time. Works Committee have not yet com- 
pleted their consideration of the plans, but it is expected that 
they will be in a position to report to the board to-morrow or, 
at all events, at the meeting next week. 

The Dock Board and the Mersey Railway Plans.—A large 
number of plans for bridging the Mersey, and thus uniting 
Birkenhead and Liverpool, Love been put before the public 
during the last year or two. The Dock has effectually 


ut a stopper u the pecbabilit inventions for the present, 


— aye the bility of the board giving any 
pecuniary to the accomplishment of such a work is very 
remote. Two fresh sch for crossing the Mersey were 





submitted to the Board on Thursday last. 
The Monks Ferry Railway Station—The Birkenhead 


by | Commissioners are anxious to induce the railway companies 


to erect a proper station at Monks Ferry, as the present 
building is most inadequate to meet the wants of the public. 


The platform is dangerous, and the approaches to it are also | guns. 


dangerous. In short, the station is totally unfit for the pur- 
poses for which it is used. So wanting is it in —_ 


hay, | ments of a railway station, that the London and 


Western Railway Company are, I hear, going to carry a 
Sounds Mae Som Pasion to luncn cad wheal the 
Welsh and Chester traffic to Liverpool. 

The West India and Pacific St hip © —The 





of the directors of the West India and Pacific Steam- | i 


ship Company announces a diminution in the earnings of 
the company’s vessels for the first six months of the year, as 


been 
reduced to 27,7501., and the di have purchased, since 
. An 
and 


interim divi of 10s. per share 
after the 12th inst. he 


il 
; 
: 
r 
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for ccinshts teaheed tate tate carton. 0 |watiins 
eon: ae anode uth 
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working loosely ~e inner portion 
portions has a groove in which a flange on the wheels of the 
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F 
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i 
yee 
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the inside of the chairs, and extending between 
the rails. space between the rails is paved with 4in. 
sets over a bed of concrete 4in. deep, and the outer 
of each line of rail is paved 18 in. wide, with 6 in. 
sets. The line of rails runs exactly on a level the 
ordinary street traffic. engineer works is 
eens 6 Toe: oh S eee 
and Parish. The entire works are obliged to be com- 
a aes Oe ras ae 
ane rey oT New Waterworks at Widnes.—The 
new at Widnes were on Saturday last. 
The source of is an t spring at Cronton, 
about « mile from Widnes, and the water is pumped into a 
reservoir on Pex Hill, about a mile distant. This reservoir 
is about a hundred feet above the pumping station, and is 
part =e Aaya diem or ferme gy ted 
water, and water is conveyed through Farnworth, Ap- 
re Bane tee ell Teg nda 
piping. water is two beam 
ti hore power cach, bult"by heme Clayton and Good- 
fellow, burn, and they are of sufficient force to raise 
30 gallons stroke, and to make about 20 strokes per 
minute. reservoir and ping station were built by 
Mesars. N. B. F. and Co, Liverpel; tho pi were laid 
by Mr. Walker, of Crewe; and the well, w is 60 ft. in 
depth, was sunk by Mr. Timmins, of Runcorn. 








three caso on tmguneen with on enaineet of 
by ing in for crmpettions — submit ys 
ought to master hi ession before ee to carry it 


. i from 
disappointments: this I can say nothing about, as I have 
never speculated in competitions, because, as I stated in my 
last letter, I consider them injurious to the profession and 
calculated to degrade it. 

conclusion, SS to seen at Fhe Reeaet Oom 

stom, in noticing an anonymous , be- 
cause I — the point under discussion as very important ; 
i man who is sincere 
, or shrink from putting his 
name to it, without which ite force is lost. " 
Iam 


e 





&e., 
August 2, 1869. cts Campix, C.E. 








Taz Patiser Guys.—An interestin iment will be 
made on Monday and Tuesday next, at leaheidh been ene 
of the cast-iron guns which have been converted, in accord- 








woo 
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APPARATUS FOR OILING COLLIERY WAGONS. 


DESIGNED BY MR. RICHARD HALLIDAY, WORSLEY. 
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the d N, until all the air contained in this chamber 

is blown out mage ipe, F, when the steam is shut off at 

valve 8S. When hemispherical chamber is relieved of 

pressure below that of the column of water in pipe, P, jets of 

water are thrown from nozzle, O, the steam and 

avacuum. The ——. to fill vacuum is 
Amowest-those exhibits at the recent show of the Royal | transverse section of this apparatus, and, ing to these | the inlet pipe, T, through which the water rushes and 

Agricultural Society, at Manchester, of which we have not | figures, a, a is the cistern or receptacle for contai the oil | the hemiaphericl chamber above the diaphragm, until it 
yet published any notice, was the apparatus for oiling the | placed between the rails, b, b, and below their while | forces the diaphragm to its lowest position, at which time 
wheels of colliery wagons, of which we annex engravings. | ¢c isa small force pump or syringe provided with elack | the valve stem will have reached the bottom of valve, J, 
This — has been designed and recently patented by | valves to prevent the oil from returning, and four branch | and press upon a i contained therein, forcing the 
Mr. Richard Halliday, of Worsley, and it consists principally | pipes extending upwards and outwards, and having at their | valve from its seat and ing the steam pe ae ees 
of a trough or receptacle containing oil placed between, and | extremities small mouthpieces or jets, d, 4, for — the | pipe L, beneath the pe a forcing all the water 
below the level of, the rails, this trough being provided with | oil from the cistern or tank, a, a, to all four bearings of the | out of pipe U, until the phragm have arrived at 
a small force pump and four branch pipes extending up- | axles, ¢, ¢, of the wagon, ff, simultaneously. The piston of | its highest position, at which time the button in lower end of 
wards and outwards, and having at their ends small uth | the force pump, ¢, ¢, is shown in the engraving as conneeted | valve-stem will have caught on the ay dor b ea J, and lifted 
pieces or jets, which convey the oil to all four axle bearings | with a treadile, g, g, by placing the foot on which the oil is | it to its seat, where this valve will be by the f of 
at once. The piston of the foree pump is connected to a | forced through all four jets at once; but it will be evident | steam until again pushed off. Inthe meantime, during the 
lever or treadle, and the whole apparatus is placed on the | that a hand lever or rod may be readily substituted for the ascent of the phragm, the Se , will cease 
bank near the pit mouth, or at any other convenient place. | treadle, or the treadle or lever may be self-acting. injecting water at the instant the steam enters, by reason of 
The wagon on the rails being scotched, or otherwise stop Beneath the jet pipes and inside the rails are placed two | the of steam, and the hot water from the previously 
in such a position over the apparatus that the four jets just | troughs, A, h, provided with cans, i, i, by means of which the ensed steam will be forced out of » F, by reason of 
touch (or nearly so) the axles close to the axle boxes; a 
smart blow on the treadle or lever acts on the piston of the 
force pump, and throws a small jet of oil simultaneously 


through the four branch pipes on to each axle just when it 
— through the axle box, and thus lubricates the four 
-arings at one operation. 


tank, a, a. 


superfluous oil as it drips from the axle boxes is caught | the pressure of steam upon the same. When the diaphragm 
and returned to the tank, whilst any dirt or other ex- | has arrived at the afore-described highest position, and the 
traneous matter is arrested by the perforated cans, and | valve shute the steam off, a vacuum will be formed by reason 
prevented from passing with the oil into the cistern or | of the injected water; and the pump operates as before de- 


The arrangement is a simple one, and we scribed, and will continue to do so, automatically, so long as 


| have no doubt that there are many situations where it will | supplied with steam and water, — 


In our illustration Fig. 1 is a longitudinal, and Fig. 2a | be found useful. i interior of hemisphere C is coated with non-conduct- 
aes —— = a a NT ————— to prevent loss of heat. 
duck rien ke ag nc fo Om Sunes signeg 
. . ITT ‘ey uck, in te layers, is as a i 
STEAM PUMPING ENGINE. mye ye abe BEF 
DESIGNED]BY MESSRS. SHAW AND JUSTICE, ENGINEERS, PHILADELPHIA. is the same on both sides ; and, in this is not a 


Shins. rt 


Eee 


Ar a recent meeting of the Franklin org ~s 
tus, designed b r. Thomas Shaw and Mr. iltp 
E Fustive, of Pruladeiphin, was exhibited, and described by 
Mr. Thomas Shaw, as follows :— 





like a belt travelling in the of our atmosphere. 
continued use of eig 4d enone chius 00 

Wo have bes 6 puny std beens POSS 
so to speak, since all the fitting to be done isin the nature of 
bolt-holes and pipe apparatus. 

This is a pump that at once dispenses with bored cylinders, 
piston rods, and all these complicated appliances; one that 
can pump sandy water without cutting, and needs no lubri- 
cation; one that will allow the whole foree of the steam to 
be exerted in lifting water, and will not consume one quarter 
in overcoming the friction of parts as in other pumping 
engines.—Journal of the Franklin Institute. 








aia RECENT PATENTS. 

HE following specifications of completed are all 
dated within the year 1868; and that year Id be given 
in ordering them, at the annexed prices, from the Great Seal 
— Office, Chancery-lane. 

(No. 3465, 8d.) Henry Edward Newton, of 66, Chancery- 
lane, patents, as the agent of Alfred Colburn Loud, of San 
Francisco, propelling vessels by means of wheels formed of 
discs p obliquely on an axle, so that they either touch 
po <> ot intergect ne oe e 
pelling w no 

(No. 3468, 10d.) Janne Howead 


us on page 
(No. $471, 10d.) Henry Aitken, of Falkirk, the 
arrangements of kilns for ealaining i Peat meen age pws 
wore a 286 of our last volume. 
_ (No. 3472, ° John Henry Johnson, of 47, Lincoln’s- 
ee Ara Petente, Go the aguas of Come Gonate Keoe, 
of Delaware, U.S., improvements the manufacture of 
chilled cast-iron rail wheels. This patent refers to 
modifications the different parts of such 
“tae aay" neraner int, fee 
0, , 
whi i wom 


plicated arrangement of would 
Selanpenitio for te te teenie beta. 
machinery 
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The appliances for pumping water are perhaps wee | galing tied 
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laid side by side, and blocks or keys being driven in through pees Lee ames tenth to seatenn 

the alternate corresponding links of the several chains he - 9196 vi : -) Cou o7, outonrd Bonne Nouvelle, Parise, “A 
to mind the whole wag en L ap the patentecs can hope vertical #ro-h + drautic engine with a double action.” 

to gain umng these chains 
only tal to see. The objections to such chains are more | construction of the seats of railway carriages, so as to lessen 





the force of concussion when trains meet or run into esch | 


et A? us : ot other.” 
No. 3487, 104.) Samuel William Campain, of Deeping j . Saucs Leemixe and Joun Leeutse, Bradford, “ Improve- 


&t. Nicholas, Spalding, patents arrangements of steam culti- ments in looma for weaving.” 


vating machi whieh we could not deseribe briefly. o13h Geones LOWRY, Bury-street Foundry, Salford, “ Improve: | 


(No. 8488, 1a. 54.) John Jones, of Chesnut House, Strat- ments in machinery for dressing and preparing flax for 
ford. and Samuel Parker Bidder, of Hillfield, Mitcham, spinning.” ‘a _ “ Ba A a 
< oo , Which it 2192. Witttam iLuee Hexey Suitu, Birmingham. “ New or 
ah Fy —- on pepe | ara com, OH — improved machinery to be used in the manafacture of upper 
would a Y p So expiecn. . : leathers for boots and shoes, and other articles made whully 
(No. 3501, #4), Charles William Siemens, of 3, Great) |) nisinly of leather.” 
George-street, patents methods of adjusting and fastening 195, Curnces pe Benous, 10, Strand, “Improvements in loco- 
telegraphic line wires, of which we have prepared illustra motives and other railway carriage .” Ts aS 
riaé. Joun Jawes Covers, Allerton Park, Chapel Allerton. near 
fhons. 21M 
(No. 8507, 10d.) Alfred Wilks Drayson, of Woolwich, 
patents cooling wort or other liquid by passing it through ther games of Oxi” 
troughs, the exterior surfaces of which are moistened and 2137. Jeunes TuHeopors ANATOLE MALLET, 13, 
ed to the action of currents of air. This is an old _— Martin, Paris, “A new or improved mode of and apparatu 
No. 3610, 1s. 6d.) William Thomas Bassett, of Sydney, charging atmospheric air with oxygen ; : 
- , * — ) * — NTO ¥ ~” Romthamnt buildings me 
patents a somewhat complicated arrangement of she 2138, eames Eee - ~ f ol - hamy — u ~ =, - 
" " ) ements in coll springs d in the machinery employed 
washing machinery, calculated, we should think, to exercise ~~ caine on aan "6 pig 
the most startling effect upon the minds as well as the bodies | 9).. “joux Tuomas WAY, 9 Ruwsel-road, “ Improvements in the 
of the animals operated upon. manufacture of hydrochloric acid.” . 
(No. 3511, 44.) Henry Davis Hoskold, of Cinderford, and | 2140. JuLtay Bexxan,,Salisbary-street, Strand, “Improvements 
George Printz Wheeler, of Abinghall, patent methods of | in smelting _ in furnaces, machinery, and apparatus con- 
“ial fue eof 1 dx val shal ,ected therewith 
making artificial fuel, of a mixture of coal dust, coal shale, | ,, ‘outs Ummue Semeeem &?, Lincola’e-tan-Gebie, “ laspeove- 
clay, rice, Indian meal, maize, gluten, pulverised resin, and | “") 1, in agricultural implements.” 
asphalte. | 
(No. 3628, 10d.) James McGlashan, of Dundee, patents | 
machinery for untwisting ropes, which it would require | 
" . ‘ rating liquids, and in the means or apparatus empk 
drawings to describe. - 
th. refor 


in the obtaining and atil at in the operation of «melting.’” 
}2le4. Wittram Hosa er, Jamaica, “ Improvements in 
ed 


(No. 8582, 10d.) William Robert Lake of 8 Southamp- Wists Ho Montpelier, Jamaica, “ An improved 
ton - buildings, patents, as the agent of Charles Joseph ~nes pecially appli e for rapid transit on water.” 
Vowinkel, of Philadephia, U.S., the method of working a RINT . , ments in circalar sew 
reciprocating or “ jig” saw by belts attached to its upper and 
lower ends, these belts being alternately hauled upon by 
eccentric pins carried by a revolving shaft. The patente 
states that by using this arrangement he has been able to 
run jig saws at the rate of 1200 strokes per minute 

(No. 3545, 10d.) Francis William Webb, of Bolt 
patents the method of constructing steam hammers, which 
we have described on page 79 of the present number 

(No. 3546, ts.4d.) William Inglis, of Manchester, patents 
arrangements of steam and blowing engines, of which we in 
tand to speak fully on an early occasion. 

(No. S651, 20. 10d Edward Thomas Hughes, of 125 
Chancery-lane, patents, as the agent of Joseph Notingham 
Smith and Henry Belcher Geer, of Jersey City, U.S., some- 
what complicated arrangements of presses for packing hay ; 
cotton, &c. In these presses the compressing power i | 
obtained by the employment of annular wedges driven by 
suitable gearing 

(No. 3652, 1s.) James Howlinson, of Scarborough, patents | _ 
methods of fitting up railway carriages, so that the seats, &c., | * 
may be converted into sleeping berths. Mr. Howlinson’s 
arrangements are ingenious ; but we much doubt whether the | 
rigging up of six sleeping berths in an ordinary compart- 
ment, as he proposes, would be productive of much comfort 

(No. 3563, ds. 4d.) Charles Crabtree, of Bingley, and 
John Stell, of Keighley, patent machinery for making paper 
tubes, this machinery being so arranged that the paper, of 
which the tubes are to be formed, is carried forward pasted, 
held for being cut into lengths, and cut into lengths or | 
portions, which are separately caled on a suitable mandril, : es 
so as to form the desired tubes. Provision is also made for 2162 MA . team Plough Works, Leeds, “ Improvements 
printing on the paper, uo necessary, d ring ite progress r rrying the steering or other road whee { ements 
through the machine. : , : 


$ 
4 





' 


"iD 
Chiswell-street, “Improved apparatu 


other machines adapted f 
r felds. 
THAN Dernigs, Metropolitan Works, Euston 
ments g Meter ° 


THE PATENT JOURNAL. 64. ALFRED ANCIOM, Lidge, “Improvements in breech-loading 


Grants of Provisional Protection for Six LES JAMES HARCOURT, Lozells, Aston Manor, near 
onths. Rirt cham. “Improvements in axle pulleys for suspending 
615. JAMES CARTER, Nottingham, “ Improvements in disinfect ind sashes or other like purposes.” 
end devdorising fecal and excrementa!l matters, and in tain , SEPu K IN, Bethnal-green 1 
ing Manure.” 14D re of ) and w ag 
1880, Joux ConWAY, Stone Stairs, Broad-street, “ Improvement 217 Jon ; JOHNSON, 47, Lincoln’s-inn-flelds, “ Inyprove- 
in forge fires nents | wing machines,* 
177%. Jacon CHARLES NORMAN, Great College-street r I 21 Jou RAY and GeOR@e GATTON MeLuvisu Haan 
wo Ao iinproved agrica!tural implement for digg: , 25, Great George-streét, Westminster, “ Improvements 
1761. Thomas Gronoe (aeeneraestT, New Kent-road t n rs ng machines.” 
proved street sweeping machine.” 73. Y am Lerrwics, Tafnell-park West. Holloway, “Im- 
1764. Cnances Eanest oe Loaters, Great Suffolk-street m ements in the construction of velocipedes.” 


provements in buttons and studs fur fastening cuffs, wristha . | 2174 \ rAM Mac R I axtle 1 1in-| . and } 


and other articies of dress.” } n Ries, junior, Chester, “Improved mechagiom f 
1969 Onan ces Loves Victor You, 60, Boulevart de Strasbourg tarting and working steam engines, partly applicable to other 

Pari« A new kind of portable camping trunk, containing in « purposes.” 

emall bulk « light tent with all the required furniture and im- | 2175. Roperrt N&SALS, Brookifn, U.S, “An improvement in 


plemepts necessary for military, rambling travellers transfer engraving.” 


emigranta.” 76. Writ1am Epwarp Gepe@s, 11, Wellington-street, Strand, | 


1972, Rowmanr Kxowtes and Joseru Linpiey, Mancheate »n improved method of and apparatus for generating steam 
Improvements in the manufacture apd ornamentatior f 77. ALEXANDER MELYILLR, CLARK, 53, Chancery-lane, “ Im- 
badiew’ night-<drees cases, bed-head bags, watch pockets, and provements in cables for the transmission of electric currents.” 


other similar artictes.” 78. Rermnoto ScuLogssen and James IRVING, Manchester, | 


lve), Warens Conemas, London, and Sauvet Trerox, Heaton “ A new process of convertiag wood shavings, flax, te, hemp, 
Norris, “ Improvements in feeding bottles.” ite, esparto grass, straw, bag, and other materials of ¢ Mfbrous 
2005. ALragy Vincent Newron, 66, Chancery-lane, “ Improve. nature into paper pulp.” 
ments ip apparatus for preparing flax, hemp, and other fbr 218 Barstow Hewnt, 1, Serle-street, Lincoln’s-inn, “ Improve- 
and ip uverting the same into alivers.” nts in looms for weaving.” 
2968. WititaM Koaget LAKE, §, Southampton-duildings, “An | Zisl. Rupotrn DUERRE, Chagsen, “An improved lever manu 
improved method of and apparatus for removing artificial cvat motive apparatus,”’ 
__ ings from metallic surfaces.” Zisv. Jean Barriers Poxbu, braine-le~ ‘omte, Belgium, “ A new 
4. livytea Henny Mvepocn, 7, Staple-inn. “Improvements and improved 
in means or apparatus for propelling canal boats and other the apparatus connected therewish.” 
ols 2183. Timormy THomas, Bridge End, Cardigan, “ Improvements 
Wroataw Attas and Perenr DaLe Niewo.. Sunderland in mills for grimding and bruising or crushing corn or other 
Engine Works. Sueth Dock Sunderiaad Improvements in grain.” 
‘lean generators or boilers for marine purposes,” 7s Wowuamw Writs, Edinburgh Veterinary College, “ An 
lous Wourn, Church e, Rochdale, and Wrutiau Tue elastic horse boot.” 
paciiffe, ¢ vhdale, “Improvements in cards for | 2185. RowLaxp Groroe Firemen, 17, Great George-street, “ Im- 
tort : rt fibrous eabetances.” | provements in rafters or bearers for roofs and floors.” 
‘xe, 58, Southampton-bulldings, “An | 2186. Taomas Hott, Rochdale, “ Improvements in apparatus for 
| supplying and distribating disinfectants to closets and simflar 
purposes.” 
2187: Rene Ourveer’ Paris, Bouidvard de Strasbourg, 23, “Cer- 


agham. - Lmprovements in breech 
tain improvements in the manufacture and construction of 
' 


sud a pouch or cartridge- 


Biandford-equare, “ Im. velocipedes and other similar vehicles.” 


provements in apparatus for effecting communication between 


m bridges we most | 27 Josxrn CrowrHer, Blackbarn, “ Improvements in the | 


Leeda, “ Improved apparatus for indicating the points made | 


and registering the number of games played at billiards and | 


zis JULIAN Bersanp, § y-street, Strand, “ Improvements | 


andcompound for blowing glass and for | 


2188. Fraycis Flemixe, Halifax, “Improvements in driving 
straps or belts.” 

2189. Rover? Sacypens, Croydon, “Improvements in buffing 
railway carriages and in materials for same, which is also 
applicable for springs rally.” 

2191, Josxen Ex.acorr Hotmes, 12, Buckingham-street, Strand, 
* An improved mode of attaching or wecuring the free ends of 
wire and other ropes.” 

| 2192. Wri.tam Boss, Mount, Halesowen, “ An improvement or 

improvements in — for cast-iron rolis and shafts, aud 
other rotating bodies of cast iron.” 

2193. Davi Trevos, Birmingham, “ New or improved apparatus 
for facilitating the production of photographic pictures, as also 
im the mounts or cases and fittings for the same.” 

216. ALFRED STANSFELD, Cornhill Chambers, ~ Improvements in 
apparstas for propelling on land and in water.” 

2196. Jonw Heney Jonnson, 47, Lincoln’s-inn-felds, “ Lmprove- 
ments in dyeing and printing.” 

27197. Hewzy Hieerns and Taomas Scnorretp Warrwoern, 
Salford, “Improvements in machinery or ap tas for pre- 
paring, spinning, and doubling cotton, « other fibrous 
materials.” 

2199, Joun ELLISON, Lisburn, “Improvements in the manufac- 
tare of rope, cord, and twine, and in the machinery therefor.” 
2200. Henry Boon CLAgk, Hyde Hall, Buntingford, “ Improve- 

ments in horse rakes.” 

202. James Duke, Dover, “ Improvements in the construction of 

ships.” 

2244. Wiliam Rosert LAK&, 8, Southampton-buildioga, “ Im- 
provements in marline spikes.” 

2206. Groner FOLLETT, Radnor-terrace, Bird-in-bush-road, Peck- 
ham, “ An improved a facing for brick buildings.” 
22008. ALExaNper Horace Branpox, 13, Rue Gaillon, Paris, 

Improvements in eprings applicable to railroad or street cars 
and other purposes.” 

2210. Jouw Boro, Glasgow, “Improvements in machinery for 
winding yarn or thread.” 

2212. Jous Heyy Jownson, 47, Lincoln’s-inn-flelds, “ Improve- 
ments in obtaining extract from hops.” 

2214. MATTHEW TILDESLEY, Willenhall, “Improvements in ties, 
clips, or fastenings for connecting the bands employed in 
securing bales of cotton, wool, and other products capable of 
being packed in a similar manner.” 

22716. Frepenre Mason Mos, Birmingham, “ Improvements in 
the manufacture of matchets and cutlasses.” 

2215. Grones THACKERAY ABBEY, Chicago, U.S., “Improve- 
ments in breech-loading firearms.” 

2220. Witiam Corners, Edinbargh, “ Improvements in manu- 
facturing and fastening the soles and heels of boots and shoes.” 

2 Jous Gaeeen, Lisburn, * lmprovements in the manufacture 

a) rda, and twines, and in the machinery therefor,” 
WILLIAM BOLL, Waltham-crose, “ Lyprovements in veloci- 


pede 
2228. Wi.tiaM Dewwts, 57, Aldermanbury, “Improvements in 
letter boxes, letter pillars, and such like depositories.” 
rs JosEPH WALSH, Manchester, “ Improvements applicable to 
for invalid perambulator and other vehicles.” 
on HAYWARD, Eekland Bridge Works, near Peni- 
“ Improvements in the manufacture of combs.” 
3. Wiitiam Latye, Carron Vale, * lmprovements in washing 
machines, which improvements are also applicable to churns.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 
eeetT Bory, 67, Strand,“ lmprovements in boilers and 
for producing superheated steam.” 
TOMLINSON BovsritLp, Loughborongh - park 
“ loprovements in the harness motion for power 


OMAS PARSONS, Massachusetts, U.S.. “ A new and useful 
ratus, or engine to be used either in measuring 
ged from a condait, or for various other useful 


tAM Rosert Lake, 8, Southampton-buildings, “ An 
r i apparatus for shearing or clipping animals and skins.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 
1AM Sarre, Barnard Castle, “ An improved horse road 
h.”— Dated 6th August, 1866. 
HN ADAMS, 391, Strand, “Improvements in construc- 
nof revolver flrearms, and iit apparatus employed in their 
manufacture, also in cartridges to be used therewith.""—Dated 
} 28th July, 1866, 

} 1960. WestLsY Ricnarba, Birmingham, “Improvements in 

breech-loading flrearms.”—Date@ 28th July, 1846. 


“Improvements in machinery afd apparatus for the manufac- 
ture of boots and shoes and other coverings for the feet.”—Dated 

} @0th July, 1566. 

1992. Wr.Liam Forsess, Borough-road, Southwark, and WILLIAM 
Bray, Croydon, “ Improvements in machinery for cutting files 
and rasps.”—Dated 2nd August, Lag6. 

} 1986. Samos. CaaTwoor, Bolton-le-Moors, and Joun StuRGEON 
and Thomas SrvregroNn, Burley, “Improvements in hammers 
and in mechanism used therewith,”—Dated lat August, 1866. 

2010. Petex MuaerayY, Vietoria Cottage, Dundee, * Improvements 
in machinery for forming the teeth of bevel wheels.”~ Dated 
Srd August, 1866. 

2039. Heyry Ho.tanp, Birmingham, “ Improvements in the 
manwlactare of umbrellas and psarasols.”—Dated Sth August, 
1 66, 

2512. CLintow EpecumsBe BROOMAN, 1686, Fleet-street, “ A new or 
improved cupror apparatus for containing and supplying oil for 
lubricating oses.""—Dated sth September, 1566. 

1963. JOHN Mokes7:e, THOMAS CLUNES, ag WAtrER HOLLAND, 
Vuican Ironwérks, Worcester, “ Improvegmpnts in machinery or 
apparatus for actuating and regulatigg’Trailway points and 
signals.” — Dated 3h July, 1866. 

1970. Jouws Jawes Bonar, Newport, “Iggprovements in the 

| ao concpetes, and @gfificial stone.”—Dated 

Sist July, Sing 

} 1994. JouN THomas Hapey RicwaARpsoiePotbury, “An im- 

| pees in moulding or pressing glass[%—Dated 2nd August, 

age 


4 Ig «~“THomaAS Gargnwoon, Leeds, and WiLiiam Keats, Leek, 
; 


* ~ 
2001. SAMUEL THomPson Anmstaone, New York, “ Improve- 
ments in machinery for cutting dove-tall joints.”—Dated 2nd 
Angust, 1866. 

1984, JOBN PARry, Lianberis, and RicHAsp Monnis, Cwm-y-gio, 
“Improved machinery for saws.” — Dated Ist 
August, 1866, 


| Patents on which the Styaey Dut of £100 has 
been Paid. f 


2169. Jou#N WYMAN Wooprorp, Sutherland-strest, Walworth, 
“ Improvements in machinery for raising or forcing water.”— 
Dated 30th July, 1362. 

2175. ALFRED VINCENT NEWTON, 66, Chancery-lane, “ Improved 
machinery for metal.”— Dated 3ist July, 1862. 

| 2193. Gores Couas, ham-street West, and JAMES ARcui- 
BALD -4QUES, and JomN Amszicus FaysnaWe, Tottenham, 
“ Improvements in the manufacture of and 

| tools and surfaces,”—Dated 2nd August, 1862. 

| 2161. Gonos ArTHuR BippsiL, Ipswich, “ Improvements in 

railwey crossings.”— Dated ist August, 1962. 
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velocity. As it is, the bouts at Low Nile ascend the eastern 
ge and 4 d the western, the aecess to the latter 
being through the artificial channel. ‘The most direct way 


passage, and approach the a reach of the river by the 
channel to the west of the island of Hesseh ; but this channel 
is 00 impeded by rocks and shallows, that in its present state 
it cannot be used excepting at High Nile. 

At Low Nile no boats lerger than the ord river 
dahabéehs con pass up and down the rapids that ruct 
the eastern and western the ascent being aceom- 
plished by the assistance of a great number of men who 
mancurre and pull wp the boats principally by ropes. This 
isan operation of copederable + troublesome and 
expensive, and invelves mach loss of time. The Nile being 
the highway (and it slways must be the principal one) ‘or 
the conveyance of the traflie of the districts through which 
it passes, the obstruction caused by the cataracts greatly 
i and, to a large extent, at some seasons of the year, 
euts off or breaks the communication between the country 
above and below, most of the traffic descending the river 
during Low Nile being loaded and carried principally on 
camels across » desert rvad on the eastern side leading from 
the landing place or port near the village of Che to 
Assouan, and reahipped. at the latter place in preference to 
encountering the passage of the rapids. A similar process 
takes place at Low Nile with respect to the ascending tratflic. 
Indeed, when my assistants were at the cataracts a large 
quantity of grain was being taken out of barges that had 
been towed up by a steamer at a spot two miles below 
Assouan, where there is a communication leading into the 
desert road just referred to. This is owing to the small depth 
of water at Low Nile in the neighbourhood of the town, on 
the eastern side of the river, prohibiting craft, unless of 
smal! draught, getting nearer the place, excepting by taking a 
circuitous route, namely, by to the westward of the 
land of hiephantipe, and through the channel to the south- 
ward of the island, and then dropping down to the town. 
Could, therefore, a scheme be devised for improving the com- 
munieation through the first cataracts, it would, if carned 
out, be of great and perinanent benefit to the country. 

The rogk of the bed of the river and of the islands in the 
bed, and alee of the banks, and that met with in the imme- 
diate neighbourhood, is granitic. All kinds and varieties of 
granite are met with, a very considerable portion being 
syenitic, and the granite proper being large grained, fine 
grained, red and grey. The irregularities in the bed of the 
river and the exutence of the rapids is due to the hard 
nature of the rock, the water not having suflicient power to 
form a regular and even channel through a material offering 
such resistance to its erosive action. In some of the ad 
joming hulls the granite rock is capped with sandstone, and 
aiong the banks and in the hollows the rock is often covered 
with sand, this covering being of variable and irregular 
thick ness. ° 

in determining the best course to pursue for improving 
the navigation at the cataracts under consideration, the first 
requisite to be ascertained was the difference of the level of 
the water and the distance between the commencement of 
the rapids and their termination. 1 appears that at Lowest 
Nile this diflerence of level amounts to 15 it., and the dis- 
tance being about two miles, the approximate {all would be 
+ tit. per mile at the Lowest Nile, assuming the channel to 
be made what it is very far from being now, a regular slope 
throughout, were it practicable to do so. ‘his would be a 
fall much too steep tor navigation, and at Highest Nile the 
fail would be also very great, the difference of level of the 
suriace of the water between the commencement and the 
extremity being then reduced to 124 ft. or 64 it. per mile. 

It becomes therefore evident thet if a navigation at all 
tuues practicable and easy is to be established between the 
upper and lower reaches of the river above and below the 
cataracts without the interposition of a lock, the difference 
of level must be spread over such 4 distance as would give 


ancasy fall. It i¢ not practicable todo this by deepening and 
muproving the existing bed of the river to the re quisite ex- 
tent, and the selution of the matter could only be obtained 
by an entirely new eut, which would avoid the rapids and 
would be sufficiently long to give an easy fall in the bed. 

In the investigagon that was made, the country was ex- 
amined on both gdes of the river Nile, and a route was found 
whieh ‘ppearfd might answer the purpose in the valley 
through sett on the east side, commencing at the river 
bank posite the nerth a wiand of Philmw, and 

atang be ¥ Assoua where Une Valey widens out toa 
‘ yuently taken through this 
ima Wice toroughout, and at a / 

g,. Was doubtiess a channel 

r hank, where there is deep water 

j ! ft Island of Philw, the line of 
ruute mach Lom d’lan Jo. 1 takes the lowest part of the 
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; 
if 





large portion of it, and probably the larger portion, 
be fownd to be sand, gemerally of a coarse and favourable 
natures; The side bills boundang the valley aub suaptly-of 
granité, capped with sandstone, and it is probable that the 
former shaterial would be met with at a certain depth at the 

gh on the line of route. 

th of the cut, as given en the section; is about 
7) milaggahd the difference of joel at Highest Nile, between 
the c ment and the end, is about 20 ft. This would 
ive a fall of 2 ft. 8 in. permile. The-valley being, as 

: pry we eee eee 
be len, if necessary, assuming it were made, say, 
2) mi , which would involve an additional cutting 
of that Iength, and about 20 ft. deep, the fall might be im- 
proved the Nile to have an inclination of 6 im. per 
mile jut this extra to 2 ft. iim. per mile. 
The however, through cut would in either case 
be ble ; in the would vary between 
7 miles.per hour at High Nile, and 5} miles hour at Low 
Nile, ing the width of the eut to be 100 ft. at the bottom, 
—pe igh i A 3 miles “ low “Nile 
r at High Nile # i at ‘Nile. 
= i on a channel! of 


Navigation would be impracticable through 
such aJemgth, and with a current running at such velocities, 
and the best plan for such project would be to introduce a 
lock at the lower end, and phage oe as — as 
ible. A lock would further e advantage 
ential any interference with the existing state of the alven, 
whilst open cut, with water running uninterruptedly 
through it, would interfere to a certain extent. 
The length of the channel could not be made much less 
than 7# miles, and if it were made shorter it would enter the 
river tan unfavourable spot ae between Assouan and the 
place Wiere the channel is shown on the general plan to join 
the river. At its northern extremity there is a Ty Ameo 
shore OF sand bank at Low Nile, and this-would have to be 
cut though and maintained, and would balance the extra 
cost of the somewhat longer channel shewn on the plan. 
This geheme, which to many would appear, from casual 
obse , to be the most natural one for overcoming the 
ditlie of navigation at the first cataracts, does not, when 
studied, Bold out many advantages. It is quite right, how- 
ever, it should have been examined, but proving @ pro- 


water channel at the concave 

i of Sale neato io een an ogee aoa seale 

below plan. anit sabe fe 4 

From an inspection J nga > ni at fa 

channel with or without a lock were on. it 
il, eapwlihctandiog ah eee eee <a ae 

selected, involve @ very considerable cutting, the 







to be ied out. 


to whieh 

I here that my attention throughout has been 
dived ta the nicenity of oniding any alteration of the 
present régime of the river by any contraction or enlarge- 
‘ment of the waterway at the first cataracts without making 
corresponding provision. mi eT pe my paw works of 
compensation or preservation ect existing con- 
dition of the rae and. fall of the Nile above and below the 


first there would be no interference 
with the existing condition of the flow of water in the Nile, 





te Ape he placed at the end of the cut. This I 
before alluded to. In ject B, however, which has 
for its object the im t the western channel, arti- 


provision would have to be made to take off the water 
on account of the obstruction 
would be oceasioned to its free flow through the channel 
ili This might be done by 
a ee een ene and near the margin of 
Highest Nile, at the spot ly speaking where 1 have 
shown the eut of scheme C, or some of the rocks and material 
in the space between the eastern and western passages of the 
cataracts might be removed. 
The project C, for the new cut on the eastern side, would 
uire works, inasmuch as the exist- 
ing régime of the river, if interfered with at all, would only 
to 


an inappreciable ex 


At wail be gathered from what I have said, when describing 





ject Dan h considerable magnitude, investi were 
instit and surveys made in order that I might determine 
some measvre, if such could be devised. 

Twe scheme. suggest themselves : 

1. ve the western channel through the cataracts. 

This scheme is marked B, on general plan. 

2. Yo make a new cut or channel near the margin of High 
Nile, om the eastern side of the river. 

Thig stheme is marked C, on general plan. 

As Pégards the first of these two projects, the western 
channel or passage through the cataracts is, as I before 
obserWé@y better than the eastern. 

Thewplan on page 106 shows this project, B, on a large 
scale. its aim is to render easily navigable not only the 
westeg channel, but also its natural and direct continuation, = = 
or the @xisting passage previously referred to, situa’ - 
tween The = land onl the catia side of the island of 

Hesseh. It will be seen from the sketch map, pese 104, that 
| if this could be done a direct course would be established 
| ior thé navigation through the cataracts. 
| As inspection of the section along this route, will show 
that. di the Lowest Nile the difference of level between 
the } at the upper end of the island of Hesseh and 
th ination of the rapids ig 151t, At Highest Nile 
the difference of level is reduced to 124 ft. Tbe distaneg 
betwe@& the extreme points is rather niore than 4 miles. It is, 
| themefore, quite out of the questiafi, even if it were practicable, 
| to d@.bo, seeking to improve this ehannel by giving a regular 

slope to the bed, as these falls, spréad over so short a length, 
would produce velocities much too great for navigation. 
The readiest way of getting over the difficulty is to raise 
the level of the water and make @ good channel by construct- 
ing @ Weir at the lower or northern end of the rapids, and 

Wiroauce a lock to get over the difference of level that 
tm thereby be occasioned, and to excavate so much of the 
pth 





to 
we 
roc® ds it will then be necessary to remove, to give a sufficient 
depth of water at all times tor navigation, The quantity 
at to be removed along the ¢entrdl line of the work is 
shuWp on the plan. With the exception of a portion at 
the wpper end, the whole of the rock in this scheme can be 
exca¥ated dry, but opérations could only be prosecuted at 
pe’ of the year when the water was not too high to cover 
thé Fock to be removed. 

TH level of the sill of the lock J have shown 6 ft. below 
the’Eowest Nile, at the northern end’ of the rapids, and I 
haW&ssumed its length between the gates w be 250 ft., 
and fts breadth 50 ft. 

The other, or scheme C, consists of making a new cut or 
canal and channe| on the eastern side, as near the margin of 
Highest Nile as practicable, in order to avoid as. much as 
may be encroaching on the waterway. This new eut (see page 
101), would commence at the bay at the northern end ot 
port, near the village of Chellal, ‘where goods are landed and 
j embarked at Low Nile for conveyance from and to the upper 
country, and where there is a good expanse of deep and still 
water, and passing close to the small of Koroor, would 








end at the northern end of the island ot Sehdyl, where an 
easy junction would be made with the navigable channels to 
the east and weet of the islands of Soulujie and Elephantine. 


A, that 1 do not look with much favour on that pro- 
ject. Not only would it be much more costly than either of 
the other two sebemes, but it would take seve ears to 
m, no 
it in preference. 
) B avd CU, I estimate 
that same. One ~~ ey of 
scheme B is that the excavation being below High Nile, 
would not, as 1 have — referred to, be carried on at ail 


is would involve disbanding the 
workinen for a portion of the 
w 


- 


ear, and their re-engagement 
hen the Nile attained a level sufficiently low to enable 
Moreover, I think it un- 
desirable to. interfere with the flow of water as at present 
established throughout the channel proposed to be utilised 
by this scheme b, more especially in that part of it between 
the island of Hesseh and the mainland. 

The project © for the new channel on the eastern side of 
theeataracts is open to no such objections, and no 1 l 
physical difficulties need be antici in its prosecution, 
and it is the one I recommend should be carried out. 

a" a work in England would cost about 260,000/., and 
could be in two years, by the employment of 1500 
men. ssemiaae the wagfioning i fe and supervision, the 


lock i to open and shut them, and the 
iron sed ea te nod bhoting , all of which will come 


Ms 





at 80,0004 This ig based on the assumption 
that the work will be completed in three years. I assume 
thatthe Egyptian Government will provide the necessary 
workshops, and also residences for the Europeans, and that 
the Government will transport from England to Egypt the 
Fae the other materials to be provided in England. 
I masume that the gunpowder used in blasting the 
rock will: be provided in E; also the necessary cranes 
: i for removing the excavated material. 
this 80,0001, from the 250,000/., a sum of 
170,0001, wil remain for labour and for the transport of the 
articles referred to, which will come from England, and for 
the supply of those enumerated to be provided in Egypt. 
The pruperpal item in this sum of 170,000/. will be for labour, 
and the Govertthent'wil? be better able than myself to form 
an opinion as to how far it will be varied on account of the 
work being in 
in conclusion [ to say that, after mature consideration, 
I am of opinion that the cost of ‘the project C will, if pro- 
perly managed, not itate an expenditure larger than 
the importance and utility of the undertaking will fully 


justify. 
(Signed) Joun Hawksuaw. 


Workine Men's Intexwationa® Exmrerrion or 1870. 
—A deputation of working men last week waited upon Mr. 
John Bright, M.Pab'the office of the Board of Trade, tor the 
purpose of asking the right honourable gentleman to bring 
mm ashort Bill early next vession to protect the inventions 
that might be exhibited atthe Working Men’s International 


2 








Bxhibition to be held next year. Mr. Bright expressed his 
eatire sympathy with the object of the deputation, and pro- 
mised to comply with the request. 
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THE NORTH BRITISH ASSOCIATION OF 
GAS MANAGERS. 

Tux following is the i address delivered 
G. RB. Hislop, of Paisley, ident of the North British 
Association of Gas on the oceasion of the meeting 
of that Association, held at , on the 28th ult. : 

Gentlemen, as you have upon me the honour 
of placing me ia t idential chair, it devolves on me to 
address you on the present occasion, and, as is customary, 
to review shortly what may have transpired of an interesting 
character during the past year, ing to the more im- 
portant things in the c of invention and discovery, 
and so bring before you matter for your consideration, and, 
it may be, di pussion. 

The advantages of this association in the discussion of 
subjects having an important bearing on the interests of us, 
its members, and on that of the companies wham we serve, 
are, | have no doubt, being more and more experienced by 
you. It is very gratifying to review the steady progress 
which this association has made since its commencement in 
its membership. We have now the representatives of nearly 
all the gas companies of any note in Scotland. Numerically, 
it is true, we cannot cope with our junior association on the 
other side of the Tweed, for phpdel reasons that require no 
mention; but, that that association has now also assumed all 
the —— of manhood and maturity, we have at once 
a double proof of the wisdom of, and there is reflected the 
honour on, the promoters of this institution, for the example 
they have led, which has culminated in the permanent 
establishment of two associations which may now well be 
said to take their place amongst the important institutions 
of this country. 

The primary objects of this association are, no doubt, well 
known to all of you; but let me just state, however, for the 
benefit of new members, that we take their presence here to- 
day as a pledge of their earnest application to the study and 
advancement of those objects. 

We have many instances in our own, and perhaps more in 
other countries, of the important results which have accrued 
from a system of rewards for valuable scientific discoveries 
and improvements in the different departments of industry 
and the arts. And I would certainly be one to countenance 
the introduction of this element into the constitution of this 
association, for the encouragement of experimental inquiry 
and research. 

We have hitherto condensed the business of our annual 
congress into one day, and on that account have been under 
the necessity of limiting the number of papers read to three 
or four, including a lecture, and of curtailing the business 

enerally. I feel that in consequence some important sub- 
jects do not receive that amount of discussion and elucida- 
tion which they ought to receive; and as this is altogether 
inimieal to the interests and object of this association, it is 
for you to consider whether the time has not arrived when it 
should be extended over two days instead of one. 

There has been, as usual, a singular variety of inventions 
in gas engineering during the course of the pact yea; 
but to a few only of these I now propose to direct your 
attention. 

Of late years the charging of retorts by machinery has 
occupied some share of attention from engineers, and 
two or more patents have been taken out for that purpose. 
The indefatigable Best and Holden have for some years 
been engaged in perfecting a machine which, in its now im- 
proved form, seems tc work well, and effects a saving in 
wages. It has been at work for some time in the Chartered 
Works, London, and also in Dublin. Where interested, 
parties are invited to see it in operation. Messrs. Dunbar 
and Nicholson have also invented a machine which gives 
fair promise of success; it is made to charge one retort at a 
time, instead of three, as does the former, and at any height, 
which is certainly an improvement. 

Such machines, however, are principally intended for works 
of some magnitude, as the more constantly they are em- 
ployed the more favourably will they compare with the pre- 
sent system of hand labour. With sath boon stokers gas 
companies would not be so much left in the power of refrac- 
tory workmen, and besides being given to the use of cold 
water, they ask no beer to compensate for perspiration. 

A new method of securing the retort doors has been in- 
vented by Mr. Morton, engineer of the London Gas Com- 
pany, which promises to work well, and does away with 
uting altogether. This is effected by turning or facing 
both the retort mouth and door, so that when brought 
together a perfectly gas-tight joint is formed. 

Our esteemed friend Mr. Thomas Whimster, of Perth, has 
invented a most ingenious and effective exhausting and wash- 
ing machine. In outward appearance it takes the form of 
a cylindrical station meter, and filled with water to @ 
similar extent. It is divided into three compartments: in 
the centre one revolves a cylinder composed of a series of 
inverted buckets, which describe a curve from the axis to 
the periphery, each of which carry down under the water 
& certain volume of the gas, which, in virtue of its un- 
equalled gravity to the water, issues from the openings 
placed around the axis up through the water into the end 
chambers from which it makes its escape. A reference to 
the drawing* will render its construction easily understood. 
I may state that I have seen it in action, and am thoroughly 
satistied that the exhausting and washing processes are per- 
fect. It can be made to overcome any pressure, and when 
under it, works steadily, without oscillation, and cannot 
possibly allow any gas to slip. The machine is one which 
will suit the requirements of many gas companies; and 
especially for those who have as yet no washer for their gas, 
and who may at the same time be requiring an exhauster, 
it will be found an excellent machine, seeing that the ex- 
hausting and washing processes are combined. I may add 
that provision is made for drawing off the ammoniacal 
hquor for utilisation and for refilling continuously. 

* (We shall publish engravings of this apparatus next 
week.—Ep. E.} 
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precision, in the dark as well ag in the daylight. The valves, 
which are constructed under the Messrs. Walker and 
Cockey’s patents, are furnished with a cast-iron hood, within 


which revolves an inverted cellujar cylinder, the t 


ig of 


which directs the gas from one to another at 
as you all understand. From yhi i 
passes up through « stuffing-box on the external casihg, 
and by a double set of wheels and pinions is turned with 
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an: dimotel 
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reventing it from being turned ond ite true position. 
Ceasers. Walker have kindly sent anh ings of their patent 
inspection, 


valve for 


at least, 


and to which I beg to refer yous. 1. 
The subject of purification has, in England and Amaia’ 
received a fair share of attention, particularly 


a view to obviate, or rather modify, the 


the fouled i 


or spent material. Purification 
in London and elsewhere has now become inadmi 
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lime 
on 


a 


this aceount ; in such places cxide of iron is now solely em- 


ployed as the purifyi t. 
I wok beta, bea 2 Peet 
does not remove any of the 


The exclusive use ag 
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diminishes the ifluminating power to the extent of 
cent., it follows that about 12) per cent. of the light 
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hstanding these disadvantages, 


in the gas 
objection to its use in private dwellings. Not- 
companies who have 


is et 


becomes 


had to suceumb to the vor populi in the abandonment of the 
lime process have been allowed no consideration because of 
them, but kept, as before, under the terrors of the law with 
regard to price and power. 

will, toa great extent at least, super- 
sede the ordinary oxide now in use, has been patented’ by 


A substance whi 


pence, of Manchester, and is called “ dry copperas.” 


It is much more powerful than the ordinary oxide, stands 
very much longer in the purifiers, and effects a saving in | the 
wages,, By it all the ammonia in the gas is absorbed, thus 
well culling those companies who are under a penalty for 
supplying gas containing more than five grains in 100 eubic 
feet of the gas. Some maintain that it is disadvantageous to 


remove all the ammonia from the gas, 


referees have 


and I think rightly. 


this t 
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led the removal 


the London 


of the whole of it, 
This being the ease, the value of 
ial is enhanced, and as an evidence of 


this it is oe rapidly introduced into the various 


gasworks in Eng 


We have all eause to lament the large amount 


of gas lost 
annually by leakage; consequently, anything tending to 
reduce it, snust ever be interesting to us. Certain 
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ee ee ee foregone con- 
clusion that the Mersey Dock Board and conservators of the 
sive wonrtines arn ae 5 level erossing, on account 
of the navigation. Our with the plans and sections) 
to the chairman and members of the Board has, how- 
ever, di such an illusion, and our object in bringing 
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canals and rivers of towing by means of a pe 
and clip drum. The was laid in the bed of the river or 
canal from end to end, g anchored only at its two ex- 
tremities, and an ‘om the deck of the boat was then 
attached to the rope and wound itself along to its destination. 
The idea was not her had been made 


of the country by means of a horse 
which wound up a made fast on the bank of the river 
at the extreme end. In 1820 4 service én the same 
principle was established on the by Tourasse, and it 
successfully overcame the difficult of the river be- 
tween Givers and Lyons. After noticing the drawbacks of 
the plan, however, and the many in the way of a 
free use of chains cr winding druma, the added that 
present system—consisting of a cli um workin 
along a submerged wire had been invented 
matured by Baron Oscar de il, a Belgian gentleman, 
and the author himself; the first experi having been 
made at Leeds in 1866 for Joseph Fowler and Co., and 
since repeated more extensively on several American canals 
and also in Belgium. The first applieation of the sub- 
merged wire was made on the river Meuse, where a line 
42 miles in length—from Namur to Liege—had been in suc- 
cessful operation since 1868, and was now being extended 
90 miles through the Canal de la 
Having described the Canal de la po i 
the writer added that one of the boats on i 
by 8 ft. broad, and drew 3 ft. water; 
{> > Genre, wound round a 6 ft. 
atom to these there was a winding 
ey eet —— a sufficient i 
or enabling , when off the , to hiteh on again 
any place without delay. The speed of the — > 
10-borse, was 80 revolutions per minute with 9@ |b. 
of steam, and the speed varied from 1 to 3 miles ; but on 
Tiver Meuse they had engines of 14 horse power, workin; 
stream at from 5 to 6 miles an hour, 


il 


that could easily be transferred from ene test to another ; 
and while these were, by « very ingenio . : 
enabled to pass through the narrowest parts of 

lowest bridges, they could easily travel at 24 mi 

with two 200-ton fastened behind - des 
were in all cases laid i 


greater part being galvanised, and having a breaking strai 
of 14 tons. The weight was 4 Ib. yard, and cost, 
including the laying down, 93/. the scaximan work 
done by one tug of 14 horse power, was towing 18 boats con- 
taining total cargo of 1000 tons; while, by 

1500 tons of freight was towed by 10 boats. 

made up stream, and at from 24 to 3 miles 

ym a The average work of the t 

or #00 tons of cargo, in 8 or 12 boats of differen 
steering in all cases being while the average 
of coal consumed by the 14 horse tug amounted 
quarters of a hundredweight pe i 
penses to 22/. per month. The cost 


where the system was i i 

a — Cea cuscuei@ahell © pany 

mile, including the wor ex the 

interest, and ‘the pedemption ef agglial. “This "woh wes 
* Abstract of read before thie 

hanical Ena PS bee ‘ore Institution of Me- 
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average cost of 
their own machinery 


similar relative position to that in which the road traffie was 
by the introduction of the railway and the locomotive. 

means of the clip drum, the tug obtained a hold upon the 
flexible rope laid on the water course isely in the same 
manner as the driving wheel of the locomotive took hold of 


the rigid rail upon which it ran; and the great advantage 
of steam power might, therefore, be similarly brought to 
bear on the movements of vessels in water—leaving to rail- 
ways all their superiority in regard to speed, but restoring | ¢, 
to rivers and canals their advantages in reduction of trac- 
tion. 


Mr. Bramwell complimented the learned author on the 
excellence of his paper, as he thought all subjects which 
dealt with the transmission of goods by a cheap mode were 
worthy of the most serious consideration. He had himself 
seen ts on the Rhone that were fitted with wheels of 
pick-axes, and these being lowered into the water when the 
eraft was ready to proceed, she actually picked her way 
along the bed of the stream at a slow pace; while in other 
places the boats were propelled by means of a light rope 
above the water. The clip drum, which he believed wasa 
really useful instrument, superseded these systems very con- 
siderably, and therefore Mr. Eyth was deserving of the 
highest commendation for bringing the matter so clearly 
before the meeting. 

Mr. Wm. Smith did not wish the meeting to imagine that 
the system was so new as was intended to be implied, because 
the idea had oceupied the attention of the scientific public 
for many years. 

Mr. Hawksley, who spoke very highly of the paper, then 
said he believed that the sudden event of railways being 
carried all over the kingdom had diverted the minds of most 
people from a consideration of the best mode of improyin 
the water navigation. Nothing had been so much neglectec 
as the use of water courses for the conveyance of heavy 
merchandise. They had more water in England than 
in most countries—certainly than in any of the con- 
tinental countries—to dispose of for the purpose; but 
happened that in this country the canals re- 
as they were left by Brindley, in 1780. Now, he 
was of opinion, for slow transit and heavy traffic, that 
canals might advantageously ¢ompete with railways; but 
this could not be effected, unquestionably, until canal com- 
panies did what the railway companies had already done, 
namely, provided the means of traffic themselves, and then 

en the management and control of the whole 
affair. It was impossible for traders on canals to effect 
any great improvement so long as the canals remained un- 
altered; neither was it possible for individual traders to 
establish a system which would require all the appliances 
and capital of very powerful companies. It was entirely 
owing to the want of joint en se that so little use had 
been made of one of the best modes for certain purposes of 
effecting a transit between place and place by the means 
which nature had seneliel them. The locks remained 
exactly as they were fifty or eighty years ago—being very 
small, very narrow, and very short. Well, now, it was quite 
possible—and very obviously so—to have skeleton locks in- 
stead of short locks; that was to have pieces of masonry, 
with gates in them at various intervals, into which they 
could run a train of barges halfa mile in length, and so 
have the means of dealing with a in a proper 
manner. He looked u as being very important 
in introducing to their comsiiigenion the aastiots and the 
means of improving the internal navigation. The author, 
however, had not given them the means of calculating—and 
a most important subject it waa, especially on canals, where 
secistance differed so very mise Tee what was experienced 
in the sea—the means of caleulating the actual resistance of 
the water. They had been told the magnitude of the boats, 
and the amount of skin surface , and now only 
wanted a very little more to make it a complete descri 
tion. He hoped it would shortly be supplied in aageh- 
mentary form. 

After a good deal of discussion, in which Mr. Brown, Mr. 
il, Mr. Cooper, Mr. Head, Mr. Ferney, and Mr. 


took part, 
The President said the paper was just one of those pro- 
t to be most proud. Tt was 


ductions of which they ow 

admirably illustrated, was full of novelty and practical in- 
, and must have occupied a very long time im ‘its 
ion. sanoty 3 very glad to find’ that an 
engineer had a hand in the contrivance, the 
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eapable of working 250,000 tons per annum, i 
other ordinary merchandise. Having described i 
pal processes required to be performed by the inery, 
and the best means likely to secure the requisite power, and 
especially the kind of power, and the most convenient, 
—— ahd least costly method of applying and distri- 
uting that power, the writer stated that it was found after 
experiment that no system of motive power or combination 
of systems could be found to meet those requirements in the 
aggregate with so much effect, convenience, and economy as 
the hydraulic system. Having noticed the facility with 
which this power had been conveyed for long distances at the 
Birkenhead Docks, and also the advantages or otherwise of 
propelling grain horizontally by means of screws, the author 
stated the results of the latter system. At 60 revolutions 
per minute (the maximum effective speed) c= could be 
discharged by a serew in use at a certain brewery, at the 
rate of 63 tons per hour, being at the rate of 1- horse 
power for every foot run. With a screw subsequently put 
into operation of 12in. diameter, and driven at the rate 
of 70 revolutions per minute (the most effective ), 34 
tons of grain per hour were discharged. The e upon 
the grain in the latter case was marked, it being rubbed and 
polished, and thereby improved in marketable condition. 
ut the long distance 


h which the grain had to be 
conveyed horizontally, amounting collectively to 7000ft., 
and the power required to poses Bg the operation, even 
with the best form of screw, rendered it expedient to seek 
some other method less absorbent of power, and recourse 
was had td endless travelling bands. iments were 
made with a 12in. band, constructed of canvas and india- 
rubber. It was found that a speed of 9 ft. per second could 
be attained with heavy grain, and still more with The 
amount of grain the 12in. band at the speed 
of 8 ft. per second, wasjat the rate of about 36 tons per hour. 
Further trials were carried on with an 18in. band, made of 
two plies of stout canvas, covered with vuleanised india- 
rubber. To meet the requirements of passing grain from 
off the straight bands to either side at certain points along 
the travel, several contrivances with air blast, and brushes 
driven from the band itself, were tried, but with indifferent 
success. Both methods were objectionable on account of 
raising dust, and the friction of the brush proved in time 
injurious to the band. The idea then occurred of divertin 
the line of the current of grain by means of an apuend 
deflexion of the band, thus casting the grain clear from the 
band int} the air for a short distance ; it could then be re- 
ceived upon a band travelling in any other direction, and, if 
n , could Ge passed round the warehouse from one 
side to other, or even make a circuit of three sides of the 
block, according to the method in which it was intended to 
dispose of it, or the place in which it was to be deposited. 
There were -ix spouts, 8} in. square, from the upper to 
the various floors. No difficulty was experienced in 
keeping the grain on the band; but it was found 
to glide the grain on to it from the feeding hopper, 
oat wee lees than half the breadth of the band, at an 
ine ion of 425°, which would Ww ey velocity to it on 
falling approximating to that of the The maximum 

grain conveyed by the 18-in. band was at 
hour; the power required for driving 
ge Siw _ to be Fag to 

er effective per run. 
including 


of 70 tons, acting on.a ram 17 in. 

ili accuroulator with a load of 

on @ 20in. ram. The form of tub in which 
holds of ships, and the hoppers 











erane. Caske, bags, and other my a 

or lowered by two classes of y means of 
the hydraulic cradle hoists, of w there were twelve; the 
other by means of 20 ji double-acting 1 
jiggers had also been to the plant in the central 


to lift and lower goods to and: drgmrailway wagons. , 
paper lastly directed attention toome of the great 

which the hydraulie system possesged in so eminent # 
gree, namely, the facility afforded for the extension of power 
to any point where the autae additional contrivantes to 
save time and band labour was fels. 


ee 


Mr. Westipecgtl,.im reply to @ member, said that the gp- 
aratus heey os 4 ardsofa year. There had 
Caan , a8 tn the bands to wear ont, 
though they had done am im@iensé amount of work. The 


grain sustaiged no injury from the bands, as when propelled 
by the screws. * 

“Several members testified to the excellence of the system 
of propelling. bands. .Mr. Ramsbottom could not conceive 
that anything @ould be got to work better. The friction was 
very slight. paper : a very interesting ane, 
and it gave them another exeel ; f whet mj 
be done by hydraulic machinery. ere 4 

Mr. Bramwell remarked that few could a iate the 
difficulties with which Mr. Westmacott had had to contend 
and he was mach ified at the ete manner in whieh 
he had overcome them all. Nemedf the other systems iij'yse 
appeared to the merit of thaférhich had been brought 
before their notice. The least injuryiwas susteimed 
by the grain, foronce upon the hit was quiescen#j@hd 
suffered nothing from attrition Bek F 

Mr. Westmacott explained  thatagtews revolving inified 
cases required about 13 to 14 Horse power to drive themat 
the rate of 60 tens an hour; and seréws in revolving ‘Gages 
nearly 30 horse power to do'the same work ; while the ®and 
required little more than oné mow! pear wee 

Mr. L. Olriek thought it:would be interesting to \itiiow 
that the apparatus in the warehouse could be got into opera- 
tion in a very short space of time, even though on the out- 
break there might be no steam in the boiler’. He had anatle 
experiments with 60 horse power boilers which Sir William 
Armstrong and Co. had fitted, and found that steam/eould 
be got up to 10 Ib. pressure from cold water in twent 
minutes, and to 60lb. in half an hour; whereas mend 
Cornish boilers it would oceupy three-quarters of am hour 
to get a pressure of 101b., and 50 1b. could not be got under 
an hour. 


Upon the motion of the President, a hearty vote of thanks 
was accorded to Mr. Westmarott for his in- 
structive paper. a 
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Sin,— When I wrote to you enclosimge traaing ofa “Feed - 
Water Heater” (which was made connected 4¢ & boiler | 
in Messrs. Todand McGregor’s Engine Works)jand-which | 





the results, but I know 


Tod and McG: was then.a 

when I desi od the under notice. 

seeing Mr. Filis is so confident that Mr. Waters’s feed heater 
will extract all the lime, scalp, ahd’ sediment, from feed 


water, I shall be most happy t give him an order for one, if 
three years it will be 
with a deposit, composed of those ingredients d 
but before he undertakes the order, it is right ‘he 
know the kind of water he is t extract those salt, &&.,from, 


and I have taken the trouble of ‘getting an analyses Dr. 
Wallace of the water we have Been using, viz. ; 7 


cs 


uarantees that in two 


Lime ... os om, 0,39 grains 

Magnesia 0.10 og 

Sulphuric acid 0.38 do. 4 

Chlorine eis aes oe 0.38 do, « 

Alkalies and carbonic acid ... 0.12 do, 

Alumina and phosphates... 0.10 do. 

Oxide of iron ... ove no trace , 

Silica ... eee 0.01 do. 

Organic matter 0.80 do. ‘ 
Total 1.98 grains ; 


In your issue of the 9th ult., Mr. Ellis endeavour pr so 
by quoting a letter in full from Professor Pynchon of 
ford, that this wonderful heater raising the temperature of 
the water to 212° makes it as clear as distilled ‘ 
when chemically tested is almost perfectly may 
reviously contaii 


tived of the various salts it 
oss to reconcile this with the « 
chemists. In the Annales des 


paper by M. Cousté, on the incrustations of 
there shows that the sulphate of lime can be 
heat alone, and that at a temperature of 124° Cent, 
atmospheres of pressures, 251° Fahr., and « 
of getting quit of the lime by filtration ata 
Profesnr Thomson, of Glasgow, also s trati 
and heated up to, 160° 
such is the case—and I for‘one 
believe it—how can Mr. Waters's 


in a tube 10 or 12 ft. lon 
wards of 300° Fabr. I 


. 


Fahr.? 


Enclosed, I send you a sketch of another feed heater, |, 
which has been in use for about nine months. It has no ad- 
vantages over the other that I know of (ex 


cleaning out ), the difference in fort 
sition it was to occupy in the 
intend to trouble you again on 


mention to those of your readers who intend using 
v 


sn 



















you were good enough to insert in your: issue of the 2nd ult., | 
my sole object was to show the ae it, bore, to the 
patented by Mr. Waters, anil upheld by Mr. Ellis as a perfect 
cure for all steam boilers troubled with deposit of “scale, 
sediment, and scum,” as he calla ih, However, in im- 
pression of the 23rd ult., there is from. . i 
which I cannot allow to pass unnoticed. I aim, 
not the pleasure of seeing that gentleman when 
this city for the J pe of testing one of | 
similar to the sketch setit you, for had we mat 
than probable he would 

marks. First. He says 
desired ‘from the 

heater had been up three 
during that“tinae;" also. 


cleaned Out the 


that had 

there pet cA 
three years fn tse, and 
being so pure and almost free 
a little every day no deposit 
no a in boiler with water 
277° Fahr., of edurse I 

“seam, seale, and sediment” inthe 
lower tem , hence 
hole in it. Again he saya, 
favourable cire 





iq 
8 


heaters that, unless the plunger o 
to the chamber to the bottom of 
as close as possible thereto, they 
forcing the water into the boiler. 


I remain, Sir, yours very truly, * 


Glasgow, August 4, 1869. 





NOTES FROM THE NORTH 
GLASGOW. 
Glasgow Pig Iron Market.—Since this fat 


| pig iron market has undergone further improvemen 
+ to business done and as to prices. During 


have advanced 8d. to 0d. per ton. 


to-day at 52s. 44d. cash, and 52s. 74d. month. 

uotations for No. 1 Coltness and No. 1 acta ae 
tively 61s. and 60s.; for No. 1 G. M,B ~ 6d, 

o. B Sis. 6d. The shipments of Scoteh’ 


on the increase at most, if not 


Middlesborough pig iron bas again found its 

: the week ending on Saturday 
ut still the decrease th 
with the imports last year, is already 


mouth. 


D 
were im ted, b 


price of Scotch pig iron goes up 


portation of Cleveland iron may be ex 


in launches on the Clyde. Besides the of | 
~ encly. thece have boda Seliaehal oat 


en of in detail separately, 
Clyde no fewer than six vesse 


: inl bee 
“ Inman” line to New York them, as 
Princess Royal steamer i ¥ to Tin 
I may add that Mr. Patterson if #/ foreman with 
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heater do the same.at 212° 


- - a hole for 
n being caused sdlely by the 
engine room. Ab I do not 
this matter, I may.as well 
the feed 
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f the feed fits closely : 
the stroke’ au the valves: 
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light sheet plates is sufficient to 

ay a Prices for all deseriptions 
remain in favour of the producer. For pi 
theo i fs agen for the home trade, but at the weekly 
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bag ini tbe ropa into the street, forming 
‘every desi to the open area already existing at 
tthe janetion of ond Lethiaaends, I te 90 
point that @he entrance to the new station will be 
ue SER an eee ines ontes giztug onsen $e 

ww opa eourt-yard, the central portion of w! may 
“spomibly be laid out in grass. The main front of the station 
ings will be at the Princes-street corner, facing towards 
the ation 103 ft. in 
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RAILWAYS IN INDIA. 

In laying before the Secretary of State for India 
its views upon the necessary future railway extension, 
and the broad system considered most advisable for 
effecting such a work, the Government of India 
— the probable direction which such railways 
should take, and the order in which they should 
constructed, advising that certain lines should be im- 
mediately set in hand, and that the remainder should 
be gradually completed as the best means for executing 
the work were made clear, whether by Government 
efforts alone, or whether by the Government in con- 
junction with private companies. 

The existing railways, constructed, in progress, or 
sanctioned, have naturally been laid out as trunk 
lines, effecting communication between the principal 
cities of India, and passing through the districts com- 
manding the maximum amount of traffic. The 9000 
miles of railroad which are considered necessary to 
complete an efficient system, consist, therefore, of lines 
laid through territories which would probably in the 
future ensure a remunerative traffic, and branch lines 
whieh would open up the country, achieve communi- 
cation with the interior, and connect some of the main 
lines already completed. ‘To gain a clear idea of what 
is proposed by the Government, it will be well to re- 
view the present extent of railroads in India, and the 
location of the lines which are finished or in hand. 

At the mouth of the Indus, 109 miles of railway 
have been made from Kurrachee, on the west side of 
the river ; it is intended to extend this railway to the 
north-east, following the course of the Indus, to make 
a junction with the western terminus of the Punjab 
Railway at Mooltan, and towards the south-east to 
join with the Goozerat line, and effect a direct com- 
munication with Bombay. A total length of 1034 
miles would complete this section. At the foot of the 
Himalayas, which form the northern boundary of 
India, the Punjab Railway has been completed for 429 
miles, and 293 miles are in progress. Its western 
terminus is at Mooltan, on a confluent of the 
Indus, and it extends westward to Lahore, turning 
to the south-east by way of Umritsur to Delhi, where 
a communication will be effected with the East Indian 
Railway. From Lahore to Rawulpindee, 173 miles to 
the north-west, the line is already in progress. It is 
proposed to extend this line to Peshawur, 100 miles 
further west, and beyond the Indus. Short branches, 
amounting in the aggregate to 150 miles, will com- 
plete all that is considered necessary for this district. 

In the North-west Provinces Oudh 1312 miles 
of railway have been constructed, or are in + amy 
including the main lines of the East Indian Rat way, 
and the Oudh and Rohilkbund with their respective 


branches. The East Indian line joins Delhi to}j 


posite Calcutta by way of Agra, Lucknow, 


|| Bengal system is 943 miles, and it is proposed 


Baroda, and the Great Indian Peninsula, i 
the whole of an eligible district, and forming a railwa 

communication with important towns now isolated. 
From the northern terminus of the Eastern Bengal Rail- 


tended for 210 miles as far as Darjeeling, 
of the hills. The present railway mi 
to add 


2/1200 miles, mostly in short lengths (the line to Dar- 


jeeling being the most extensive). 

The east side of the Peninsula, between Calcutta 
and Madras, is now devoid of railways ; and it is pro- 
posed that a line skirting the coast should be con- 
structed, which, with branches, would have a total 
length of 1105 miles. When these are com a 
direct communication between Madras and Calcutta 
will be effected. The Madras Railway in the 
southern part of the Peninsula crosses from coast to 
coast in a south-westerly direction from Madras to 
Beypoor. Towards the north-west a line, partly 
completed, will penetrate the country, and will make 
a junction with the south-eastern extension of the 
Great Indian Peninsula Railway, also authorised and 
partly completed. A shorter branch, also turning to 
the north-west, has a terminus at ore, while 
from the port of Negapatam, south of Madras, another 
branch, running eastward, makes a junction with the 
main line at Errode. Collectively, these lines, finished 
and sanctioned, have a length of over 1000 miles, and 
a further distance of 420 miles, is all that will be re- 
quired to complete the section. 

The west coast of the Peninsula between Beypoor 
and Bombay is also without railways, and it is pro- 
posed that a line should be made between these 
places at the foot of the western ghauts, opening im- 
portant ports upon the coast. Nine hundred and 
thirty miles are estimated for this section, The My- 
sore district would be opened by 300 miles of main 
line and branches, commencing at Bangalore, and 
extending as far as the terminus of the Madras Rail- 
way (north-west line). 

n the Deccan 818 miles of the Great Indian Penin- 
sula Railway and its branches are opened, or in pro- 
gress. From Bombay one branch runs north-east to the 
Satpoorah Hills, and is in course of being joined by 
the Jubbulpoor extension of the East Indian Railway. 
About the middle of this line another branch to 
east reaches as far as Nagpoor. Towards the south- 
east the line is partly made, and is being completed to 
join the Madras Railway at Cots a town on the 
north-west line of the Madras Railway. Over 1000 
miles, it is considered, will be required to complete 
this section. These works would inclade lines joming 
N r on the Great Indian Peninsula to Bezwarrah, 
on the east coast system, connecting this railway with 
Hyderabad, and the south-eastern branch of the Great 
Indian Peninsula, extensions to the west coast to con- 
nect the suggested communication between Beypoor 
and Bombay, and smaller lines, making junctions with 
the Madras Railway and its exteusions. 


miles of the Great Indian Peninsula Raiiway, and 
500 miles additional are recommended for adoption to 
complete the requirements of the district. 

The Bombay and Baroda Railway —— the 
coast line coolant from Bombay has a total length 
of 306 miles, and an equal length would effect a 
junction with the branches from Kurrachee, and so to 

branches 





Howra, o 
Allahabad, Rajmahal, and Burdwan, with a branch 


the Indus =a line, eon ie ee 
the east would, by means of t through 
Rajpootana, ping with Delhi and the north-eastern 
rovinces, 
Finally, in Burmab, 166 miles are recommended, to 
oin and Prome. 
Such is a sketch of the railway 
extensions in India, which, if ever com will in- 


The Central Provinces are accommodated by 244 | possil 
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FORTIFICATIONS. 

Tux recent debate in the House of Commons upon 
the Fortifications Bill was conspicuous for the igno- 
rance displayed as to the real a of our coast 
fences, and the prejudice which exists against the 
adoption of a comparatively effective means of de- 
fence. From the quotations from a by the 
President of the Board of Trade, in which the services 
of the military authorities were described as bei 
characterised by absolute lunacy, to the speeches 
more than one member of the Legislature, who spoke 
of our forts with poetic scorn as “ bricks and mortar,” 
the whole discussion was marked with unfairness, so 
far as the a ry to the Fortifications Bill were con- 
cerned ly, the measure concerned the 
completion, and not the commencement, of the work, 
and referred only to the were advanci 
sum required for the finishing off the works in . 
It is a matter for surprise, however, that Captain 
Beaumont’s suggestion for reducing the loan by 
225,000/., did not meet with more consideration from 
an economical administration, especially as the sugges- 
tions made would also have been attended with pro- 
bable advantages in ultimately securing the best means 
of defence for two of the most important forts around 
the coast. 

Were it not for the obstinate assertion that our 
coast defences have done no more for the apn 
than involve it in a large expense, that soldiers w 
always form a better defence than “bricks and 
mortar,” and that all forts are useless because they 
would not prevent the landing of an enemy on some 
adjacent and undefended stretch of coast, it would be 
scarcely worth while to consider the question ; for it 
is obvious that there are certain vital points along our 
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sideration, to be repelled by 
could be concentrated upon any required spot, and 
form defences far more efficient than a system of con- 
tinuous fortifications, even if such defences were 


b 
roved for 


= 


El: 
‘ 


s 
e 


i 
! 






























































ee 





































[AuscustT 13, 2869. 





. Itis 
assumed that the sums ted will finish the 
woth ens Oat tan Wa Bee of fortifica- 


fleets, and be im fortresses—impregnable, 
that is, to our existing ordnance ; but if during the 
next ten years as great an advance is effected in the 
destructive powers of our heavy guns as the last ten 
years have seen, then our coast defences will stand 
with regard to ordnance in the same relative position 
—— would to-day if the original designs had been 
carried out. 

Sach a consideration points out the advisability of 
proceeding with all ducteliberation and caution with 
these national undertakings. Had the defences been 
carried out as at first was intended, and in the time 
proposed, we should not now be possessed of a single 
fort we could rely upon—not one that would with- 
stand a moderate attack from comparatively light 
guns. And now that they are nearly completed, 
and corrected up to date, so to speak, we can hardly 
expect that they will continue to afford us satisfaction 
for many years. Heavy guns are silent just now, and | 
no more gigantic trials of offensive strength and passive | 
resistance are in immediaie prospect at Shoeburyness, | 
but it will not be long before the competition between | 
gun and armour is again renewed, with heavier | 
ordnance and correspondingly increased strength of | 
shields. But to whatever lengths sach contest may | 
extend, and however largely the calibre and the power | 
of our heavy guns may be iacreased, we shall have to | 
be content with our coast defences, almost as they | 
stand, for it would be obviously impossible that they | 
should be periodically renewed with increased strength. | 
The suggestion of Captain Beaumont, in the recent 
debate, that the two principal forts at Portsmouth | 
should be left in their present state of incompleteness, 
with one tier of guns only instead of two, had some- | 
thing in it beyond the reason advanced for effecting | 
economy. The postponement of the completion of 
these two extensive works would afford an opportunit 
of learning what the next two or three years will 


tions which wil —— har the incursion of hostile 





bring forth in the way of heavy guns, and would ulti- | 
mately give an opportunity of completing the forts | 


under consideration in the most perfect manner prac- 
ticable. Meanwhile, our coast defences mount guns 

heavier and more effective than any which could now | 
be brought against them, behind walls which would | 
resist the heaviest fire of hostile artillery, and, being | 
in this position, we could afford to wait for a time to| 
effect whatever modifications the advance of the next | 
few years may render necessary. 


— | 
LIGHTING COAL MINES. 

Tue awful loss of life which has been occasioned 
both in this country and abroad, during the past few 
years by colliery explosions, is at last, we are glad to 
see, in a fair way to receive the attention it merits ; 
and we trust that the next session of Parliament will 
not be allowed to pass without some material improve- 
ment being made in our legislation on the subject of 
colliery management. It is quite time, not ab that 
the thoroughly efficient ventilation of coal mines 
should be rendered compulsory by law, but also that 
means should be adopted to ensure that the law is 
carried out. Quite apart from the ventilation, also, 
means should be taken to ensure the proper lighting 
of coal mines, and this lighting should be so 
effected that even in the event of the ventilation 
of a portion of a mine becoming temporarily 
deranged from accidenta! causes no harm could result. 
The safety-lamps now used, though no doubt excellent 
in their way, give but a very miserable light, and 
those who have studied the causes of past explosions 
well know that these have been in many instances 
caused by miners opening their lamps to get a little 
extra illumination. The surfaces of a coal mine, in 
fact, ss such great light-absorbing power that 
none but a very powerful light can be regarded as a 
really efficient one. 

Bearing these facts in mind, Mr. Henry Bessemer, 
in a letter addressed by him to the 7imes a few days 
ago, has suggested a method of lighting coal mines 
which appears to us well worthy of careful attention. 
As some of our readers may be aware, Mr. Bessemer 
has been lately in investigating the action of 
combestion under high pressures, and the results 
which he has amr have led him to — that 
lamps in which Peper momen 5 tf pressure 


square inch above the pressure of the ai 
a small hole being left at the top of 

escape of the ucts of combustion. Under such 
circumstances not only would the light produced by 
the combustion of the gas be intensified, but the 
pressure within the lamp being in excess of the sur- 
rounding atmosphere, the latter would be prevented 
from entering, and consequently, even if an explosive 
mixture existed in the mine, it would be pe iy safe 
from ignition. 

Such is Mr. Bessemer’s plan, and an admirably 
simple plan it is. By the on of a series of brilliant 
lights, such as he proposes, the galleries of mines may, 
as he says, “be lighted like a workshop,” and there is 
really, as far as we can see, no good reason why this 
should not be done. The supply of air and gos under 
suitable pressure presents no practical difficulty, and 
by the aid of suitable reflectors one powerful lamp, 
such as we have described, would be enabled to give a 
good light for some considerable distance around it. 
By the aid of easily contrived arrangements, also, some 
of the lamps might be made to a certain extent port- 
able if required, but in such a case care would of course 
have to be taken to protect the glasses from accidental 
fracture. Mr. Bessemer states that he is “ convinced 
that the thorough lighting ofa coal pit, and its ventila- 
tion so as to insure health and safety to the miners, 
are purely a question of £ s. d.,” and in this opinion 
we perfectly agree with him. We do not consider, 
however, that in matters of this kind any question 
of expense should be allowed to interfere with 
the adoption of thoroughly efficient arrangements, 
and we think that it should be placed beyond 
the power of any colliery proprietors, actuated by par- 
simonious motives, to risk the lives of the men 


‘employed by them, As in the case of boiler explo- 


sions, the experience of past years has taught us that 
a knowledge of the risks to which they are exposing 
not only themselves but others, is not of itself sufli- 


icient to make all men adopt means to avoid these 


risks; and it is, we think, time that both boiler owners 
and colliery proprietors should be made to feel their 
responsibilities more strongly. How this can best be 
done is a matter which we shall not discuss here, as it 
is to a certain extent foreign to the object of the 
present article, which was specially to bring before 
our readers the system of lighting we have already 
described, a system, we may add, which has not been 
patented. The fact of a good invention being public 
property, has in but too many instances proved to be 
a bar to its adoption, as it has been nobody’s interest 
to show that it was “the right thing in the right 
place ;” we hope, however, that Mr. Bessemer’s plan 
may ay an exception to this rule, and that it may 
shortly be tested on such a scale as to demonstrate its 
practical merits. 


MARINE ENGINE ECONOMY. 

To that large branch of the mechanical engineering 
profession whose members are designers or con- 
structors of marine engines, nothing, at the late New- 
castle meeting, could have afforded more interest than 
the fine ships building at Leslie’s (of Hebburn) for 
Lamport and Holt, and the remarkable engines, 
constructing by Robert Stephenson and Co., intended 
to push them 30,000 miles out and home between 
Liverpool andChina. The ships—four in number, and 
intended for the tea trade—are each 315 ft. long, with 

roportionate beam and depth. The engines, designed 
by Mr. Alfred Holt, are unique. For each ship there is 
a compound engine, working upon a single crank—a 
29 in. high pressure and 66 in. low pressure cylinder, 
with 4 ft. stroke of pistons. The high pressure steam 
is taken from boilers worked at 75 lb. per square inch 
—boilers 9 ft. in diameter, and made of West Cum- 
berland hematite plates } in. thick, and double rivetted 
on all seams. It need hardly be mentioned that these 
boilers are fed from their own condensed steam, the 
surface condensers being fitted with wood ferrules. 
There are two boilers in each ship, each boiler having 
two circular furnaces at each end, making eight 
furnaces in all for each vessel. Each furnace is 3 ft. 
6 in. in diameter, and of proportionate length, the out- 
let from each furnace being through a short 18 in. flue 
communicating with a combustion chamber at the mid 
leogth of the boiler. From this combustion chamber 
ninety tubes, each 4in. in diameter, and § ft, 2 in. 





exceeding that of the atmosphere might be advan- 
hgbtung 


long, return to each front or furnace end, 





180 tubes in each boiler, or 360 in all for the 
ir. The of combustion 


i back, over the ge ge ge a 
p wry here wine Fe i with their 


‘ themselves, a top high 
pressure and a bottom a ee 
wrought-iron steam ft. or more in diameter. 
The details of these are and 
the work ip is all that’s connoisseur would expect 


from the great house of Robert and Co., 
who, by the way, ought, by this time, to be com- 
missioned hy the Admiralty. 


It is asserted, upon the best authority, that shi 
of the class under notice, with Holt’s engines, m 
their eleven knots an hour, month in and month out, 
and at a rate of consumption hardly rising to 2 }b. of 
coal per indicated horse power per be 








AMERICAN LOCOMOTIVE BOILERS. 

Ir is impossible for an English engineer to read the 
records of American boiler explosions without being 
struck by the very large number of failures of loco- 
motive boilers which occur annually on the other side 
of the Atlantic. In this respect the American records 
form a strong contrast to those of explosions in this 
country. Here the number of locomotive boiler ex- 
plosions seldom exceeds three or four per annum, and 
considering the large number of locomotives now at 
work in the United Kingdom, locomotive boilers may 
be said to possess a greater immunity from explosion 
than almost any other class. Toa great extent this 
is, no doubt, due to the fact that locomotive boilers are, 
almost always, worked under skilled superintendence, 
and subject to frequent inspection; but it is also due 
to their being, with but few exceptions, well con- 
structed, in the first instance, and properly propor- 
tioned for the work they have to perform. In America 
locomotive boilers, although under quite as skilled 
superintendence as our own, are yet more liable to 
explosiou from the fact of their having generally less 
superfluous strength when new than would be con- 
sidered necessary by our railway engineers. American 
locomotive superintendents use 7 in. and 3 in. plates, 
where we should use yy in. or $in.; and notwith- 
standing the high pressures used, double rivetting is 
still the exception rather than the rule. The conse- 
quence of all this is that in a list, now before us, of 
94 boiler explosions which occurred in the United 
States during 1868, no less than twenty-three ex- 
plosions of locomotive boilers are recorded, these 
explosions thus amounting to over 25 per cent, of the 
whole ; while from another record of the explosions 
which took place in the month of May last we find 
that during that month four locomotives exploded on 
different American lines, These are facts which de- 
mand the serious consideration of American locomo- 
tive engineers, and we trust that in the records of 
future years we may find evidence that the lessons 
which they teach have not beea disregarded. 








METALLIC TUBES. 

PRE-EMINENT above all other mechanical novelties 
submitted to the inspection of the Mechanical En- 
gineers at the Newcastle meeting was Taylor’s machine 
for the manufacture of tubes from sheet metal. With 
an appropriateness rising almost to the elevation of 
poetic justice, the machine was exhibited at the works 
of Messrs. Robert Stephenson and Co., the birth- 
place of the locomotive engine. We have so lately 
given a full description of the machine, that no repe- 
tition is necessary, but it may be said that a large 
number of tubes were made at a lineal rate of nearly 
a foot a second, with no attendance beyond feeding 
the sheet metal and taking away the tubes. Of the 
tubes made, one of copper with an internal joint (i.¢., 
flush outside) was tested without the slightest leak to 
upwards of 200 lb. per square inch. This test was 
repeated in the presence of several gentlemen of pro- 
fessional eminence. ‘There can be hardly a question 
of the suitability of these tubes for surface con- 
densers. 








gineers. In addition to these r 

present year, Mr. Whitworth has just to the Science 
and Art 80 Exhibitions of the value of 26/. each, 
to be a to students in the universities, colleges, and 
schools, public and private, in the United Ki . These 
exhibitions are to be held for one year, and the students must 
—— for mathematics, mechanical science, and 

wing. 
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LITERATURE. yale 
PPh e ‘ used in m: % 
‘anual of Machinery and Millwork. 1LL1AM treating 
* stacavons — a, eRen, Fn 5 Dab. metals and 
72.8.8. Lond. Edin. ; London : . r 
Fenris Oridin and Company. other — materials. 
Tuere are no doubt numbexs,of- our peaders who | of rr} ‘and rules 
have long looked forward to thea | stiffness, this . 
volume before us, a volume which forms the last,’ We! similar chapter we, being 
believe, of the admirable series of practical aati faulhors Manual of Cicit Ba 
} chapter, great care has 


which it belongs, and which in every way maintains |; 


the high character which that series has 

acquired. Professor Rankine divides his new w 
into three parts, treating respectively of the “ Geome- 
try of Machinery,” the “Dynamics of Machinery,” 
and the “ Materials, Strength, and Construction .of 


or less number of chapters and se¢tions, the classifica- 
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. chapter deals with 
principles hating $0 stemahs end stiftaces a start, 





bands, links, rods, , axles, shafts, teeth of 


Machinery,” and each part is subdivided into ithe Sn contains numerous useful rules for proportioning 


tion throughout being excellent In the first part, 


which occupies rather more that half of the whole | other details. Fi 
book, we find much that is. veally new, and a| tie notion yo cutting toole, 


good deal more which is far from 


ing as gene- 
rally known as it should be, 


Beginning with 


wheels, wheels and pulleys, levers, beams, cranks, and 
iy, we have a chapter treating of 
and of machine tools, 
scraping surfaces, wheel cutting, &e. 

Qur’ notice of Professor Rankine’s book has 


definitions and general explanations, our author! sssumed the form, more of an enumeration of the 


goes on to consider the motions of primary moving 
pieces in machines, and explain the varieties of these | 


j contents of the book than of a review properly so 


called, and from the great scope of the work this has 


motions, which he divides into three classes, namely, | heen almost necessarily the case. We trast, however, 


straight translation or shifting; simple,rotation or | 
turning, and helical or screw-like motion. Fach of | 
these classes is considered indepeniently, and various | 
methods of solving, geometrically, ptoblems connected | 
with them are given, The next aster is devoted to | 
the motions of secondary moving pieces, which are 
defined as “those carried by other moving pieces, or | 
which have their motions not willy guided by their | 
connexion with the frame.” This chapter includes, | 
amongst other things, some convenient rules for | 
drawing rolled curves and a clea¥ ¢xplanation of the 
action of rolling hyperboloids, an action upon which 
the construction of skew-bevel wheels depends. 

The fourth chapter, which treats of elementary com- | 
binations in mechanism, is a particularly valuable one. | 
It deals with wheels of various kinds—such as spur | 
wheels, bevel wheels, skew bevels, elliptie wheels, | 
lobed wheels, spiral sectors, and frictional ing; 
it contains rules for proportioning and drawing teeth 
of various forms and for various purposes, cams, &c. ; 
and besides these matters it treats of connexion by 
bands, connexion by linkwork, counexion by plies of 
eord, hydraulic connexion, the principles of wheel 
trains, &c., concluding with a classification of the 
“mechanical powers” which Professor Rankine rightly 
considers as but three in number, namely, the lever, 
the inclined plane, and the pulley, ‘The fifth 
deals with aggregate combinations of mechanism, the 
term “aggregate combinations” being one intro- 
duced by Professor Willis to denote assemblages “ of 
mechanism, in which the motion of one follower is 
the resultant of motions impressed upon it by more 
than one driver.” Thus the chapter treats of differ- 
ential pulleys, compound screws, epicyclic trains, sun- | 
and-planet motion, link work of various kinds, includ. | 
ing link motions commonly so called, circular aggregate 
paths, epitrochoidal paths, and rolled paths in general, 
feathering paddles, and parallel motions of various 
kinds, all these subjects | sae dealt with geometri- 
cally, and numerous rules for designing and propor- 
tioning the various “‘ motions” being given. Next we 
have a chapter treating of traversing gear and feed- 
motions, of arrangements for engaging and dis- 
engaging, of valves of various kinds, including slide | 
valves and their motions, and of arrangements for | 
changing speed and stroke ; and with this chapter the | 
first part is concluded. 


The second part treating of the dynamics of ma- | 
chinery contains much that has previously appeared in | 
Professor Rankine’s manual on the Steam Engine and | 
other Prime Movers, but which is very correctly given 
in the present volume, for which, by-the-by, the | 
author states it was originally written. The part is 
divided into four chapters, which respectively deal 
with general principles ; the performance of work by 
machines; regulating apparatus—including brakes, 
fiy-wheels, and governors; and the efficiency and 
counter-efliciency of pieces, combinations, and trains 
in mechanism, including teeth, bands, fluid connexions, 
&e. The term “counter-efliciency” has been intro- 
duced by Professor Rankine to express the proportion 
m which the total work in a machine is greater than 
the useful work, and its employment is in many cases 
very convenient, ‘ 

The third part of the book deals, as we have alread 
stated, with the materials, construction, and st 


' 
} 





that we have said sufficient to enable our readers to 
form a clear idea of the volume and of the informa- 
tion which they may expect to derive from it, and 
really that is the main object of a review after all. 
Taken as a whole the book is one of great value, and 
we in fact know of no work in the English language 
that can be fairly said to compete with it. It is 
essentially a book dealing with the principles of 
machinery and millworks, and as such tt is eritirely 


| distinct from the admirable Mills and Milheork of Dr. 


Fairbairn, and other works of that class, which treat 
more of the practical applications of such principles 
than of the principles themselves. It is written 
throughout in the terse style for which Proféssor 
Rankine is so well known ; and although it necessarily 
contains a good deal of mathematical reasoning, it 
also includes a vast amount of information which can 
be turned to useful account by those ignorant of the 
higher mathematics. Altogether we cannot, perhaps, 
better express our opinion of the work than by saying 
it is fully as good in every respect as the well-known 
manuals which have preceded it; and certainly no 
higher praise could be given. 





Cassell’s Popular Educator. Cassell, Petter, and Galpin: 

ndon and New York. 
Tux Popular Educator is one of the many compre- 
hensive educational works which Messrs. Cassell, 
Petter, and Galpin have produced, or are now issuing 
periodically. It is a serial most eagerly grasped 
by the thousands of imperfectly educated people, 
who seek to improve themselves by the cheapest and 
simplest means, Necessarily the pages of this serial 
embrace an extensive range of subjects to which we 
need not refer further than to remark, that each is 
dealt with ina manner well suited to the capacity of 
the mass of subscribers. In the most recent part a 
series of papers have been commenced, entitled “ The 
Natural History of Commerce,” a subject which, if 
properly handled, will deserve a more special appre- 
ciation than it will probably receive in the Popular 
Educator, although it would be difficult to secure for 
it a more extended one. Commencing with the 
physical characteristics of this country, and = 
mg out the influence they exercise in developing 
its productions and industries, the scheme of the 
author is apparently to consider broadly the whole 
question of commerce, and all the physical and 
moral influences which help in stimulating or re- 
tarding it. We hope, however, that the writer of the 
papers under consideration will not base his reasoning 
upon the assertion contained in the introductory re- 
marks, that our trade is departing, our skilled labour 
seeking better markets, and that the commerce of the 
country is gradually being ‘overwhelmed by the suc- 
cessful competition of the Continent and of the United 
States, 








Tus Artastic Tetzexsaru Compantes.—It is announced 
that the French Atlantic Telegraph Company have adopted 
the reduced tariff of the Anglo-American of ll. 10s. per 
message, the two undertakings on these terms simply com- 
potas cae a While it is not for the ultimate 
interest of this branch of enterprise that reductions should be 
recklessly carried on, the public, it is remarked, have hitherto 
derived @ very substantial advantage from the establishment 
of the alternative route, the charge having been 5/. for each 


message to America when the French Company was formed 





of machinery, and it contains an immense atnount of 
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a planing machine. The face which is being 
stead of being in a vertical position, as in 
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holder being made to traverse over the face of 
This arrangement facilitates the placing of the 
stone upon, and their removal from, the machine, 
moreover, enables greater rigidity to be obtained; the ma- 
chine shown, however, was rather deficient in this latter 
respect, and a good deal more weight might be put into it 
with advantage. The action of the cutting tools in the larger 
machine is exactly the same as in the machine we formerly 
described, and it is, as all who have studied it will acknow- 
ledge, an admirable imitation of that of an ordinary chisel 
in the hands of a skilled mason. 

On Saturday last, the heavier machine was shown opera- 
ting, not only on Portland stone and slate, but alsoon hard 
granite; and in each case it turned out excellent work. 
The machine is adapted for cutting faces 2 ft. wide with a 
rate of feed offrom 18 in. to 2 ft., and on Saturday a block 
of Portland stone measuring 6 ft. by 1 ft. 9 in, by 1 ft. 3 in. 
was completely dressed on two faces in two hours ; while 
another block of the same dimensions was shown which it 
had taken a man 15 hours to dress on two similar faces in 
the ordinary manner by hand. The granite operated upon 
was also dressed at a most satisfactory rate, but the work 
was rather severe for the machine, which, as we have said, 
was somewhat lightly proportioned. The fact of this ma- 
chine enabling granite and other hard stones to be dressed 
at a moderate cost is likely to exercise a most important 
influence upon the employment of such materials for con- 
structive purposes, and it will no doubt lead to their use in 
cases where so long as the tedious process of hand-dressing 
was adhered to, the expense of that process would have 
precluded their introduction, 


THE LATE MR. JOHN A. ROEBLING. 

Joun A. Roxpiine, C.E., whose fame as an engineer has 
made his name familiar throughout the civilised world, died 
at Brooklyn, U.S., on the 22nd of July. His death resulted 
from lockjaw, caused from an injury to his foot, which 
rendered amputation necessary. . Roebling was born 
June 12, 1806, at Muhblhausen in Thuringia, ia. He 
received the degree of C.E. from the Royal Polytechnic 
School at Berlin, and it is worthy of notice that the subject 
of his graduating thesis was suspension bri With this 
class of structures his name will ever be identified. He 
went to the United States in 1831, and soon after commenced 
the practice of his profession, continuing it upon various 
prin. Pong Pong wy pear wg ee ane 
ri ‘or him to carry out his ideas of a suspension bridge. 

In 1844, having previously commenced the manufacture of 
wire rope, he was a the contract for reconstructing 
the wooden aqueduct of the Pennsylvania canal across the 
oe the suspension principle, which he 
8 accomp . i 
spans, 162 ft. in length, the wooden trunk which 
held the water was supported by two continuous wire cables, 
7 in. in diameter. The -bridge across the Monon- 
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in due time. In 1851 the great 
was commenced, and was com: 
tive crossed in March, 1855. 
About 1851, also, Mr. Roebling commenced a bridge over 
the Kentucky river, on the line of the Southern Railroad, 
leading from Cincinnati to Chattanooga. This bridge pro- 
gressed no farther than the completion of the towers, owing 
pelea rete hes! maqaphrakgeeas cor on This bridge 


would, if completed, have @ more work than 
the one at Ni the span being 1224ft, The uent 
works of Mr. i wuss the belay ever the 

river at Pittsburgh—the most elegant i 
-_ in 1867, The reports, plans, of 
and Mr. Roebling w 
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Diameter of piston rod (steel)... one 
Distance between centres of cylinders ... 
Width of guide-bars (double) . on 
Length of crosshead blocks oe eos 
Length of connecting rod between centres 
Thickness of connecting rod ee ons 
Depth at small end ° 

- large end _ ‘én 
Diameter of small end bearing... 
Length a ters ove 
Diameter of large ,, a 


Length of coupling rods between centres 
Thie eS “is on oe os 
Depth of » » throughout nan 

[The coupling rods are of steel. | 
Diameter of coupling rod bearin ° 
Lengtb ” ” ” ” 


Valve gear : 
Diameter 
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eat > te 23 
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of eccentrics 


”» ” 


* am " straps) ks eee 
Length of eccentric rods between centres 
Radius of centre line of expansion link 
Length of expansion link between end 

centres ooe - we oe 
Length of block = » - 
Width of block (=thickness of expan- 

sion link) ... ose ae ees 
Length of lifting links ecg ese ee 
| Points of attachment of lifting links at centre 
sion link. } 
of lifting arms ooo eee ose 
of lifting arms parallel to centre 
when the latter is in mid-gear. } 
Distance from centre line of weigh-bar 
to centre line of driving axle, mea- 
sured horizontally a a 
Height of centre line of weigh-bar above 
centre of driving axle ... ove cos 
Inclination of centre line of motion 1 in 12 
Distance between centres of valve spindles 
Distance from centre of driving axle to 
centre of exhaust port measured along 
centre line of motion ... ove ove 
Diameter of valve spindle 
Length of ports... ove 
Width of exhaust port 0 3 
of steam port . eee ove 0k 
» of bars eee oe ove 01 
Inside lap of valve... . ese ove none. 
Outaide ,, » ow ° owe 01 


Mr. Adams has, as is well known, long been an advocate 
for ample bearing surfaces, and in the motion we illustrate 
it will jeed that the surfaces provided are very large 
throughout. Thus, the crossheads, each of which consists of 
one block of steel, have each a bearing surface of 112 square 
inches on the guide-bars above and below, the connecting rods 
(te. cing the efoctios surface of a circular bearing to be equal to 
its length multiplied by its diameter) have each a bearing sur- 
face of 94 square inches at the smail, and of 20% square inches 
at the large end; and the coupling rods have at each end a 
bearing surface of 15} square inc In the valve-motion 
pins 14 in. in diameter are used throughout, and the 
of bearing is 2] in. in the case of the pins traversing the ends 
of the expansion link and the block, and 3 in. and 4, in. at 
the lower and ends of the lifting links respectively. 

i arms and weigh-bar are forged in one piece, and 

ter has bearings 2j in. in diameter by 4in. long. The 
method of guiding the valve spindles is worthy i 
notice. The parts forming the connexion between the blocks 
of the expansion links and & valve spindles are 
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DETAILS OF VALVE MOTION: NORTH LONDON RAILWAY. 


The large end bearings are lined with white metal, and so 
also are the couplimg-rod ings, which are simple wrought- 
iron bushes forced into the of the rods by hydraulic 


pressure. 
The eccentrics are of wrought iron, forged under the 
steam hammer, the larger part of each eccentric being after- 
wards cut out in a slot machine to the form shown. The 
eccentric straps are fi solid with the rods, and are lined 
with white metal. The pins throughout the motion are of 
steel, and the eyes are thoroughly case hardened, no bushes 
being employed, with the exception of one at the end of the 
arm of the weigh-bar to which the reversing lever is attached. 
We have in type tables showing the ts of cut-off, &e., 
of the motion above described in forward and backward gear, 
and in various notches. The demands made upon our 5 
this week by the papers read before the Institution of Me- 
chanical i at Newcastle, however, compel us to defer 
publishing tables until our next number; but we 
may mention that they show exceedingly satisfactory re- 


sults. In conclusion, we should state that the engravings of 


the valve gear, &c., which we this week publish, have been 


prepared from working tracings kindly supplied to us by Mr. | 
Adams. Sie 


Granada. 
with the existing Brazilian lines, 
with Ecuador, Peru, and Chili. The means of telegraphic 
would then exist between the West osien 
and Buenos Ayres, the Argentine Confederation, 


a 
of | subsidy for a space of ten years. It is calculated that 


stem will su the of telegraphy to 12,000,000 
— ‘ Front burinams ell be to extend i 
Janeiro, with vations at Pernambuco, chi 

places. e system can 

pb Sem byt : 

submarine cable and miles of land line. 





is increased in diameter in the centre, so that by dra 
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"| CONSTRUCTED FROM THE DESIGNS OF MR. WILLIAM ADAMS, LOCOMOTIVE SUPERINTENDENT. 


GRIFFIN’S PERMANENT Leni 

THE accom ing sketch shows a new system of perms- 
nent way, deigued “hy Me. G. Featherstone Griffin, of 19, 
Gora ecthtltcing sited oie pactesling Hpeen Gs -_ 
the to bein i jecti ips on u . 
side, oo indicated” ‘The web ie fitted into a channel cut is 
the longitudinal sleepers, and is held down in bys 
bolt passed through the sleeper, and shown in section 
at the point of intersection of the rail and the bolt. The latter 
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ened when necessary. Between the underside of the table 
packing of oak is introduced, 
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being bent to embrace the outside of the , 
whole joint 


bolts are passed through these plates, and 
well secured temmiane 


Asotugr New Tetzcrarn Company.—A 
been issued of the West India and Panama Te! 
pany (Limited), with a capital of 650,000/. in 
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ment icaragua offered any may be required 
by the French engineers for exploring the route of the pro- 
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GAS GOVERNORS. 
On Improvements in the Working of the Gas Governor.* 
By Taomas Wuimsten, Perth Gasworks. 
It may, at first sight, appear quite unnecessary to enter 


ue into a description of the gas governor, or an explanation of its 
wing it use, before an Association of Gas Managers, who, it may be 
e tight- eager ae are all perfectly familiar with its construction and 
e table principle of its operation ; yet I cannot see my way to 
oduced, ones the end which I have at present in view without 
some prelimi description, and would, therefore, 
d chan- your forbearance ‘whilst I endeavour, as briefly as aoa 
e edges to bring under your notice an improved method of working 


this instrument—a method which, I think, goes far to per- 
fect one of the most valuable inventions, in connexion with 
the distribution of gas, which has been placed in the hands 
of the gasengineer. There are two caiises ever at work to 
interfere with the regularity of pressure of the gas in the 
street mains. One is the di ce in weight of the gasome- 
ters, which is increased where telescopic gasometers are in 
It is also a recognised fact that, owing to iron weighing 
* Paper read before the North British Association of Gas 





GOVERNOR AT THE PERTH GASWORKS. 


DESIGNED BY MR. THOMAS WHIMSTER, ENGINEER, 
Fic. L 
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| more in air than in water, th® pressure from these varies ac- 





cording to their elevation, being greatest when they are full. 
The r cause of irregularity of pressure is the constantly 
varying demand or consumption _- During the a: 
when very little gas is or whole weight of 

gasometers would be upon mains and meters ; whilst in 
the evening, when shops, manufactories, and dwelling 
were all lighted up, the pressure would, or might, be reduced 
to a minimum in certain localities where the pipes are too 
small for the demand. Under these circumstances, if some 
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loss to the gas companies from 
oS lenge at faulty joints and decayed service 
the streets. 
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with which we should not be satisfied. 
mitted to so long may be explained by 
asa rule, have more w 
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: ly « certain pressure, say, ysths 
of an inch, will, under all conditions, supply Yeths ieatpee. 
tive of consumption on the one hand, or of pressure from the 
gasometers on the other. The present instrument does not 
ops ogy this, and I will 
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large governor has a counterbalance weight which will 
so balance it, that 4 in. of re will be supplied to the 
taains, so that shoul onything prevent the valve, 
which is actuated by the small governor, Casing, the suppl 
of gas to poaen may na ag entirely shut off. a sma. 
ernor is adjusted to supply ‘in. of pressure. e water 
ipe camel above the. gasholder is now opened, and 
stream of water is allowed to flow into the space above the 
crown. It is evident that this stream of water is ee 
the weight of the gasholder, which must necessarily si 
and open the for the supply of gas to the street 
main. This will gradually increase the pressure, until when 
it has exceeded ¥y in., it will raise the small governor, and 
thus open the valveand allow of the escape of the water 
from the top of the gasbolder into the governor tank, thus 
maintaining the pressure ,4 in. You will see that the con- 
tinuous flow of water into the governor gives it a constant 
tendency to increase the pressure, and the small governor isa 
self-adjusting overflow pipe to counteract this tendency, and 
being always under the same conditions is unvariable in its 
action, and so delicate that it will act before the increase of 
ressure can be observed upon an ordinary pressure guage. 
The value of this tendency to increase the pressure is more 
especially felt in the evening, when people are beginning to 
light up their shops, &c. stream of water running into 
the governor increasing its weight, is enlarging the outlet, so 
that the pressure can never fall below the point at which it 
is set. hen the evening begins to settle down, weights 
are taken off the smal) governor to allow it to give a pressure 
of, say, (in. The result is that the valve is kept closed, 
and no water is permitted to escape from the top of the 
large governor, until enough has flowed in to give more 
than ti in. of pressure. Then, again, it can be adjusted to 
H in., or whatever is desired. As the evening advances, and 
the consumption beginning to fall off, the pressure in the 
street mains increases and raises the small governor, opening 
the little valve which permits the water to escape from the 
top of the gasholder, lightening it, and allowing it to rise and 
thus maintain the pressure at which it is set, under all cir- 
cumstances. The same result issecured under the changing 
pressures from the gasometers. My past experience wit 
the present system of wcthing has been that often when the 
night sets in suddenly, which it frequently does, the man 
who has charge of the pressure, being engaged with other 
work, and reckoning upon a certain hour tor altering the 
pressure, is off his guard, and, before he is aware, the pres- 
sure that was set at yjin. has fallen to yin., and re- 
quires to be rai from in. to HM in., or “in. at one 
time. It may be said that careful men are to be got. This 
is quite true. But it is well known that the most careful are 
off their guard at times. And, moreover, if a self-adjustin 
instrument can be easily obtained, I think it will be admitte 
by all that it is preferable to being dependent upon the care- 
fulness of a man. 

I trust that the explanations which I have given, together 
with the drawing, will have made this improvement intel- 
ligible to you, and, as I fear that my paper has been already 
too long, twill not trouble you further, except to say that it 
seems to me there are four indisputable advantages secured 
by this plan, vis.: Ist, the pressure will always remain at 
what it is set to; 2nd, there will be no sudden change of 
pressure, it being increased and reduced almost imper- 
ceptibly ; 3rd, the water in the governor will not dry up, 
and thus endanger the escape of gas from underneath the 
gasholder ; and last, but not least, the size of the governor 
is reduced to the minimum, without interfering with its 
efficiency. 

The present pa 
perience, in the 
the gas governor. 


r is the result of two years’ actual ex- 
erth Gasworks, of this method of working 
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Taz GoveryMENT anp THe TeLecRrarns.—Mr. Scuda- 
more, assistant secretary at the Post Office, the author of 
the scheme organised for transferring the management of 
tle telegraphic systems from private companies to the 
Government, has recently addressed a letter to the secretary 
of the Sheffield Chamber of Commerce, in answer to an 
application made by that body that an uniform rate of 6d. 
should be charged for all telegrams of a certain length 
sent from one part to another of the United Kingdom. 
Mr. Scudamore’s reply is conveyed in the aie words :— 
“TI am directed to uaint you that the Marquis of 
Hartington is not insensible to the advantages derivable 
from an uniform 64. rate for telegrams throughout the 
United Kingdom, and that the subject will receive due 
consideration when the proper time arrives. At the same 
time, I am to explain that it is considered that at all events 
at the outset and until the transmitting capacity of the 
wires of the proposed system of Post Office telegraphy shall 
have been tested, and the training of the re-organised staff 
be perfected by experience, it would be inex t for the 
department to bring Mey its telegraphs the enormous in- 
crease of business which it is tolerably certain would follow 
the introdaction of a lower rate than Is.” It is understood 
that the new cable which it is intended to lay from the 
Orkneys through the Faroe Islands to Quebec, as well as 
the Pentland Frith line, will pass into the hands of the 
Goverument on their completion. 





REVOLVING FURNACES FOR CHEMICAL 
WORKS.* 


By Me. BR. C. amie = Mz. Hewny Atiavses, 
Tux conversion of sulphate of soda into crude or ball 
soda is the third process conducted in alkali works, and its 
epestenee i 0 ee on aes, ant 
the district alone 455,000 tons ,0001. 

ot ae total annual and value of the ined 
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application of the cylindrical furnace 

place had it not been for the perseve: 
venson and Williamson, of the pinay 3 
who made sundry improvements on 
erected five of the fifteen ing furnaces 
in England. In this description of furnace, 
material to be acted upon is placed in a rev 
der—constructed of yin. boiler plates lined 
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ting 

eylinder is 16 ft. 6 in. long and 9 ft. in diameter, the inte- 
rior measurement being 13 ft. 3in. in length, 7 ft. 
6 in. in diameter in the centre, and 6 ft. 6 in. er at 
either end. In the brick lining are fixed two rows of fire- 
clay blocks, termed “ breakers,” which stand 14 in. above 
the lining in the centre, and 9 in. at the ends; by these the 
contents are thoroughly mixed, and successively exposed 
to the fire. Between the furnace and cylinder a loose 
collar is adjusted, which consists of a wrought-iron hoop 
lined with fire-brick, and between the pan and cylinder at 
the other end a space is left termed the smoke chamber, so 
that the greater part of the materials carried forward by 
the strong draught may be deposited there instead of in the 
liquid to be evapora In the downcast at the extremity 
of the pan, a main or horizontal damper is chained, so that 
no more than the requisite draught can be taken, further con- 
trol being given by a vertical damper placed between the 
pan and downeast, and counterbalanced by a weight sus- 
pended near the engine. The diagrams exhibited ex 
plain that the mechanical apparatus rests on a bed-plate 
2} in. in thickness, cast in five pieces fastened together 
by six wrought-iron hoops shrunk on; the whole being se- 
cured to the stone foundation by twelve ljin. bolts. The 
vertical direct-acting engine, with reversing link motion, has 
a vertical cylinder 9 ft. in diameter working at 6 horse-power, 
with 30 1b. pressure. The cylinder of the furnace makes one 
revolution per minute when in the quick motion, and one 
per five minutes when in the slow motion. The quick motion 
is obtained direct from the crank through the upper line of 
shafting, upon the end of which a worm is attached working 
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flooring an wagon .: total, 2000 
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charging the furnaces isidentical; but in workin 
there is a distinct saving in sens per ton of sulphates 
it figures being 2s. 6d. for the hand, and 1s. 6d. for 
furnace (heating up inclusive). The chemical 
favour of the cylinder, so far as the 
ned of the alkali produced, 
while in works 
© of lime carried over by 
: ia found to render the 
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the revolving 
io obtains that in addi- 
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into a worm-wheel fixed to the pan end of the cylinder by} (4 


means of feet and screw bolts. In some cases these w 
wheels have been cast in segments, but on account of their 
inaccuracy and the difficulty experienced in getting the piteh 
of the teeth correct at the joints, one casting is deemed pre- 
ferable. 
friction cone on the upper shaft, and putting into gear the 
lower shaft, so that the spur wheel and pinion at either end 
of the latter work into the pinion and spur wheel in the 
former. To the furnace cylinders are rivetted two cast-iron 
rings, each strengthened by two wrought-iron hoops léin. 
On each ring is contracted a malleable iron tyre, 


The slow motion is obtained by disengaging the | ,; 


uare. 
which runs on two cast-iron flanged bearing wheels, with | been 


44 in. axles supers on diagonal carriages. In some in- 
stances the cylinder ring tyres have been contracted on in ane 
piece by boring out the tyres and turning the rings, but ex- 
—_- and weight sooner or later causes the t 
oose, and consequently to snap the bolts. For this reason it is 
advisable to fix the wrought-iron tyre in segments with dia- 
gonal face joints, and to have the countersunk bolts passed 
through an oblong hole in the cast-iron ring, by which 
means expansion is allowed for and the breaking of the 
bolts prevented. The charge of the furnace consists, at 
Messrs. Allhusen and Sons’ works, of sulphate of soda, 
22 ewt.; chalk, 25 ewt.; and coal, 12 cwt. The sulphate 
of soda falls through a din. screen as delivered into 
its depét, and thus an adequate quantity of “fine” is se- 
eured for the cylinder without expense. The chalk is 
charged in moderately sized blocks, whilst the coals are 
divided—3 ewt. being mixed with the sulphate and 9 ewt. 
with the chalk. On the day shift, when the is drawn, 
five charges are worked ; on the night shiftsix. A full work 
being six days at 12 tons 2 ewt. sulphate of soda per 
24 hours, making 72 tons 12 ewt. per week. The met of 
proceeding is as follows: In the first place the 26 ewt. of 
chalk 9 ewt. of coal are charged, and the cylinder is 
made to revolve with the slow motion. After the expiration 
of one hour and ten minutes the conversion of the chalk into 
lime, or “ liming,” is generally effected, and is always indi- 
cated by a bluish fi round the charging door, when the 
22 ewt. of sulphate dod 3 ewt. of coal are added, the vertical 
damper being then lowered for ten minutes, so as to give the 
smallest possible amount of draught. In about twenty 
minutes after the vertical damper has been raised the flux- 
ing of the sulphate becomes apparent by the escape of a 
bnght yellow flame round the charging door, when the 
workman at once changes the motion from slow to quick. 
A small door in the arch over the enables him to ascer- 
tain when the decomposition of materials is sufficiently 
advanced, which he judges by their clear colour and increas- 

* Abstract of Paper read before the Institution of Me- 
chanical Engineers at Neweastle. 


to become | of 


able to substitute for labour of no ordinary kind the action 
i was in itself a matter of some importance, and 
to that extent he was quite willing to admit that the revolv- 
ing ball furnace did possess i value. But he 
must say that he had been i i i 


» same somewhat complicated 
at the nature of those actions, and at the 


of 

rtul , that character fell very far 

theory to be ible; and he had 

hoped that when they applied the revolving ball furnace, in 
which ep cs gwd of labour or irregularity of skill 
would be avoided, they would by those means have obtained 
they had been entirely disappointed. The character of the 
work turned out by the self-acting apparatus in point of fact 
was not any better than that of the old furnace; and, not- 
withstanding what was stated in the paper, he was sorry to 
up his mind that the 


he erected the teanaee at Wackiaguen 
pan Tomer FY en wet rem nega sry tee 
te men, separate cisterns, so that 
of the one p vec of furnace should u 
become mixed up with the products 
from experience which extended over 
than Messrs. Allhusen’s, he could 
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7 ton on sulphate. That, as nearly as 
with his own ealeulations ; but when they came 
those figures in the only way taken cognisance’6f by 


mauufacturer, the results were not very 
machinery had been too recently put into use" i 
volved any outlay for repairs and renewals ¢ 


cost at 2000/., they had that outlay to dedi with When econ- 
sidering the saving of 1s. per ton on the eaeg 

as 1s. per ton wi in the year amount to a saving 
about 173/., it would mot much encourage the 

to lay out the 20001., and especially when there was some 
doubt as to the results being equal to those produced by the 
old furnaces. 

Mr. Charles Cochrane inquired as to the durability of the 
lining of the furnaces, and the effect of the mechanical and 
chemical action upon it. 

Mr. Allhuseri replied that he had never used any mate- 
rial but fite-brick lining, which he found to last about 12 
months or tather longer. The “ breakers” had to be re- 
newed about every three months. 

A me a lining of coke and tar well rammed 
in as likely to be an efficient material. 

The President thought the subject had more of a chemical 
aspect than a-mechanical ; but a mechanical engineer could 
not be @ mechanical engineer pure and simple, and it was 
almost impossible to practise successfully in one branch 
without possessing a knowledge of others haying relation- 
ship to it. It-was therefore desirable from time to time to 
have papers of a mixed character, like the one just read, so 
that their diseussions might not be confined to ma- 
chinery. They all, he had no doubt, felt very much 
obliged to tke authors of the paper for having contributed 
it; and to them he proposed that the best thanks of the in- 
stitution be given. 
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LIVERPOOL NOTES. 
LiverPoot, Wednesday. 
The Ex-Confederate War Ship Scorpion.—It is said that 
the official authorities intend ito have the Scorpion, now 
lying at Cork harbour, immediately dismantled. On a 
recent trip to seq she proved herself a most dangerous vessel, 
on account of her very low free board. Several times she 
was almost submerged in the sea, and she oceasioned such 
panic among her officers and crew that they have protested 





against being sent to sea again in her. It will be recollected 
that the Scorpion was built by Messrs. Laird Brothers along 
with the Wyvern for the Confederate Government, and that 


the English Government, in order to cut the knot of another 
difficulty with the United States, purchased both rams. 
Both vessels, however, now appear to be totally unfitted for 
the service. 

The Liverpool Ommnibuses.— The Liverpool-road and 
Railway Omnibus Company having been beaten out of the 
field here by the new tramway company have betaken them- 
selves to Birmingham. They at first entered into eompeti- 
tion with a local company, at reduced fares, and the latter 
finding themselves unable to compete upon such terms 
suffered their interest to be bought up by the Liverpool 
Company, who are now masters of the situation, and have 
about forty omnibuses upon the various routes. Having 
succeeded in monopolising the omnibus traffic, they have now 
raised the fares to what they were before. 

The Welsh Iron, Tin-Plate, and Coal Trades.—Large 
orders for railway bare are being freely offered in the market, 
but the principal ironmasters of the district are so fully sup- 
plied with orders that they invariably refuse all inducements 
at present to increase their engagements, unless at enhanced 
prices, and time given for delivery until after the close of the 

sussian navigation season. The exports to the Muscovite 

empire continue to be on a large oil, and great efforts are 
being made to effect clearances with the utmost possible de- 
spateh. Just at present there are numerous inquiries for 
rails, but this demand will, no doubt, fall off after the close 
of the shipping season. There is not quite so much vitality 
in the home trade as might be expected, and the contracts 
offering show only a very slight increase on the demand of 
six months ago, while prices are with great difficulty kept 
up to the advanced rate then current. ‘There is a steady in- 
crease in the demand for plates and other qualities for ship- 
building purposes. The pig-iron trade remains without any 
materiichange. A furnace will be blown in at the Blaina 
works in the course of two or three weeks. In the tin-plate 
trade there is a better feeling evinced, which has been mainly 
brought about by the reduced make. Steam coal is looking 
better, and there is an increase in the number of orders from 
the mail packet stations—the Baltic, and French ports, and 
some of the foreign markets. A fair amount of business is 
also being done in the household coal trade. 

The Pilotage Accounts of the Dock Board.—The pilotage 
earnings of the Dock Board seem to be gradually declining. 
The revenue for the year ending 30thJ une was 65,0581. 18s. 5d., 
being a decrease of no less than 36311. 3s. 2d. on the previous 
year, and a decrease of 9801. 11s. 8d. on 1867. 

The Douglas Pier.—The new promenade pier at Douglas, 
Isle of Man, will be open to the public to-morrow (Thurs- 
day), on the oceasion of the regatta; but the time for the 
formal opening has not yet been fixed. A charge of 3d. will 
be rade to visitors to-morrow; but the money so obtained 
will be handed over to the Genera! Hospital. 

Trade of the Hardware and Iron Districts.—There has 
not been much in the condition of the hardware trade 
during the past week. The latest accounts from Birming- 
ham report it to be steady, and showing as much anisbation 
4s is ordinarily manifested at this season of the year. There 
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ing on the Wear-—There is considerable activity 
at present in i 
amount of iron tonnage is on the stocks. 

The Mi Steel and Iromworks.—The 
ting of the shareholders of the 
Company will be held on Monday next, the 16th inst., when 
the rt of the directors and balance sheet will be sub- 
mitted, The public are anxious to know authoritatively the 
result of the new and more ieal ag t 


THE PATENT JOURNAL. 
Grants of Frprinioat Protection for Six 


1489. CHARLES Henny Garpwen, West Harding-street, Fetter- 
jane, and Josera Bickerton, Oldham, “Improvements in 
Lith. phic and zi phic cylinder printing machines.” 

2059. ILL1AM Davis, Merthyr Tydvil, “ An improvement in the 

treatment of tallow used in the manufacture of candles and 











soap. 
2079. THOMAS Davin WALLER, 23, Palace-square, Norwood, “ A 
new and improved self-acting, measuring, and tilting cask- 


stand, 

2118. Ridwanp WuitTakeR, Birmingham, “Improvements in 
teetotums and apparatus connected therewith.” 

2128, JoserH CROWTHER, Blackburn, “ Improvements in working 


2129. Joszrn CrowtTueR, Blackburn, “Improvements in yeloci- 
os.” 


2133. BENJAMIN JosEPH BARNARD Miiis, 35, Southampton- 
buildings, “An improved process and apparatus for annealing 
metals.” 

2169. WILLIAM FuRNESSs, New-street, Borough-road, * Improve- 
ments in eutting files and rasps and in the machinery to be 
employed therein.” 

2201. James WiLtiAM LARgMuTH, Pendleton, “Improvements in 
means for connecting together the ends of the hoops or bands 
——e in the packing of cotton or other substance or 
material.” 


2203, JoHN OGDEN, Manchester, “ A combined tap and filter for 
water and other liquids,” 

2205, WitLiam Brookes, 62, Chancery-lane, “ A new or im- 
proved mode of spinning carded wool on small cops ready for 


wea 5 

2207. Gsorors Hewry E..is, 91, Gracechurch-street, “ Improve- 
ments in rotary engines.” 

2209, GEORGE ALLIBON, Rosherville Ironworks, Northfieet, Kent, 
and ALEXANDER MANBRE, 81, Baker-street, “ Improvements in 
steam boilers.” 

2211, ALEXANDER CARNEGIE Kink, Glasgow, “ Improvements in 
apparatus for abstracting heat.” 

2215. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “ Im- 
provements in ing e ? 

2217. Henzy Kwiout, Ryde, Isle of Wight, “ Improvements in 
instruments or apparatas for clipping horses and other 
snimats.” 

2221. WiLiiamM Heyry Gostine, 19, Calthorpe-street, “ Improve- 
ments in sewing machines.” 

2223. WiLtiAmM Henry Stonxs, Dulwich-hill, “ Improvements in 

ements and apperatus for taking, counting, and recording 
Votes by ballot.” 

2225, WILLIAM WARREN, Jersey, Channel Islands, “ lmprove- 
ments in ships’ anchors.” 

2227. WiiiiamM ARMAND GiLpER, 4, South-street, Finsbary, 
“ An improved method of preserving the aromatic principle of 


hops.” 
2231. JOHN GUY WILSON, Manchester, “ Improvements in velo- 


ci 

ot a Tuomas BARNES, Whitehaven, “Improvements in the 
treatment of coal for the removal of the sulphur compounds 
contained therein.” 

2235. Wittiam Bosert Laks, 8, Soathamp 

pr in telegraph wire i laters.” 

2237. Wiliam Moxais, Avenue, Blackheath, “ Improvements in 
points or switches for tramways.” 

2238. WitiiamM LINCOLNE, 77, John-street, Glasgow, and Epwin 
CHAFER, 115, Thistie-street, Glasgow, “ Improvements in the 
manufacture of artificial marble or stone, which improvements 
are siso ap bie in the manufacture of the beds of billiard 
and bagatelie tabies,” 

2339, Esenezer Stevans, Gordon House, Margate, “ Improve- 
ments in cooking, in the means and articles employed, suitable 
either for roasting, baking, toasting, or boiling.” 

2240. JouN Henry Jonson, 47, in’s-inh-fields, “ Improve- 
ments in the joints of pipes and tubes.” 

2241. JOHN HENRY JOHNSON, 47, Lincoln’s-inn-ficlds, “ lmprove- 
mente in purifying alcohol and paraffine, and in the apparatos 
employed therein.” 

2243. SAMUEL Bisnop, Great St, Helen's, “ Improvements in 
lamaps for burning peraffine of] and other hydrocarbon coils.” 

2244. Stersxn Corrox, Brookfield Foundry, Crumlin - rosd, 

oT in 


P himery for hackling flax end 
other fibrous substances.” 


2245. WiLLiaM Mort, 156, Fenchurch-street, “ Improvements in 
refrigerating and freezing apparatus ” 

2246. 
“iy 


hot 4a 


“Im- 











istpon FRaANKENSUKG and Samos. PHILLIPS, Manchester, 
ements in the manufacture of hate and hat bodies, 
or uther coverings for the head.” 

2247, Hv@h GREAVES, 22, Abingdon-street, Westminster, “ Im- 
provements in the construction of the permanent way of 
railways end trauiways, and the carriages and engines used 
thereon.” 

street, Adelphi, “ lmprovements in or 

carriages, part of which improvements are 

transmission of power between shafts whieh are not parallel to 

enue another.” 


ordinary general 
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for com reeds, 
sel Youn aasaroemaem Old Swan Wharf, Upper Thames- 
street, “ Improvements in combined reaping and mowing 


2263. EpWaup ATTENBOROUVGH, Nottingham, “ Improvements in 
means and < empio im the manufacture of looped 


5. CHARLES Cocunant, “The Ellowes,” Upper Gornal, “ Im- 
tiom of iron ores for smelting and in 
ijns or furnaces employed for that purpose.” 

2267, Epwaxp GinpRr, Aston-juxte-Birmingham, “ Improve- 
ments in breech-loading fire-erme.” 

2268, WILLIAM EVANS TLLL&Y, 6, Kirby-street, Hatton-garden, 
“Improvements in or siectro-plating iron, copper, 
brass, lead, and other with tin.” 

2269. Joun Hunny JOHNSON, 47, Lincoin’s-inn-felds, “ Improve- 
mente in the tr of night soil and other waste products, 
and for the manufactare of mauure therefrom.” 

2270, RicHarp Suaw, Higher Walton, near Preston, and 
ROBERT LAKLN, Manchester, “Certain improvements in carding 


engines, 

2271. JoHN Mirier, Victoria 
addition to the mariners’ 

2272. CONSTANTINE a Gracechurch-street, “ Lmprove- 
ments in girders used in construction of arches or uther- 
wise combined with iron, timber, stone, or brick work.” 

2274. James Wrinenir, ¥: uF in the prepara- 

and application of for internai and external 


Park, “Improvements in or in 


2378. 
or tyres of iron or steel,” 

2280. ALEXANDER MELVILLE CLARK, 53, Chancory-lane, “ Im- 
provements in the manufacture and of suger.” 

2282. Davi Apa Fyrx, Bolton, “ Improvements in the manu- 
facture of paper and in the machinery or apparatus connected 
therewith. 

2234. Francis Crossixy, 4, Princes’s-terrace, Bonner-road, 
Victoria Park, “ An improved method or means of preventing 
metals from rusting or corroding.” 

2286. ADAM Burpsgss, Coventry, “ An improved method of winding 
up watches and other timepieces, and of moving the hands 


thereof.” 

Inventions protected for Six Months on 

of Complete 8 tions. 

2287, Henk! ADRigN BONNEVILLE, 10, Sackville.street, “Im- 
provements in weaving looms.” 

2228. Hewat ApRign Boxnevit.s, 10, Sackville-street, “Im- 

and in their shuttle boxes.” 


% ; in self- 
ooting See aenee carriages.” is : 
2311. ILLIAM ROBERT LAKE, 5, 5 
prov 


2329. J Marrruct ANDBEW HALL, 2 US.,"A 
329. JOMN BA » Massachusetts, , 
and in hani for spinning wool 
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in the manufacture of earthenware and other 
or 
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Patents on which the Stamp Duty of £100 has 
been Paid 


2198. Josern Townsend, Glasgow, “Improvements in damping 
and other fibrous ma and fabrics, in preserving 
stiffening from 


or apparatus for prepa 
other fibrous materials, parts 


other mechanism 
required.”— Dated Sth t, 
2311. SAMUSL ALEXANDER Be, 
Tuomas Hicerns, Carriaco-terrace, 
for dj g lucifer matches.”—Dated 16th Auge 1862, 
2448, ORACKE LEEMAN EMERY, ee 5S. “Improved 
for ginning cotton.” — Dated September, 1962. 
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the sides. This form of valve is particularly intended for | ich i ; 
large sizes, as the hand-wheel aonik aan above the es Sees 
shown in the engraving. 

Fig. 2 represents a brass valve, with the screw at the end 
of the — working between the discs, so that, when un- 


the spindle slides freel 
stuffing box, carrying the dises with it. 


le will wedge out the discs, and fasten them at any re- justi ; ; ; 
quired height on the li This valve ie ¢ y | out or adjusting the wire. Every eighth or tenth insulator 


where quick opening is 
to open 
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position | to be fitted accurately upon its pin, and both 


up and down in the | means te 
Half a turn of the | sulator 


pecially recom- | being made 
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| the seats. Mr. Peet's valves, we —_ mention, are now 

being made in this country by Mesers. —— Whitley, of 
the Railway Brass Works, Leeds, who have fitted up quel 
machinery for turning them out in large quantities, and who 
have reduced their manufacture to a regular system, which, 
while ensuring good workmanship, also promotes economy of 
production. 


TELEGRAPH WIRE FASTENINGS. 

We annex illustrations of a ready and simple means of 
attaching telegraphic line wires to insulators which has been 
recently desi and patented by Mr. Charles W. Siemens. 
For this purpose Mr. Siemens employs an eccentric or cam 
earried by a pin upon which it can turn, and situated between 
two studs or in such manner that when the cam is 
turned into a certain position the 9 line wire can 
pass freely between its edge and the studs or grooves, but 
when turned into another position it is caused to press upon 
the portion of the wire between the two studs or grooves 
and to bend it down, so as to hold it securely. Mr. Siemens 
prefers to form that part of the edge of the eccentric or cam 
| which effects the pressure on the wire concentric for some 
| distance with the pin on which it turns, in order that it 
| may have no tendency to release its pressure on the wire 
| should the cam or eccentric be turned slightly when the 
| strain is put on the wire in one direction or other. 
| cam or eccentric may also be secured from turning round in 
| various ways, which it is unnecessary that we should de- 
| ecribe here. 
| _ The cam or eccentric is by preference provided with a 
| flange or pos edge which, in fitting behind the wire, 

prevents the cam or eccentric from sliding off the pin upon 
for the eccentric or cam 
may be 
made of cast iron left as it comes from the mould, the pin or 
| fae being conveniently cast in one piece with the cap or 
| bell fixed upon or containing the insulating cup. By this 
phic wire can be readily fastened to every in- 
be released at pleasure for the purpose of letting 





a stretchi with two eccentric or cam 





y, as fant 


and shut this valve than even | ment of the amount of deflection to be allowed, as also to 


ings is capable of containing a loop of wire for adjust- 
provide a sufficient length of spare wire to make a joint in 


in which the low end of the | breakage 
being conienl, fs compesed of two csmn-| "In cae 


vings Figs. 1 and 3 show respectively a side 
plan of an intermediate insulator, A, upon the 
top surface of which are formed two studs or grooves, a, a, 
into which the line wire, B, fits. Between these is placed an 
eccentric or cam, C, capable of turni a pin formed on 
the insulator, as shown in dotted lines in . 3, which cam is 
i . 2 and 4. i 








HOLDERS FOR TELEGRAPHIC LINE WIRES. 
DESIGNED BY MR. C. W. SIEMENS, ENGINEER, LONDON. 


and thus hold it “yr The cam is formed with a poly- 
gonal head at ¢ to enable it to be turned with a spanner and 
to prevent it from turning back, a small plate, D, shown in 
plan and side view at Fig. 5, fits with a corresponding aper- 
ture on the head, c, while the other part fits between the studs, 
a,a. In order to prevent the cam from slipping off the pin 
on which it turns it is provided with a ge, c', which 
catches underneath the wire, B. 

Fig. 7 shows a side elevation of a modified arrangement 
applied to a stretching insulator in which two cams, C, C', 
arranged vertically hold the line wire, B, at two places be- 
tween the studs or grooves, a, a, a', a', as shown, so as to 
leave a loop of wire between the points of attachment. Fig. 
6 shows another modification of the mode of applying Mr. 
Siemens’s plans respectively to the single and double cam 
arrangements. Here the cams, C, are held between two up- 
right lugs, F, on the top of the insulator, A, and depress the 
wire, B, as before, between studs or grooves, a. 





Private Brus or tas Sxsston.—The general list ot 
— for private Bills, gprs by direction of the Private 
ill-Office authorities, at commencement of the Session, 


itioned for in the Session just closed. 

these 160 Bills have received os yay assent, an 
batch of 14 Bills having passed t on ay 
last. Of the 160 Bille’ petitioned for mC now be- 
come Acts, 58 were —_— Bills - three “7 compe | 
Bills; there were 26 Bills passed for paving, lighting, « 
town improvement ow: 22 waterworks Bills; 4 Bills 
for bridges, 1 road Bill, 11 Bills relating to 
bours, piers, and docks; 2 for markets; 1 each for 
ehurch and chapel affairs, and cemeteries; and 19 
could only be indicated, as to character, by t 
their titles. In addition to the above there w 
estates Bills, one naturalisation Bill (Ralli’s), and 
distinctively “ Lords’ Bill.” Forty-five of the B 
tioned for at the beginning of the Session 
dropped or withdrawn by the promoters in 

the House of Commons or , omg 
twelve more, Sected ing with the pa 
dropped or rej in their progress h 
preamble have been the Bill b Midland 
the London and North-Western Companies for the 
ment of the authorised Settle and Carlisle line, the 


Valley Sewe: and i 

contest. None of the new Bills 

works, the railway Bills ; 
the last two Sessions, 2 
time, financial arrangements, abandonmen other 
jects rather than for powers to 
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the close of the Exhibition of 1851, the Com- 


APTER 
missioners of that building advocated the construction of a 
central] hall, which should be devoted to the accommodation | 
of the learned societies, and for the general purpose of advanc- | 
ing the arts and sciences. The late Prince Consort ener- 
getically advanced the interest of the scheme, and suggested | 


vanced towards completion. The Great Exhibition Com- 
missioners liberally supported their proposition, and granted | 
a lease of the necessary land to the managing committee of | 
which the Prince of Wales is the Chairman, and who act | 
under the authority of a Royal Charter. By the terms of | 
this lease the land is granted to the committee for a term 
of 999 years at an annual rental of one shilling. 

The general purposes to which the ball will be applied 
after its completion are as follows: 1. Congresses, 
national and international, for purposes of science and art ; 
2. Performances of music, both choral and instrumental, in- 
cluding performances on the organ similar to those now given 
in various large provincial towns, such as Liv i and Bir- 
mingham ; 3. distribution of prizes by public bodies and 
societies; 4. Conversaziones of eocietics established for the 
promotion of science and art; 5. Agricultural and horti- 
cultural exhibitions ; 6. National and international exhibitions 
of works of art and industry, including industrial exhibitions 
by the working classes similar to those recently held succese- 
fully in various parts of London ; 7. Exhibitions of pictures, 
sculpture, and other objects of artistic or scientific interest : 
and, 8. Other purposes connected with the advancement of 
science and art. 

_ When used for orchestral performances the hall is de- 
signed to accommodate 8000 , exclusive of the singers 
and musicians. They will seated as follows:—In the 
arena, 1000 ; in the amphitheatre, 1400; in the boxes, 1100; 


in the baleony, 2600; in the geile. 2000. 
The plan of the building is not circular, but oval, with 
— from 
voured :—Its 


the leading features of the building which is new so far ad- | 


four centres. Some idea of its size may be 
the following facts with which we have been 
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| first tier of boxes, 44 in number, including the Royal box ; 
| the price of each of these boxes is 1000/. 
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height from the arena to the spring of the roof is about 
135 ft., and to the top of the lantern, which will surmount 
the roof, will be about 160ft. The span of the roof is 219 ft. 
4in. by 185 ft. 4in.; and the « of the outer walls is 
272 ft. by 238 ft. The arena itself, which is 15 ft. below the 
level of the Kensington roadway, has been ex in 

gravel and blue clay, and laid with nearly 2000 tons of con- 
crete; and it is calculated that the building, when finished, 
will absorb 6,000,000 bricks. It will consist of several tiers 
or stories. First, the basement, with organ chamber and 
apparatus below ; then yeep emp ys level with the arena, 
serving as an entrance to amphitheatre seats; then the 


Next comes the 
second or upper tier of boxes, each costing 5007. ; 
88 in all, and these, as well as the more expensive boxes, are 
i i Above these comes what is called 


visitors as do not own permanent sittings. Next follows 
Sit io tend te be 5 pS gra ree 
800 ft. in cireuit, with —_ open to i 
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show clearly the external design of the building ; but we ma 

state hare that the facade is enrtebed by ornamentation of Bt . 
fordshire terra-cotta, and the tiers of windows are surmounted 
with architraves and keystones, adorned with the Royal 
monogram, crowns, &c., and the base moulding between the 
lower tier of windows is decorated with shield-shaped panels 
charged with the keraldie emblems and monograms of the 
Commissioners under whose auspices the building is being 
erected. At the northern side the building, facing the 
Park and Kensington-gardens, will be the grand or Royal 
entrance, consisting of a porch, of bold dimensions, nearly 
50 ft. in height, piereed with arches, 18 ft. in span, for 
carriages to drive through ynder cover. The rs will be 
adorned with two magnificent niches, in which in all prob- 
ability will stand statues of Her Majesty and the late Prince | 
Consort. In allthe terra-cotta decorations the aim has been 
to employ the miaterial rather as brick than as an imitation 
of stone. This was the practice in the best period of Italian | 
terra-cotta work, and gives a very picturesque effect, though | 
at some sacrifice of the rigidity of architectural lines to | 
which the English eye is accustomed. The morelling is exe- | 
cuted by Messrs. Townroe and Gamble, and the te rra-cotta | 
is manufactured by Messrs. Gibbs and Canning, of Tam- | 
worth. ‘The red bricks for the exterior are from Fareham. 
But the niost interesting feature of the exterior, in the way | 
of decoration, will be a mosaic frieze, 7 ft. in height, running 





round the ¢ntire eireuit of the building, and embodying a | 
most classical serics of subjeets—-horticulture, agriculture, | 
sculpture, painting, and the other fine arte—from designs by | 
Messrs. Horsley, R.A., Armitage, A.R.A., Marks, Pickers- 
gill, K.A., Poynter, A.R.A., and Yeames, A.A. It is being | 
executed by the female students of the Art School at South | 
Kensington, in tesserm of terra-cotta, forming a mosaic of | 
simple outlines and colours, portions of which can be seen | 
in one of the rooms on the first floor of the building. Al 
somewhat similar frieze is being exeeuted for the centre of 
the great poreh, to represent an allegorical group of the 
nations of the world, in which the female figures will be 
rendered with admirable grace and spirit. 

The engravings of the roof, which we publish this week 
show clearly the design and construction of the ironwork. | 
Fig. 1 ws a longitudinal section through the longer axis of | 
the roof, where the clear span is 219 ft. 4in. Fig. 2 is a 
section through the shorter axis, and Fig. 3 is a plan of one | 
quarter of the roof. All these figures show the general dis 
position of the principal rafters and the purlins. Around the | 
wall, at the level of the springing of the roof, is a wrought- | 
iron wall plate, shown in the drawing, formed of a girder 
laid horizontally, with « web plate \: in. thick, and 3 ft. Sin. 
wide, strengthened at each end by /, in. flange 8 in deep, and 
connected to the web by angle irons, 3in. by 3 in. by * in. 
Beneath exch principal shoe is a plate 1 ft. 9 in. wide, 2 ft. | 
long, and qin. thick, rivetted through the web plate to an 
upper plate, lj in. thick, as shown. Upon this plate is secured 
by keys thé cast-iron shoe in which the heel of the principal 
resta, aud which is shown in the three figures illustrating the 
detail. itis Zft. 9 in. deep, and 1 ft. lgin. broad, and is | 
formed with a central member, 1 ft. jin. wide, projecting 
from each side of the shoe, so as to clip the upper plate | 
rivetted to the wall girder, and to which it is secured by 
wrought-iron keys at the rear of the shoe, as shown. A lin 
bolt also passes through a slot in the projection on each side 
of the shoe, as shown in plan, and secures it to the wal] plate. 

The face of the shoe receiving the principal is curved to a | 
radius of 10 in., corresponding with that of the heel of the 
principal. The upper member of the principal is struck with 
a radius of 145 ft., the lower member has a radius of 114 ft.. | 
on the smallest diameter of the roof, increasing, of course, to | 
the maximum span. The details of the principals are shown 
fully on our two-page engraving 

The upper members oc the ribs are 9 in. deep and llin 
wide, formed of a top flange ,* in. thick, secured to a web of 
the same thickness by angle irons Sin. by Sin. by ,*, in.; the 
bottom member of the rib has the same dimensions. but the 
flange-plate is omitted. ‘The upper and lower chords of the 
principals are connected and stiffened, as shown in the 
ae sechions, with wrought-iron struts, illustrated in 

etail. 

The struts are formed of four angle irons 24in. by 2} in. 
by ,, in., disposed in pairs on each side of the web plates of 
the top and bottom members of the principal, and ke pt sepa- 
rated 'y distance pieces of east iron, of the form seen in the | 
engraving. The bays between the struts are occupied with | 
diagonal bracing, the tie rods being 14 in. diameter, forked | 
at the ends to reeeive the web plates, and swelled at the | 
upper side to 1] in. diameter. | 

Kach truss rod is formed of two pieces, as shown, these | 
pieces being coupled together by an adjusting nut, 1 ft. in | 
length, to regulate the length of the red. At the heel of the 
principal, the top and bettom member of the ribs meet, and 
are formed inte ene piece by means of a cover plate stiffened 
with angle trons in the manner shown. 

Towards the centre the principals converge to a central 
curb, whieh is elliptical, and corresponds with the curves of 
the outer wall plate, This curb, which is shown in detail on 
the two page engraving, is 17 [t. 6,in. in depth, which cor- 
responds to the maximum depth of the rib. It is a double 
ring, the top 2 ft, 6 in. deep, and the upper part is formed of 
two girders: the outer one, 9 in. deep, is made up of a web 
plate and angle iron ; the inner one is | ft. 7 in. deep, the top | 
member be ng on the same level as the outer ring, while the | 
web extends l0in. lower, and forms a curb, against which 
the upper chord of the main rib abuts and is bolted. A plate | 
4 in. thigk and 2 ft. 8 in, wide, connects these inner and outer 
gird wed ge overlying the top of the principals, as shown, | 
ts thom altogether with each other and with the curb. The | 
construction of the bottom member of the curb differs from 
the top, as seen in the drawing. It consists of a jin. web 
plate, which is rivetted to the underside of the lower chords 
of the principals, aru! which is stiffened with a flange on the | 
inner side Sin. deep and jin. thick, the web being also 
ttrengthened with two T irons 6 in. 


ja little above the springing of the roof, di 
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of 17 ft. 64 im. between the top and bottom portions of 
the curb, ia fi with vertical strute of and angle irons, 
and diagonal struts 3 in. wide by jin. thi the ogtside 
and keane suveus Sees Of Sas cen commen ing runs 
round the complete ellipses, as seen in the general section, 
Fig 1, and in the details. 


‘he principals are connected by seven rows of purlins 
ing, and 





arranged in lines parallel to the plan of the building, 
shown in the general views, Figs. 1, 2,3. These decrease 


| in strength from the springing to the crown of the roof, 


and the heaviest ones are shown in the details. They are 
5 ft. 11 in. deep, the top and bottom members being formed 
of angle iron 3in. by 3 in. by yy in., and are connected by 
intermediate standards of channel iron, the bays bein 


| braced with flat bars 3in. by gin. The first a. P 
crs 


from the 
others in being only 2ft. 3in. deep. At their intersection 
with the principals the eonnexions are made by means of 
gusset plates, and on the top of the purlins, at intervals 
varying from the springing towards the crown run a con- 
verging series of light channel irons as shown. A — 
of the enclosing will be roofed over, but a central elliptical 
space, 100 ft. by 138 ft., will be left to form a skylight. 

The building will be heated by steam pipes, which are to 
be connected with a succession of air ducts, by means of 
which a constant circulation will be maintained. This ar- 


| rangement will seeure an ample ventilation when the heating 


apparatus is at work, but in the summer a system of shafts, 


| connected with two fans driven by a 10-horse engine, will 


distribute a supply of air equal to 5 cubic feet per minute 
per head, supposing the building to be full. 
The whole of the necessary power, including the gas 


| engines for working the bellows of the great organ, will be 


placed in a building outside the hall on the basement level, 
near the Horticultural Society's Conservatory. 

The estimated cost of the work is about 200,0001., and the 
estimated value of the grant of land by the Great Exhibition 
Commissioners is 60,0001. It is assumed that the cost of 


| construction will be covered by the sale of permanent boxes 


and stalls and the hire of sittings. 

We are indebted to Colonel Scott, R.E., who has perfected 
the design of the Royal Albert Hall and carried it into exe- 
cution, for the drawings with which we have illustrated this 
notice. 


THE BRITISH ASSOCIATION. 
Address read before Section G (Mechanical Science Section) 
of the British Association, August 19, 1869. 
By C. Wit11aM Stemess, F.R.S. 

Ly addressing you from this chair, I feel that I have ac- 
cepted a task which, however flattering, I should have 
hesitated to undertake had I not every reason to rely on 
your forbearance, and on the friendly support of those 
senior members of our profession who, by their attendance 


| at these annual gatherings, give weight and importance to 


our proceedings. I also greatly depend on the co-operation 
of those members of the British Association who, although 
devoted to the cultivation of. physical sciences, are neverthe- 


| leas ever ready to assist us in our endeavours to apply those 


sciences to practical ends. 

It is by submitting such subjects as will be brought before 
us to the double touchstone of pure science and of practical 
experience that we shall be able to appreciate rea! merit, and 
at the same time assist the authors of the several papers, by 
a confirmation or rectification of their views, thus redeeming 
our proceedings from the adherent disadvantage of lack ot 
time to give that full and patient attention which the authors 
might meet with in bringing their subjects before the purely 
professional Institutions of Civil Engineers, Mechanica] En- 


| gineers, or Naval Architects. 


In prefacing our proceedings with a few remarks on the 
leading subjects of the day of special interest to our section, 
I can searcely pass over the somewhat hackneyed question of 


| technical education. 


The great international exhibitions proved, that although 
England still holds her ground as the leading manufacturing 


| country, the nations of the Continent have made great 


strides to dispute her pre eminence in several branches, a 
result whieh is generaliy ascribed to their superior system of 
technical education. Those desirous of attaining a clearinsight 
into that system, and the vast seale upon which it is being 
carried out under Government supervision, cannot do better 
than read Mr. John Scott Russell’s very able volume on this 
subject, and they will, no doubt, agree with the author in the 
necessity of energetic steps being taken in this country to 
promote the work of universal education. Although I, for 


jone, think that objection may fairly be made against the 
| plan of merely imitating the example of our neighbours. 


The polytechnic schools of the Continent, pot satisfied to 
impart to the technical student a good knowledge of mathe- 
matics avd of natural sciences, pretend, also, to superadd 
the practical information necessary to constitute them en- 


|} gineers or manufacturers. 


This practical information is conveyed to them by pro- 
fessors, lacking themselves practical experience, and pa t 
engender in the students a dogmatieal conceit, which is 
likely to stand in the way of originality in the adaptation of 


} new means to new ends m their future career. On this ac- 


count, I should prefer te see a sound “ fundamental” educa- 


| tion, comprising mathematics, dynamics, chemistry, geology, 
}and physical science, with a sketch only of the technical 


arts, followed up by professional training, such as can only 
be obtained in the workshop, the offieo, or the field. - 

The universal interest evinced throughout the country in 
the work of education, by Parliamentary inquiries, by the 
erection of colleges and professorships, and by the munifi- 
cence of a leading member of our section in endowing a 
hundred scholarships, are proofs that England intends to 
bold her place also in this question of education amongst the 








this simple and equitable 

os apna carried out, and is 
able practices, which render a sometimes an impedi- 
ment to rather than a furtherance of applied science, and 
sometimes involve the author of an invention in endless legal 
contentions and disaster, instead of p ing for him the 
intended reward. These evils are so great and palpable that 
many persons, including men of undoubted sincerity and 
sound judgment on most subjects, advocate the entire aboli- 
tion of the Patent Laws. The argue that the desire to 
publish the results of our mental labour suffices to ensure to 
the Commonwealth the possession of all new discoveries or 
inventions, and that justice might be done to meritorious 
inventors by giving them national rewards. 

This argument may hold good as regards a scientific dis- 
covery, where the labour bestowed is purely mental, and 
carries with it the pleasurable excitement peculiar to the 
exercise and advancement of science on the part of the 
devotee ; but a practical invention has to be regarded as the 
result of a first coneeption, elaborated p bye eee and 
their application to existing processes in face of practical 
difficulties, of prejudice, and of various discouragements, in- 
volving also great expenditure of time and money, which no 
man can me afford to give away, nor can men of merit be 
expected to advocate their cause before the national tribunal 
of rewards, where at best only very narrow and imperfect 
views of the ultimate importance of a new invention would 
be taken, not to speak of the favouritism to which the doors 
would be thrown open. Practical men would undoubtedly 
prefer either to exercise their inventions in secret, where 
that is possible, or to desist from following up their ideas to 
the point of their practica] realisation. If we review the 
progress of the technical arts of our time, we may trace im- 
portant practical inventions almost without exception to the 
Patent Office. In cases where the inventor of a machine, or 
process, happened to belong to a nation without an efficient 
patent law, we find that he readily transferred the scene of 
his activity to the country offering him the greatest en- 
couragement, there to swell the ranks of intelligent workers. 
Whether we look upon the powerful appliances that fashion 
shapeless masses of iron and steel into railway wheels, or 
axles, or into the more delicate parts of machinery, whether 
we look upon the complex machinery in our cotton factories, 
our dye works, and paper mills, or into a Birmingham 
manufactory, where steel pens, buttons, pens, buckles, screws, 
pencil-cases, and other objects of general utility are produced 
by carefully elaborated machinery at an extremely low cost ; or 
whether we look upon our agricultural machinery by which 
England is enabled to compete, without protection, against 
the Russian or Danubian agriculturalist, with cheap labour 
and cheap land to back him, in nearly all cases we find that 
the machine has been designed and elaborated in its details 
by a patentee who did not rest satisfied till he had persuaded 
the manufacturers to adopt the same, and removed all their 
real or imaginary objections to the innovation. We also find 
that the knowledge of its construction reaches the public 
directly or indirectly through the Patent Office, thus en- 
larging the basis for further inventive progress. _ 

The greatest illustration of the beneficial working of the 
patent laws was supplied, in my opinion, by James Watt 
when, just about 100 years ago, he patented his invention of 





| a hot working cylinder and separate steam engine condenser. 


After years of contest against those adverse circumstances 
that beset every important innovation, James Watt, with 
failing health and scanty means, was only upheld in _ his 
struggle by the deep conviction of the ultimate triumph of 
his cause. This conviction gave him confidence to enlist the 
co-operation of a second capitalist, after the first had failed 
him and of asking for an extension of his declining patent. 

Without this opportune help Watt could not have suc- 
ceeded to mature lis invention: he would, in all probabilty, 
have relapsed into the mere instrument maker, with broken 
health and broken heart, and the invention of the steam 
engine would not only have been retarded for a generation 
or two, but its final progress would have been based probably 
upon the coarser conceptions of Papin, Savory, and New- 
comen, 

It can easily be shown that the perfect conception of the 
physical nature of steam which dwelt like a Heaven bora 
inspiration in Watt's mind was neither understood by his 
contemporaries nor by his followers up to very recent tumes, 
nor can it be gathered from Watt's very imperfect specifica- 
tion. James Watt was not satisfied to exclude the con- 
densing water from his working cylinder and to surround the 
same by non-conducting substances, but he placed between 
the cylinder and the non-conducting envelope a source of 
heat in the form of a steam jacket, filled with steam at a 

ressure somewhat superior to that of the working steam. 
His suecessors have not only discarded the steam-jacket, and 
even condemned it on the superficial plea that the jacket 
presented a larger and hetter surface for loss by radiation than 
the eylinder, but expansive working was actually rejected by 
some of them on the ground that no practical advantage could 
be obtained by it. The modern engine, notwithstandin 
our perfected means of construction, had in fact de 
in many instanees into a simple steam-meter constructed ap- 
parently with a view of emptying the boiler in the shortest 
possible space of time. , 

it is only during the last twenty years that the subtile 


by Sin. by fin. The | nations, and I am ¢onfident that she will accomplish this | action of saturated steam in condensing upon the sides of 




















in pon 
preys have shown the necessity of a slightly zg 
heated cylinder in order to realise the expansive force 
steam. 





gross indicated hérse 

Would it be-safe uch facts as these to 
the patent lawe,@ endeavoured to sh 
at the very ‘ 


making at all events & 
which, ; is ees tpt > Borers hat 
These evils no specia ation, 
can be traced to the im Gpanner in which the exiles 
patent laws are earried into effect. i 

It is a hopefal circumstance that, during the next session 
of Parliament, the whole question of the patent laws is 
likely to be inquired into by a special committee, who, it is 
to be hoped, will act decidedly in the general interest with- 
out being influenced by special or professional claims. They 
will have it in their to render the Patent Office an 
educational institution ef the highest order. 

In viewing the latest achievements of engineering science 
two works strike the imagiwation chiefly by their exceeding 
magnitude, and by the influence they are likely to exercise 
upon the traffic of the world. The first of these is the great 
Pacific Railway, which in passing through vast ec 
hitherto inaee to ¢ivilised man, and over formidable 
mountain chains, joins California with the Atlantic Statesof 
the great American republic. The second is the Suez ship- 
ping canal, which, notwithstanding adverse prognostications 
and serious difficulties, will be opened very shortly to the 
commerce of the world. These works must greatly extend 
the range of commercial enterprise in the North Pacific and 
the Indian Seas. The new waterway to India will, owing to 
the difficult navigation of the Red Sea, be in effect only 
available for ships propelled by steam, and will give a 
stimulus to that branch of engineering. 

Telegraph communication with America has been rendered 
more secure against interruption by the successful submer- 
sion of the French ‘Bransatlantic Cable. On the other hand, 
telegraphie communication with India still remains in a very 
unsatisfactory condition, owing to imperfect lines and 
divided administration. 

To supply a remedy for this public evil, the Indo-European 
Telegraph Company will shortly open its special lines for 
Indian correspondence. In Northern Kussia the construc- 
tion of a land line is far adyanced to connect St. Petersburg 
with the mouth of the Amour river, on completion of which 
only a submarine link between the Amour and San Francisco 
will be wanting to complete the telegraphic girdle round the 
earth. 

With these great highways of speech once established, a 
network of submarine and aérial wires will soon follow to 
bind all inhabited portions of our globe together into a closer 
community of interests, which, if tollowed up by steam com- 
munication by land and by sea, will open out a great and 
meritorious field for the activity of the civil and mechanical 
engineer. 

But while great works have to be carried out in distant 
arts, still more remains to be accomplished nearer home. 
‘he railway of to-day has not only taken the place of high 
roads and canals, for the transmission of goods and pas- 
sengers between our great centres of industry and population, 
but is already superseding by-roats leading to places of 
inferior importance ; it competes with the mule in carrying 
minerals over mountain passes, and with the omnibuses in 
our great cities. Ifa river cannot be spanned by a bridge 
without hindering navigation, a tunnel is forthwith in eon- 
templation ; or, if that should not be practicable, the transit 
of trains is yet accomplished by the establishment of a large 
steam ferry. 

it is one of the questions of the day to decide by which 
plan the British Channel should be crossed to relieve the 
unfortunate traveller to the Continent of the exceeding dis- 
comfort and delay inseparable from the existing most imper- 
fect arrangements. Considering that this question has now 
been taken wp some. of our leading engineers, and is also 
entertained by the two interested Governments, we may look 
forward to its gpeetty andgatisfactory solution. ‘ 

So long as the attention of railway engineers was confined 
to the construction of main lines, it was necessary for them 
to provide for a heavy traffic and high speeds, and these de- 
siderata are best met by a level permanent way, by easy 
curves, and heavy rails of the strongest possible materials, 
namely, cast steel, but in extending the system to the 
corners of the earth, cheapness of construetion and main- 
tenance, for a moderate speed and a moderate amount of 
traflic, become a matter of necessity. 

Instead of plunging through hill and mountain, and of 
crossing and recrossing rivers by a series of monumental 
works, the modern railway passes in zigzag up the steep in- 
cline, and conforms to the windings of the narrow gorge ; it 
ean only be worked by light rollmg stock of flexible con- 
struction, furnished with increased power of adhesion and 
great brake power. Yet, by the aid of the electric telegraph, 
im regulating the progress of each train, the number of trains 
may be so increased as to produce, nevertheless, a large 
aggregate of traffic, and it is held by some that our trank 
lines even would be worked more advantageously by light 
rolling stock. 

The brake power on several of the French and Spanish 
railways has been greatly increased by an ingenious arrange- 
ment, conceived by M. Lechatelier, of applying what has 
been termed “ contre vapeur” to the engine, converting it 
for the time being into a pump forcing steam and water into 
the boiler. 

While the extension of communication occupies the atten- 
tion of perhaps the greater number of our engineers, others 
are engaged upon weapons of offensive and defensive warfare. 
We have scarcely recovered our wonder at the terrific de- 







costly weapon ever devised, is already being super~ 
vessels of the Captain type, as dengusd by Capuaie 
nd ably carried out by A se Brothers, with tarrete: 
‘with guns of gigantic power) that resist the heaviest 
» woth on account of their extraordinary thickness, 
and of the angular direction in which the shot is likely to 
By an ingenious device Captain Moncrieff lowers his gun 
upon its rocking carriage after firing, and thereby does away 
with embrasures (the weak places in proteeting works), while 
at the same time he gains the advantage of reloading his gun 
in five safety. 
It is presumed that in thus raising formidable engines of 
offensive and defensive warfare the civilised nations of the 
earth will pause before putting them into earnest operation, 
but if they should do so, it is consolatory to think that they 
could not work them for long without effecting the total ex- 
haustion of their treasuries already drained to the utmost in 
their construction. ! 
While science and mechanical skill combine to produce 
these wondrous results, the germs of further and still greater 
achieyments are matured in our mechanical workshops, in 
our forges, and in a metallurgical smelting works; it is there 
that the materials of construction are prepared, refined, and 
put into such forms as to render greater and still greater 
ends attainable. Here a great revolution of our constructive 
art has been prepared by the production, in large quantities 
and atmoderate cost, of @ waterial of more than twice the 
strength of iron, which, instead of being fibrous, has its full 
strength in every direction, and which can be modulated to 
every degree of ductility, approaching the hardness of the 
diamond om the one hand, and the proverbial toughness of 
leather on the other. To call his. material cast steel seems 
to attribute to it brittleness and uncertainty of temper, 
which, however, are by no means its necessary chunenherlatinn 
This new material, as ‘prepared for constructive purposes, 
may, indeed, be both hard and tough, as is illustrated by the 
hard steel rope that has so materially contributed to the 
practical success of steam ploughing. Machinery steel has 
radually come into use since about 1850, when Krupp, of 
Essen, commenced to supply large ingots that were p cle 
into railway tyres, axles, cannon, &c., by melting steel in 
furnaces containing hundreds of melting crucibles. 

The Bessemer process, in dispensing with the process of 
puddling, and in utilising the carbon contained in the pig 
iron to effect the fusion of the final metal, bas given a vast 
| extension to the application of cast steel for railway bars, 
tyres, boiler plates, &c. 

This process is limited, however, in its application to 
superior brands of pig iron, containing much carbon and no 
sulphur or phosphorous, which latter impurities are so 
destructive to the quality of steel. The puddling process has 
still to be resorted to, to purify these inferior pig irons, 
which constitute the bulk of our produetions, and the puddied 
iron cannot be brought to the condition of east steel, except 
through the process of fusion. ‘This is aceomplished suc- 
cessfully in masses of from 3 to 5 tons om the open bed of a 
regenerative gas furnace at the Landore Siemens Steel 
Works, and at other places At the same works cast steel 
is also produced, to a limited extent as: yet, from iron ore 
which, being operated upon in large masses, is reduced to 
the metallic state and liquefied by the aid of a certain pro- 
portion of pig metal. The regenerative gas furnace, the 
application of which, to glass houses, to forges, &., has maze 
considerable progress, is unquestionably well suited for this 
operation, because it combines an intensity of heat, limited 
only by the point of fusion of the most refractory material, 
= extreme mildness of draught and chemical neutrality of 

ame. 

These and other processes of recent origin tend toward the 
production, at a comparatively cheap rate, of a very high 
class material that must shortly supersede tren for almost all 
structural purposes. As yet engineers hesitate, and very 
properly so, to construct their bridges, their vessels, and their 
rolling stock of the material produced by these processes, 
because no exhaustive experiments have been published as 
yet fixing the limit to which they may safely be loaded in 
extension, in compression, and in torsion, and because 
they have as yet no sufficient information regarding the 
tests by which their quality can best be ascertained. 
This great want is in a fair way of being supplied by the 
experimental researches that have been carried on for some 
time at Her Majesty's dockyards at Woolwich, under a 
committee appointed for that purpose by the Institution of 
Civil Engineers. In the meantime excellent service has 
been rendered by Mr. Kirkaldy in giving, us, in a perfectly 
reliable manner, the resisting power and ductility of any 
sample of material which we wish to submit to his teste. 
The results of Mr. Whitworth’s experiments, tending to 
render the hammer and the rolls obsolete by forcing cast 
steel, while in a semi-fluid state, into strong iron moulds by 
hydraulie pressure, are looked upon with great interest. 

ut assurning that the new building material has been re- 
duced to the utmost degree of uniformity and cheapness, 
and that its limite of strength are fully ascertained, there 
remains still the task for the civil and mechanical engineer 
to prepare designs euitable for the development of its pecu- 





iar qualities. If in constructing a girder, for example, a 
design were to be adopted that had been worked out for iron, 
and if all the seantlings were simply reduced in the inverse 
proportion of the absolute and relative strength of the new 
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mate ‘ection which we can never reach, but which we 


sl nevertheless keep stedfastly before our eyes. Thus a 
pemetet eotionry cool capable of producing 12,000 Fabren- 

it units of heat, equal 9,264,000. f or 
units of f whereas the best of our 
pumping do not exceed the limit of 1,000,000 foot- 
pounds of foree of coal. In like manner 1 Tb. of 
coal should be of heating 33 1b. of iron to the weld- 
ing point of say 5000° Fahr., in an ordi furnace 


not 2 Jb. of iron are so heated with 1 1b. of coal. These 
figures serve to show the great field for further improvement 
that lays yet before us. om 

Although heat may be eaid to be the moving principle 
which all things in nature are peal ne pe favre Py S 
not only burttul to some of our processes, such as brewing, 
and destructive to our nutriments, but to those living im hot 
climates or sitting in crowded rooms an excess of tempera- 
ture is fully as great a source of discomfort as excessive cold 
can be. Why, then, may I ask, should we not resort to re~ 
frigeration in summer as well as to calorification in winter 
if it ean be shown that the one can be done at nearly the 
same cost as the other? So long as we rely for refrigeration 
upon our ice cellars, or upon importation of ice from distant 
parts, we shall have to look upon refrigeration as a costly 
luxury only, but by the use of properly constructed machines 
it will be possible, I believe, te produce refri tion at an 
extremely moderate expenditure of fuel and lebour. A ma- 
chine has already been constructed capable of producing 9 lb. 
of ice or its equivalent for 1 1b. of coal, whereas the equivalent 
values of positive heat developed in the combustion of 1 lb. 
of coal, and of negative heat residing in 1 Ib, of ice, is about 
as 12,000 to 170, or as to 70. This result already justifies 
the employment of refrigerating machines upon a lange 
seale, but it is hard to say woe ee results may yet 
reached with an improved machine on strictly dynamical 
principles, because such a machine seems not tied in its 
results to any definite limits. In changing, for instance, a 
pound of water from the liquid into the gaseous state a given 
number of units of beat are required, that may be uced 
by combustion of coal or by the expenditure of force, but in 
changing the eame pound of water into ice heat is not lost 
but gained in the operation, which beat must be trace- 
able to another part of the machine, either as sensible heat 
or as developed force. It would lead me too far to enter at 
present into particulars on this question, which is one not 
without interest for the physicist and the mechanical 
engineer, 

There ave several other subjects I should have gladly 
mentioned were I not afraid of encroaching unduly upon 
our valuable time ; these will, I trust, together with some of 
those I have mentioned, be brought before the section in the 
form of distinct papers, and will lead to interesting dis- 
cussions. 





Axornen Ayo.o-Faexcy Trixonarn Caste. ~ Tlie 
French Government having expressed their willingness to 
allow the Submarine Telegraph Company to establish a 
communication between Brest and England, and — it 
exclusively for the transmission of messages to and from 
America, arrangements are being made between the Sub- 
marine Company and the French Atlantic Companiy for the 
immediate construction of the proposed line. 

Tus Tetxcrarus.—It is rumoured, and we believe with 
truth, that when Government has taken over the administra- 
tion of the telegraphs, the ey ————* and con- 
struction of telegraph lines will not be intrusted to any com- 
mercial company, The Government, it is said, will employ 
for this purpose non-commissioned officers and men of the 
Royal Engineers. Thus, not only will the work be more 
cheaply performed than by civilian labour, but a valuable 
corps of efficient constructors of telegraphs will be formed, 
which will be of the utmost service in any future , 
to lay and maintain those field pe wilds toes 





future be essential concomitants of every combatant force 
active service.— Globe, 
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GAS WASHER AND EXHAUSTER. 


DESIGNED BY MR. THOMAS WHIMSTER, \ENGINEER, PERTH GASWORKS. 


CROGS «= SECTION 


We illustrate, above, the gas washer and exhauster, de- 
i by Mr. Thomas Whimaster, of the Perth Gasworks, to 
which reference was made in the address recently delivered 
before the North British Association of Gas Managers, by 
the President, Mr. G. R. Hislop, and which we published on 
page 108 of our last number. r. Whimster’s apparatus is 
of very simple construction, and its action will readily 
understood by reference to the illustrations. It consists, as 
will be seen, of a cylindrical casing partly charged with 
water, and divided into three compartments by a pair of 

rtitions, which extend from the top down to some little 
Ssaece below the water line. Between these partitions 
there revolve a pair of dises, which are connected by a number 
of curved biades or arms, which thus form a series of buckets, 


as shown in the left-hand view. The gas enters througha | 


pipe communicating with the top of the central com ment 
of the apparatus, and, being caught by the buckets, is carried 
down by them below the water line, until it escapes through 
the side openings at the centre of the revolving drum, and 
passes up through the water again into the end compart- 
ments, from which it is drawn off by suitable pipes. The 
arrangements of the shaft bearings, gearing for driving the 


dram, &c., are all so clearly shown in the engraving that no | 
description of them will be necessary ; but we may add that | 


provision, not shown in the drawing, is made for drawing off 

the ammoniacal liquor for utilisation and refilling the ap- 
us continuously. 

In was stated by Mir Hislop, in the course of the address 

to which we have already referred, that he had seen Mr. 


Whimster's apparatus in action, and that it performed its | 
duties of washing and exhausting perfectly. The construction | 


of the machine is such that it cannot possibly allow any gas 
to slip, while it is adapted to work steadily against any 


— and the mechanical arrangement is such as appears | 
ikely 


to give thoroughly good practical results. 


Tas Faewen Ariastic Casie.—The American Govern- 
ment has made public the text of the written pledge 
given by the French Atlantic Cable Company before their 
cable was landed on the shores of the United. States. The 
pledge is signed by L. G. Watson, agent of the French 
company, who says they agree to accept the provisions of 
the Bil! with reference to the landing of foreign cables now 
pending before Congress, which allows them to land when 
the country whence they come grants a similar privilege 
to American cables, and that the French cémpany “ will, 
moreover, do their utmost to induce the Government of His 


Majesty the Emperor of the French so far to modify the | 
eoncesmon under which the company has been established | 


as to permit the landing upon French soil of any cable 
belonging to any company incorporated by the suthority 
of the United States or of any State in the Union, and they 


further agree on their own part not to oppose the establishment — 


Cay ee a ere fe ay on y incorporated 
by the authority of the nited States or of any State in the 
Union.” The reply of the Secretary of State says that, in 


consequence of these representations and assurances, “no | 
pg ne ated pw tg dpe Poather United States to | 


landing and ing of the cable before the meeting of 
Congress in the appreaching Session.” 


HUNTOO 


We annex illustrations of a new form of governor recently 
brought out in America. This instrument, which is named 


| the Huntoon governor, consists essentially of asmall propeller- 
| wheel, driven by appropri 


gearing from the machine to 
be regulated, and enc in « cylinder filled with oil, 
which is forced to one end by the action of the lier, and 
allowed to flow back again by a controllable orihee. If a 
greater than the normal speed is imparted to the propeller, 
it will force forward the oil more rapidly than the returning 
orifice allows for, and thus the propeller will be forced back, 
nothwithstanding the resistance of a weight whichis graduated 
to keep it up to its position, under the conditions of velocity 
and resistance. With a less speed, the actions are, of course, 
reversed. 

Among the merits claimed for this improvement, is the 
ease and quickness with which the apparatus can be adjusted, 
80 as to cause the engine to run faster or slower, by the 
simple arrangement of weights on the balancing lever, and 
the perfect independence of its tion as the 


N GOVERNOR. 


FIC.2 


on 


and the normal velocity is restored, the regulation goes on, 
with the valve thus widely opened, exactly as before. We 
have heard a good account of the practical working of the 
instrument. 


Tur Towser Sceway.—The report of the Tower Subway 
Company, lately issued, states that during the past six 
months the works have been carried on with energy and 
success; 866 ft. of the tunnel, out of 1320ft., having been 
completed from the Middlesex side, so that all the ground 
which was considered ny and the points nearest to 
the water overhead have been passed. Arrangements are 
being made for immediately sinking the shaft on the Surrey 
side, and the directors see no reason to doubt that the works 
will be completed within the original estimates, and that the 
tunnel will be open for traffic in the course of the present 
year. The report of Mr. P. W. Barlow, jun., the engineer, 
states that the rate of (9 ft. per ~— with the tunnel 
had never been accomplished, from one , by any other 
t lling works. He has examined the ironwork of the 





amount of opening to the valve, velocity alone control 
og Se motion of this valve, and that equally, whether 
wide open or nearly shut. This, as is well-known, is not the 


| case with the centrifugal governor; but in the Huntoon 


governor, however, if more steam is suddenly required, the 
valve may be to its fullest extent, in consequence of 
8 loes of velocity in the i i iable, 
and if the supply of steam thus i proves sufficient, 





portion ‘of the tunnel now completed, and has very good 
reason to believe that the work was most substantial and 
would prove durable. The shield has a diameter exceedi 
by 2in. that of the tunnel, and thus a space of 1 in. is 
round the exterior, which is filled up by pumping in blue 
lias lime, which not only solidifies quickly, but acts as « 
preservative to the iron. 
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APPARATUS FOR RAISING WATER FROM MINES. 


DESIGNED BY MR. PEETERS VAN DYK, ENGINEER, THE HAGUE, 


LV 


WRAY www 
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We illustrate, above, an arrangement, designed and 
recently patented by Mr. Peeters Van Dyk, of the Hague, 
for enabling a “ man engine,” such as is ordinarily employed 
for lifting miners, to be used as a means of lifting the water 
of the mine during the time it is otherwise unemployed. 
there is attached to each shaft of the lifts of 
the man engine a series of tipping buckets, which, alternatel 
with each stroke of the lifts, are emptied and filled into eac 
other, as we shall ex 
of the tipping of the 


Amongst other advan 
the inventor are the following: First, that the new « 
for lifting water has neither valve, piston, or st 
parts subject to wear being axles moving slowly in their 
journals and lightly loaded. i 
stated, less frequent than in force pumps for great eleva- 
tion; and none of the mechanism is hi 
may be easily inspected every day. Secondly, one motive 
power suffices for raising water and for lifting the men—an 
important consideration for the mines where the engine 

the man engine is only employed several hours a 
t is also asserted that the apparatus is preferable to 
ing lands by reason of the working not 
ble to interruption by the earthy and solid matters 
river waters carry in suspension in great quantities, | a 
y in tropical and mountainous countries. y 
may now proceed to describe the apparatus, referring 
for that purpose to our engravi 

Two rods, a, a', Fig. 1 
by the beams, A and 
united together 





is hidden, so that it 


y. To suspend the action 
kets whilst the men are being lifted, 
the man engine is constructed with a variable stroke ; that 
is, whatever stroke is used for lifting water a portion of it 
will be required for the action of tipping the buckets. When 
the men are to be lifted, the stroke is reduced by that portion, 
the remainder being equal to the distance apart of the land- 
ing stages for the men. 

The specialties of this new apparatus are, firstly, that it 
forms a complete system of man engine, which it resembles 
by the form of ite two shafts furnished with landing stages 
and their alternate and rising and falling movement. 
Secondly, that the water is lifted and carried by buckets of 
te mechanism, tip their 
end of the up stroke, so 


ving. 
, are moved in opposite directions 
, describing a quarter of a circle, and 

by the rod, ¢; these beams receive their 
movement from the connecting rod, D, which is itself put in 
motion by a rotating shaft. At the lower 
of these shafts is suspended an arrangeme: 
d, d, d', d, nearly similar to those ordinarily 


convenient form, which 
contents one into the 
that the water to be lifted is always carried by 
the lift which is ascending. 








i 


iH 





im- 
parted to all the others. The quarter of a revolution that 
the Seateste cents have. te engl Rawr seneeeteein oe SP 
er is given to them tappets, 9, 9; 9°, 9, 9, 
The ta g, aod 7 Fig, are paced tnd by the 
side of anes i water at the surface, i and 4; 
they act u buckets, ¢', ¢, ing them one after the 
other in the position indicated in the ree Tg e,. The 
two other tappets, g, , and g', g’, kg one of the 
two only is visible, | partly bi by the bucket, ¢, 


gravings annexed. ‘The right lift attached to the rod, a, is at 
the of its u ke, whilst the left lift is at ite 

_— The bucket, &, is filled by immersion, the 

ling it as indicated by the arrows near y, where the 
the back part of the bucket is opened for a sufficient 
The bucket never fills higher than the » ¥, which 
determines the quantity of water to be lifted at each 
All the other buckets are made of such a ity that, 
receiving the contents of the buckets, ¢’ or ¢*, the level 
water shall be low enough to avoid any spilling. 
of water of a full bucket ought to be about 4 im. 
spout, so that it shall not begin to tip its contents 
inclined 18°. By these means, and with a well-chosen 
of spout, all loss is avoided in tipping one of 
into the other. Whilst the bucket, ¢*, is filli 
in the reservoir of the shaft, buckets, 


whilst the highest one of all, e’, has poured 
on the surface. At each single stroke of the 
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a bent axle to give them the “ere them 
constantly varllesl, os shows at Figs. & 6 7 . co 
necting rods, f, f, contribute also by their weight to righ’ 
bade wlan he semen ques te ape. The ri 
buckets ought to rest against a pin fixed in the lifts, so 
all swinging may be avoided. traverse, 8, 
right the buckets in case the counterweight 
On caleulating the work spent to lift the water, 
at the end of each stroke into the i 
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that the man engines of Company of L’Eeperance 
dela Soot John Cockeil de Beraing are worked In alll 
eases it will be indi we 
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of buckets on a lift; and the stroke is then shortened from 
13f. to Wt. Gin. In the mechani iidicated in our 
this reduction is obtained by taking out the wedges, 
. g, of the beam, A, Fig. 1, and moving them slowly, which 
ficplaces the sBding block b, of the connecting rod carrying 
W into the segond position, b then by putting in the wodges, 
»q the block of the connecting rod is refixed so as to give the 
iis 9 stroke of 10 ft, 6 in. ith a stroke of 10ft. Gin. the 
traverses, [, 1, &e. of the two lifts will be opposite each 
other or at a level with the end of each stroke. In using 
these traverses, /, 1, as landing stages for the feet, and the 
arallel traverses, 0, 0, shoulder beight for the grasp of the 
fend of the miner when he steps out of the lift going up or | 
down as be desires the apparatus wil) be identical with the | 
man engines, that is to say, there is no essential difference 
with the ordinary kind. These landing stages, (™, and, /», 
ex ing to the level of the galleries, M and N, as the 
landing stages, 14 and», with the galleries or floors for | 
leaving, A and B. It is possible to establish upon the 
traverse, /, a landing stagen wood more commodious which | 
will hold at least two men at once. The capacity of the | 
buckets according to the dimensions indicated is 70 gallons, | 
and the apparatus not containing any water when being used | 
asa man engine can then be safely used with a load up to 7! 
ewt, per landing stage. 








AERO-STEAM ENGINES. 
Oa Certain Economical Improvements in the obtaining 
Motive Power. | 
By Ricnanrp Eaton, of Nottingham. ; 

Tue British Association for the advancement of Seience 
having in their programme for the present session invited 
eontribations on the momentous subject of the economy of | 
fuel, it is conceived that some description of a discovery in 
that direction called the Warsop aéro-steam engine may not 
be without interest. 

It is now pretty generally allowed that power and heat are | 
convertible terms, and we have it upon the highest scientific | 
authority that a unit of heat is equivalent to 772 foot-pounds. 
We are further informed that one grain of coal produces by 
combustion sufficient heat to raise the temperature of one 
pound weight of water through 1.634° Fahr. Taking the 
mechanica) equivalent of heat at 772 pounds per unit, as 
above stated, it follows therefore that the combustion of one 
grain of coa! = 1261.45 foot-pounds. 

Now with the best pumping engines, either on the 
“ Cornish” or “ Woolf” system, the average duty is equiva- 
lent to about 94,000,000 foot-pounds, with a consumption of 
M4 ib. (1 bushel) of Welsh coal; in other words, 143 Ib. per 
1 grain of coal as compared with 1261.451b., whence it 
appears that the steam engine, in its most improved state, is 
not able to develop much more than one-tenth into usefu/ 
power of the mechanical power due to the combustion of 


As a rule, we may assume that the more distant the ex- 
tremes of temperature in a thermodynamic engine the larger 
will be the proportion of heat turned into power. 

In ,the steam engine the extremes of temperature, or the 
difference in the temperature of the boiler and eondenser, is 
not very great, and air engines therefore in which greater 
extremes may be employed offer certain advantages in the 
production of power. But in their arrangement, construc- 
tion, and practical working many difficulties occur. 

The difficulties in question arise, Ist, from the destrue- 
tive action of the heating furnace upon the generator, 
which, when unprotected by water, is sooner or later burnt 
out or destroyed. 2nd. When high temperatures of air are 
employed the wear and tear of working parts becomes very 
great, and the difficulty of proper lubrication almost in- 
superable. On the other hand, if low temperatures be em- 
ployed the engine develops but little pee in proportion to 
its size, and the consumption of fuel beeomes quite as large 
if it does not exceed that of ordinary steam engines. 

In the consideration of the subject before us a useful 
lesson may be learnt from the avocations of domestic life. 
Let the tea-kettle be our monitor. The careful housewife 
places it duly cleaned and charged upon the fire, and no 
matter how sharp and clear may be the draught, nor how 
vivid and intense the gaseous flame, no harm ensues. Let 
her, however, neglect to keep it replenished, and what occurs 

the bottom is destroyed. The water acts asa shield or 
safeguard to the metal exposed to the vivid incandescence, 
and am the present state of our knowledge as to the struc- | 
ture of metals or their behaviour when exposed to sharp 
heat, it is diffienlt to devise a better protection. 

The difficulty above mentioned has hitherto proved in- 
superable notwithstanding the best efforts of those apostles 
and ey of the air engine, Stirling Ericsson and others. 
All the ingenuity expended upon the designing and con 
struction of regenerators for utilising to the utmost the 
heat of the escaping air, proved unfortunately of no avail 
so long asthe generator which was the mainspring of the 
whole, to say nothing of the working cylinder itself, remained 
lable to premature destruction. 

Mr. George Warsop, of Nottingham, as the son of an air 
gua maker there, was born with aerial ideas, which, although 
his only education was received at a Sunday school, and fe 
was sent to work at ten years of age, he turned that educa- 
tion to euch good account that before he was twenty 
be had im lewure moments secretly constructed an air 
engine. Later in life it was his privilege whilst a working 
mechanic in New York, during his ement with Mr. 
Ericsson, to observe the weak points in en stem of that 
highly gifted and persevering inventor, after years 
of research to supply the deficiencies by a marvelously stmple 
system of mechanism which, es far as present experience 
goes, promises complete success by means which happily for 





® Paper read before the British Association at Exeter. 


| poppet valves of the working cylinder, gave the following 


“as the power required in handling the pumps led one to sup- 


the cause of economy and Lp eepetife alike 
with physical science and 

It is proposed, firstly, to describe these secondly, 
to enumerate the c iiy rtained results | 
which have followed their application—lastly, to show that | 
these results are in accordanec wi 3 

The description will be assistedby an inspection of the 
accompanying model and drawing. 

In the first attempts at practitally carrying out the 
system, the arrangement adopted was that shown by the 
model which represents an ordinary ure i 
with vertical boiler as used in the mid] counties, w 
fuel is cheap. An air pump is added, which is put in 
operation by the action of the steam engine. 

Thus, cold air is taken in by the air pump and is forced on 
in its compressed state through an air pipe; which in the 
case before us is conducted first within exhaust, then in 
a coiled form down the funnel of the boiler, then past the 
fire, and finally past # ing clack valve at the bottom 
of the boiler into the boiling water itself, rising natural! 
through the water, the air is in 
by diaphragms oo Thus a twofold service is 
rendered by the contact of the elements, the water becoming 
aerified and deprived of its cohesion and prompted to a free 
ebullition, whilst the air on rising above the water is satu- 
rated by the steam, and the two together pass on to their 
duty in the eylinder, where saturation assists lubrication. 
The agitation of the water prevents scaling. 

The machine thus . but having two air-pumps, 
and with cam motions applied to the valves as also to the 











y 
and subdivided’ 





results, results which it must be admitted were oufficiently | 
discouraging te have deterred the inventor and his associates 
from proceeding further in the matter, but for their faith in | 
the intrinsic soundness of the system, and perseverance in | 
carrying it to a practical issue. The work i to be foan | 
under disadvantages of various kinds, on inconvenient | 
premises, which centuries back were a farmhouse standing 
within the ancient walls of Nottingham, and until the pro- \ 
tection of the patent laws had been obtained, the origimal / 
apparatus was carefully guarded in an unsuspected attic. 
‘he results I proceed to detail : 
Tarte No. L. 


Combined Air and Steam Engine. 


2 


Ex. 


on Brake 

per Mi 

HP. of 
Water Eva- 
During 


r Revolutions 
Work Done. 


Experiment. 


porated 
periment. 


Brake. 
of 
Brat 


| Coals Consumed During 


| 
| Duration of Experiment 


| so. of Revolutions of 
| Gross 
Gallons of 


No. 


Weight 


ib min. 

176 140 4623 33 
Steam Engine only. 

Ib. Ib. min. j 

110 75 116 5182 | 46 204.1 | 66 


< 


St 


It is needful to state that the amount of air passed in the 
boiler in a state of compression was considerable, being a 
much as 43 per cent. of the effective cubic contents of the 
working cylinder, or consumption of combined fluid from the 
boiler. And it appeared pretty certain that the power ob- 
tained by the inerease of volume of the air admitted (due to 
the treating of it), did not compensate for the power con- 
sumed in working the two air pumps which forced it into the 
boiler. At the same time the difference in the useful effect 
in the two modes of working did not appear to be so great 


pose it would be. Hence, there appeared an evidence of a 
certain latent gain which needed only development. To 
effect this, one of the air pumps was discarded, and experi- 
ments made by means of waste holes drilled through the 
walls of the remaining one to ascertain what proportion of 





air admitted to the boiler fully compensated for the cost of 
compression. And it was found that about 10 per cent. of | 
the effective consumption of fluid in the working cylinder 
gave much more favourable results. At the same time the 
cam motions were discarded, and the air pump valves left to 
their own unaided action. The results are given in the sub- 
joined table: 


Tarte No. II. 


Combined Air and Steam Engine. 


S a 


Gallons of Water FEva- 
Ex- 


during 


Revolutions 
Revolutions 
of 
durin g 


onsumed 
Experiment. 
of 
Brake per Minute. 
HP. 
Work Done. 


of 


porated 
periment. 


Duration of Experiment 


Weight on Brake. 


| Coals C 


_ 
a = | 


| Gross 


Ib. | min. 
124 | 106 8463 43.4 
Steam Engine only. 


‘| 


551.1 | 1043 


Ib. Ib. | min. | 
10 | «(124 146 5942 ii 386.9 64 
Per-centage of gain in work done by ‘combined engine, as 
compared with that done by steam only, 424 per cent. 
Here, although a very remarkable relative economy was 


apparent, it became obvious cn consideration that danger of 
mistake would arise in assaming this economy as absolute, 


| neer, Lord 


inasmuch as the when contrasted 
standard actuated by steam, 
; , sce pr tf as by 
judicious improvement in details, was made to ap- 
oximate more ery Ay fair steam engine duty, this re- 
Eitive economy might off considerably, inasmuch as there 


compound 
description, a0 as to obtain a better evaporative duty from 
‘the coal com: The ree surfaces of the evlinder 
s , and the feed-water heated by the ex- 
peewee of exposing the air pipe to the direct 
heat of the furnace, as in the sonia Sets eeaee Shetene 
from t to bouler 
: of from 500 to 6000" Fuhr. by being con- 
ducted suitable cols and pipes through the exhaust 
a in the heater, and the waste heat in the boiler flues 


uptake, ‘ 
The general arran t adopted is sliown ‘by the accom- 
ing drawings.* The air is foreed bythe ar pump through 
‘ i iron, of 14 im. internal dia- 
meter into coils in the regencrator, which is Meated by the 
exhaust steam, thence in a straight line to the 
which it through a coil into the flues 
boiler, through another coil in the sméke box, thence 
back to the front of the boiler and past the clack valve, and 
is led down by an internal bend ‘te the bottom of the boiler 
length , where A is pe oe a the whole 
n a perforated pipe, the results are given in the 
following tables, Nos. i . and IV.; , 


Taste No. IIL. 
Combined Air and Steam Engine—Even Pressure Trial. 


| 
| 


. | Duration of Experiment. 


po- 
Experi- 


uring 


Consumed during 


Experiment. 


nace when Engine was 


per Minute. 
rated di 
ment. 
Stopped. 


No. of Revolutions of Brake 


Gross HP. of useful Work 
Weight of Fire left in Fur- 


No.of Revolutions of Brake 


Gallons of Water Eva) 





Coals 


| 


= 


/ near! | 
15,433, 101° 972.56) 93% 53} 
Steam Engine Only. 


P 








HE 
=] 


— 
- 
be 


= Be | Weight Brake. 


th 


. } i | th. 
1i2 


13 | 10,00 994 | 61.69 e3g | 34 
j | | | 


te 
s 
B 


N.B.—These trials were conducted on same prineiple as that 
followed by the Royal Agricultural Society, the engine 
being stepped in each case, when it ceased to perform 0 
revolutions per minute. 

Per-centage of gain in work done by combined engine, as 
compared with that done by steam only, g7 per cent. 


Taniz No. IV. 
Combined Air and Steam Engine—Open Vale Trial. 


e . 


| 


left in 
Engine 


a 
if 
=i 
E 


Duration of Experiment. 


] 
| 
th 
i" 
t. 


Weight of F 





per Minute. 
Done. 

Furnace when 
Stopped, 


Weight on Brake 


Gross HP, of Useful Work 


No. of Revolutions of Brake 
No. of Revolutions of Brak 





eF| 


ib. ‘min,) 
| 120 | 254 (22,815 97.6 °11428.05 | 131.25 
Steam Engine Only. 





Ib. ;min. . 
120 | 196 |17,826 | 90.94 | 1115.7 112.6 28} 
Per-centage of gain in work done by combined engine as com- 
pared with that done by steam only, 27.904 per cent. 


It is right to mention that in all the before-detailed ex- 
periments the “ Prony” brake with the best modern improve- 
ments was used as the measure of useful work done, and 
every care taken in the conduet of these trials to determine 
accurately the amount of water evaporated, and the duty 
done in useful effeet by a given amount of fuel. 

Other observations as to temperature, indicator diagrams 
for determining the cost of the air compression in proportion 
to the power develo and various useful notes were 
obtained which it would be out of place to reeapitualate here 
at length, but all these details are at the di of the As- 
sociation, or any scientific persons interested in the subject. 

Professor Tyndall has volunteered to investigate the 
scientific bearings of the results which have been personally 
observed in Nottingham by that accomplished amateur engi- 

Richard Grosvenor, and 4 other engineers, 
several of whom have already applied to be licensed to make. 








* Ww e have engravings of this mE in hand, and 
they will appear in our next number.—Ep. E.) 
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It remains to submit to your consideration the theory of 


our system. 
We have here a machine which, when worked as an ordi- 
steam engine and boiler, performs as respectably in its 
e duty as an average well-constructed Paci n J engine, 
not desi to work with a high rate of expansion, we 
find that the addition of the pneumatic arrangements con- 
siderably enhances the t of its useful duty. 
Let us now endeavour to escertain in what manner the 





tion of things can exist only in theory. 

Suppose a boiler to be theoretically perfect, wasting no 
lipat, and its feed level maintained only just constant, the 

‘ of water evaporated being infinitely small, and 
of all kinds to be eliminated in the machinery. 
Them the power required in compressing any given 
amount of air at atmospheric density will be recouped by 
the power by the re-expansion of the air so con- 
densed, and re-action being equal. 
Let us now ascertain ednahel shinining 0 given quantity 
i » a8 compared with the like 
pressure, and for the sake of ex- 
ample we will take 150 cubic feet in each ease at 60 lb. 
pressure per inch in gauge. Here the relative volume of 
the steam to the water which generated would be in the case 
of 60 Ib. pressure (307" Fahr., about) =355 to 1 accordixig 


it follows that the 150 cubic feet of steam under con- 
sideration was generated from 1-355th of its volume of water 
originally, or . cubic foot. 

The weight of one cubic foot of water being 62.32 lb., the 
weight of .422 cubic foot would be 2631b. Now, to raise 
1 Ib. of water from 62° Fahr. to 212°, or through 150°, requires 
150 heat units; to convert it from water at 212° into steam 
at any pressure, 966 heat units ; total gross units 1116; and 
as the conversion thus of 1 tb. of water requires 1116. heat 
units, it would follow that the conversion of 26.3 lb. of ditto 
would require 29,350 heat units, which is the cost of obtain- 
ing 160 cubic feet of steam at 60 Ib. pressure, 

In the case of the air, 500 cubic feet of atmospheric densit 
and temperature, 62° would, by Mariotte aud Dulong’s 
law, be transformed into 100 cubic feet, at 60 lb. per square 
inch on gauge, supposing the temperature remained un- 
changed. 

But this 500 eubic feet of atmospheric air is, by the com- 
bined agency of the increase of temperature, due to compres- 
sion and the application of artificial heat in some form 
brought from its original temperature of 62° up to that of the 
boiler, viz. (that due to 60 lb. pressure), 307° ; in other words, 
through 240° Fahr. 

Now the weight of 500 cubic feet of atmospheric air= 
38.05 Ib., that of 1 cubic foot at atmospheric density and 
62° temperature being=0.761 lb. according to Regnault’s 
experiments. And we have seen that this 500 ft. at atmo- 
spheric density and 62° temperature is equivalent in value 
to 100 cubic feet at 60 Ib. pressure and the like temperature, 
the weight therefore would be alike=38.05 Ib. 

The increase of volume from 100 cubic feet due to the in- 
crease of temperature from 62° to 307° or through 246° would 
be, according to the general formula, applicable to the ex- 
pansion of gases about 50 per cent., or, say roughly as the 
volume would increase 1-480th of its bulk for each degree 
Fahr. increase of temperature, for 245° increase the original 
bulk, 100 eubie feet, would be increased 245-480ths, which is 
about 50 per cent., the original 100 cubic feet at 60 Ib. preasure 
per square inch now becoming 150 at the like pressure, and 
this weighing 30.05 Ib. 

The number of units of heat which will be consumed in 


i 


¢ 


raising the temperature of this 38.00 lb. of air from 62° to | 


: mae emer med | respec! 
| WATERS’S PATENT FEED-WATER HEATER. | law to which he chooses to xefer. No special reference was 


307° or through 245°, the pressure remaining constant and 
the volume variable as above described, will, according to 
Regnault, bear the same to that which would raise the same 
weight of water through the same amount, as 238 to 1. 

33.05 Ib, x .238 x 245” range through which raised =2218.69 
heat units, which is the cost of obtaining 150 cubic feet of air 
at 60 Ib. pressure as compared with the 29,360 heat units 
before mentioned in the case of the like quantity of steam, a 
very striking and remarkable difference. Both these 160 
cubie feet are capable when worked in a cylinder of genera- 
ting the same motive force, and are alike capable of being 
worked expansively, but it is an important consideration 
whether the loss in working the air expansively would not 
be greater owing to its more rapid radiation and loss of 
heat and consequent loss of volume and pressure. 

A further series of experiments are about being made with 
the view of ascertaining the results due to working at higher 
pressures and rates of expansion, and here thorough jacket- 
ting and maintenance of the temperature of the working 
cylinder will doubtless prove most valuable. 

Such a theoretical gain, viz., about 13 to 1, is evidently 
vastly far from beg realised in the experimental engine, 
seeing that only about 13 per cent. of the whole cylinder 
consumption in the last experiment is passed into the boiler 
(in place of 100 per cent. as in the investigation above given), 
the remainder being supplied by the steam: generated, thus 
13 per cent. air+87 per cent. steam; and we must look to 





| letter from Mr. Gilchrist regarding Waters’s feed-water 


| 


ummedia’ i tely on 


admission of 

imagining the tubes and tube plates to 

and replaced by an indefinitely large number of tubes of 
tely small diameter, ting the water and in- 

creasing the ebullition and disengagement of vapour bubbles 

by an agitation almost mechanical. 

An experiment, which has been repeatedly made, goes far 
to confirm this view. 

Let the engine be running under steam, the pressure gauge 
rapidly falling, with the fire fast dying out, the putting the 
air pump in gear will cause the gauge to mount several 
pounds in the course of a few minutes, and there continue 
‘or a considerable time, the engine meanwhile continuing to | that can be found in England, 
frat 20 bates, ohne Doing & moment or two on first feel- | cessfully performed what is claimed for it. 
ing the increased resistance due to putting the air pamp in|, > : ; ugust 
aetion. And this result evidently damatis the poh cass. Mor Pe aoa nrg bor — — ~ tec 
duty of the boiler is increased immediately on the admission | I ead BR ir Sane gen eee cacgeseendie | 
on alt candi Se of tthe atte oft ee np | opened the boilers in which the scum cocks bad been closed 

A irrespect f the state of the fire—a state of | ¢.0'5 week. and to the efficacious action of the heater 
things which is consistent with the foregoing explanation, | te ee Oo he ae v Defoe : “a ) 
- scarcely susceptible of any other. Teoaery 7 ee ee cewte yoy Bota 

Even did time pevmit, this possibly is not » fitting occasion | could not have kept the scum cocks closed for one day with- 
fee wate thie o panning glans ah A er ys me Senate peel sien em. the tubes even to the extent of melting the 
bearings of this discovery. As cur navy and Government | mS pose | Fetes to make use of this etetees 

- ’ ent as the 
pmcerr meg hae coaled st far leas cost than hitherto, | first practical root in Europe of the great we Ae 
i. i | tion, under (in our case) a severe test an isad- 

uced. in thi. impulse | inven 


Agriculture will be an immerse ° sof 
on i cultivation in all Be 1 hes, no teilling con- | vantage of a somewhat wee > sprang 


sideration in view of the fact that in the month of May last J. Srocutive, Maciner 
aoe — sig be age Re i Wer ceed will be With regard to your correspondent’s proposal e order a 
Se a eee , ° o | Waters heater for the purpose of allowing it to become choked 
cheapened, the sailing vessels of ¢ur mercantile marine will up with deposit ina three years’ trial, I would reply that 
be rapialy teenefoemag into auxiliary steamers able to tra- | Water's heater is not intended to become choked up; it 
binaags a scobnes mes rien ig fp = a hes a hand hole through which it can be easily cleaned at any 
will be a od ant fallin ro a“ ing time in afew minutes. I should not care to furnish one 
~% ae, 8g hare. . Sane abe good grounds | without tt. I. will;however, furnish him with a heater, 
for expecting that railway dividends will improve.” It is| with the agreement that he is to give it a fair trial and 
estimated, by way of example, that the Metropolitan Tine | thet it is not to be paid for if it will not keep the boiler 
would save 6000/. per annum in fuel and water, whilst the entirely clean without Sowiaw off and heat the feed- 
ventilation of its tunnels would be improved, and the addi- | water to the boilin z wh if ho men fed anv othes heater 
tional power, gained at a trifling outlay, would enable each | ,ow in existence in Great Britain that will ne to: plish the 
engine to draw two more carriages than at Our tame results. He can try it six months, a year, or longer 
mines, our wean our marge 6 wed and our if required , si 

quarries will share in the general gain. Ourmechanics, now | | il tat ; 

quitting, with weeping eyes and aching hearts, the land of Cee oe ae ee tn cher 
their nativity, beeause they have no work, will have enough except that it has a hole for cleaning out, But it has another 
and to spare through the impulse given to the construction of peculiarity, of unique design, which a. a 
new engines and the adaptation of old ones. Nor will the ig the » phon tomar 1 pipe, which tees 4 is 
collieryowner suffer, as is proved by the cordial satisfaction | 4, how crue, carry off nearly all the water frei ae nent 





8 
give the following letter from the Tyne Plate Glass Company 
showing that in an extremely bad case, the worst 
has 








already expressed in that direction. A rm 7 vem: 
Opportunely does this discovery come in 1869, the cen- — - 5 j ese poesia a me 

gy Bt ptgepmechen pao the aphaion af the ‘lose of hie lotier with regaed to foreing 
A writer, in a recent number of that valuable paper, the | water into thie boiler. Let me assure him that these-ase 


Economist, remarks that “a single improvement, to save 10 | 
per cent. in fuel for the steam engine, would probably add | 
more absolutely to the real wealth of this generation than 
the invention of the steam engine itself added to the real 
wealth of the generation in which it was invented.” After | 
years of anxious research we now possess such an improve- | 
ment, but of greater value. We are thankful for the oppor- 
tunity of doing good in our day and generation. 


few engineers who don't know how to pump water from a 
heater to a boiler, and that in no case has there been any 
difficulty in pumpmg from Waters’s heater with the usual 
um ps. 
, With regard to the personalities contained in your cor- 
respondent's letter, 1 shail not trouble myself. Vituperation 
| is only indulged in when argument The sentiments 
| expressed in my closing remarks, to which he alludes in dis- 
tful terms, ean be found in almost any work on patent 


To tae Eprom oF ENGINEKEING. i 
In your last issue, August 13, I notice another | exception. I am very sorry to have 


sensitive a spot. 
Yours respectfully, 


made to your correspondent to which he could properly take 
touched him in so 


Sir, 
heater. 


Finding that his position in maintaining that his heater 


axo. G. Exxis. 
performed the functions claimed for Waterss heater unten-| 62, Dorset-street, Salisbury-equare, August 16, 186%. 
able, he devotes himself principally to personalities and to | = 


endeavouring to show that Waters’s heater cannot do what | HYDRAULIC MACHINERY FOR WARE- 
experiments have proved that it will. He clearly shows that | HOUSING GRAIN 








| he don’t think his heater will .do what he tries to prove ean’t | To Tux Eprror ov Exorwernrse. 
| be done. He also refers to ® patent granted to Mr. Robert | S1x,—In giving an extract last week of my remarks om 
Institution of Me- 


' 


| 


| of the engine in the engine room, and appeared to know ail | the water might be cold in the boilers. 
| about the heater and engine. 


; 


other causes in -addition to the above to account for the | 


economy realised in practice. ti 
the injection of air into the boiler that this may mainly be 
referred for the following reasons, When steam 1s ordinarily 
raised from water the heat expended is consumed partly in 


overcoming the cohesion of its particles and in creating steam | 


room for the vapour raised, and further in promoting the 
circulation of the water itself in the boiler. 
operations work is done, and the injection of the air accom- 
plishes practically the work which, under the above-men- 
tioned circumstances, would have to be done by the heat, a 
much more intense and rapid cireulation of the water is 
achieved, and the rapid ebuillition and giving off of steam 
vubbles is greatly promoted. Further, the air enters ata 
high temperature, and its direct action upon the* water is 
equivalent to an inerease of evaporative surtace, all the more 
ellicient from being direct instead of communicated by the 


in all of these | 


it is conceived that it is to | 


Patterson, of Glasgow, and says that the sid improvements | Mr. Westmacott's paper, read before the 
are nothing more than his plan of a feedwater. heater in- | chanical Engineers, on the above } a slight omission 
troduced into the condenser of marine engines. I have looked | has occurred, which makes my Temarks rather unintelligible, 
at this patent, and find that it consists mainly of a sprinkler | and | shall therefore feel obliged if you will allow « small 
placed in the condenser. At the ordinary vacaum the water | space to explain what | did say, which was as near as 1 can 
would boil at from 160° to 170° Fahr. Waters’s heater is | recollect as follows: As the hydraulic imachinery was not 
quite different, inasmuch as it is not suited to work in a less | only used for the described in the , bat also 
pressure than that of the atmosphere, where the boiling point | for extinguishing fire, if such should oecur, in new corn 
is about 212”. | warehouses of the Waterloo Doek, it might be interesting to 
Whether I saw the engineer or stoker on my visits to | know that the apparatus could be got into operation in a very 
Glasgow, matters very little. The person I saw had charge | short space of time, even though on the out of the fire 
I had made experi- 

I based the statement that | ments with the five 60 horse power “ Field” boilers, made 
the heater then in use would become choked up in the three | by me for Sir William Armstrong and Co., and which drive 


x 
| years it had been in use, if it had separated the seale and | the whole of the hydraulic maehinery, and I found that 


sediment, upon what he told me. Lt us see how Mr, Gil- | steam could be go up from cold water to 10 }b. pressure in 
christ’s own statements bear me out. He admits that, with | twenty minutes, whereas with Cornish boilers it would take 


| the purest water he could obtain, he blew off a littie every | from three quarters of an hour to an hour to do the same thing. 


| 
; 
| 


day, so a8 to leave no deposit in the boiler. He also gives an | Steatn next reached 50 Tb. pressure in 30 minutes exactly, in 
analysis of the solid matter contained in the water he is now | the “ Field” boilers, and as the engines eould be started with 
using through his heater, amounting to 1.98 grains per | about 10%. pressure, a great saving of ‘property would be 
gallon. I donot know the size of his boiler, but suppose, | effected by being enabled to throw water on the fire in 
trom what | remember of his engine, that it may perhaps | 20 minutes, instead of in mearly three times the time. I 
require 350 gallons of water per hour. Calling the deposit | also ¢alled attention to the fact that these five 60 horse 
2 grains per gallon, we have, roughly, for 10 hours, 360x2 | power boilers on the “ Field” gee woly & ground 
x 10=7000 grains, or Llib. aday. In three years we should space of about 400 square feet, ope power 
have, say, 0 1b. I said that if his heater had separated | Cornish boiler generally occupies 450 square feet, which 
this deposit it would have been ehoked up. Jtismamatter of | shows a very cokehddealiee saving in space in favour of the 
opinion, to whieh I still adhere. | * Field” system. 

Mr. Gilchrist seems to object to my allowing his beater | 1 am, Sir, your chedient Servant, 
to overflow slightly to get the temperature of the water. | Lawis Orgick. 
There was no other way of testing it apparent, and it wl | 27, Leadenhall-street, August 18, 1869, 
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BRITISH ASSOCIATION FOR THE ADVANCE. 
MENT OF SCIENCE. 
Revoxr or tux Councit yor Tus Year 1868-9. 
Presented to the General Committee at Exeter, on Wednesday, 
August 15, 1869. 

Tux reports of the General Treasurer and of the Kew 
Committee for the past year have been received, and will be 
laid before the general committee. 

At the meeting of the association at Norwich, the general 
committee referred two resolutions to the couneil tor con- 
sideration and action, if it should be deemed desirable. 

The first resolution was, that the council be instructed to 
prepare and cause to be presented to the Houses of Lords and 
Commons petitions on bebalt of the association, praying them 
without loss of time, to pass such measures as will remedy 
the existing defects in secondary education in schools, and 
that the council be empowered to take such other steps as in 
their judgment may be best caleulated to promote the object 
of these petitions. 7 

The council, after receiving the report of a commitice 
specially appointed by them to consider the question, re- 
solved to act in accordance with this resolution. Thry con- 
sequentiy prepared the following petition, which was pre- 
sented by the Kight Hon urable Lord Lyttelton to the House 
ot Lords. by Sir W. Tite to the House o: Commons 

The humble petition of the British Association for the Ad- 
vaneement of Science showeth, that one of the ends for which 
the association was established was “ to obtain a more genera! 
attention to the objects of science, and a removal of any dis 
advantages of a public kind which impede its progress 
That some of the chicf impediments to the progress of science 
in the United Kingdom are to be found in the limited and 
defective state of secondary education, and in the condition 
of the endowed grammar schools, which, having been founded 
in past times, represent for the most part the knowledge and 
wants of the past, rather than of the present. That, not- 
withstanding the defects of the endowed grammar achoola, 
they are enabled, by their number, antiquity, and endow- 
ments, to maintain a preseriptive rank and mfluence, and 
seriously to impede the adoption of improved systems of 
education. That the necessity for inquiry into the state of 
the endowed grammar schools, and into the education given 
in sehools generally, above the elementary, has already been 
recognised in the appointment by Her Majesty of three com- 
missions to report on this class of schools in England and 
Seotland. That in the year 1866 the council of the associa- 
tion appointed a committee to consider the best means of 
promoting scientifie education in schools, and that this com- 
mittee drew up a report on the subject, which 18 printed in 
the “ Keport of the Sehools Inquiry Commission,” presented 
to Her Majesty, and laid betore your Honourable House. 
‘That the recommendations of the Schools Inquiry Commission, 
in regard to the introduction of the study of natural science 
into all secondary schools, are in general accordance with the 
views of the association. That, in the opinion of the asso- 
ciation, the study of natural science, whether as a means of 
disciplining the mind, or for providing knowledge useful for 
the purposes ot life, is of essential im portance to the youth of 
this country, and that it ought to form a part of education in 
all secondary schools. That the association consider the 
secondary education of the United Kingdom, both in regard 
to the quality and the range of the subjects of study, to be in- 
commensurate with the needs of a well-organised State ; they 
therefore request your Honourable House to enact such laws 
as shall make natural science an essential part of the course 
of education and to put it on a footing of equality with the 
most tavoured subjects of study. 

The second resolution referred to the council by the general 
committee at Norwich was, that the council of the British 
Association be requested to urge upon Government, and, 
through the British Government, upon the Governments of 
foreign nations, the importance of fixing, by permanent 
beach marks, certain points of level, and also of position in 
reference to secular changes—1, in the elevation of the land 
as referred to the sea level; and, 2, in relation to changes of 
coast line, and to the position of ice masses. That the council 
of this association be requested to ask the support and co- 
operation in this of the council of the Royal Society, and | 
that the following be a committee to assist the council and 
that of the Royal Society in the detinition of the works pro- 
posed to be exesuted: W. Sartorius Von Waltershausen ; 
Lieut.-Colonel Siz Henry James, R.E., F.RS.; Robert A. ¢ 
Godwin-Austen, F.R.S 

ibe eouncil appointed a committee, consisting of Sur He ory 
James. Sir C. Wheatstone, Mr. Godwin-Austen, Professor 
I'yndall, Professor Ramsay, the President, General Secre- 
taries, and Treasurer, to consider this resolution, and to 
report thereon : 

This report being fevourable, your council applied to the 
council of the Royal Society, who at once promised their 
support in any application tou vernime nt, but deemed it un- 
necessary to augment the committee already elected by your 
council, for the purpose of detining the works proposed to be 
executed. This committee has not yet concluded its labours. 

The following foreign men of science who were present at 
the Norwich meeting have been elected corresponding mem- 
bers: Baron von Madier, Dorpat ; Padre Seechi, Director of 
the Observatory at Kome; Professor Aug. Morren, Doyen de 
la Faculté de Sciences, Marseilles; Protessor Vogt, Geneva; 
Professor Broea, Paris; Professor L. Radlkofer, Munich ; 
Professor Karl Koch; M. D’Avesac, Mem. de I'Lnstitut de 
France; Dr. H. A. Weddell, Poitiers; Mr. A. Heynsius, 
Leyden. 

The council are able to report that the annual volume was 


EXPERIMENTAL RESEARCHES ON THE 
MECHANICAL PROPERTIES OF STEEL.* 


By Wittiam Fareparay, LL.D., F.R.S. 

In my last report I had the honour of submitting to the 
Association an experimental inquiry into the mechanical 
properties of stee| obtained from different sources of manu- 
facture in the United Kingdom. On that oecasion several im- 
portant experiments were recorded from specimens obtained 
from the best makers, and bars were received from others, 
the experiments on which were incomplete at that time. 
Sinee then 1 have had an opportunity of visiting the im- 
| portant works at Barrow-in-Furness, and from these I have 
| reeewved bars and plates of different qualities for the purpose 
| of experiment, and such as would admit of comparison with 
| those recorded in my last report. I have also received speci- 
| mens from Mr. Heaton for experiment, illustrations of the 
| new process of conversion from crude pig iron—of different 
| grades—to that of steel, as exhibited in the results contained 
| in this report. 
| 
' 

' 





In every experimental research connected with metals it 
is necessary to ascertain as nearly as woe the properties 
of the ores, the quality of the material, and the processes by 
which it is proved. On most occasions this information is 
difficult to obtain, as in every new process of manufacture 
there is a natural inclination—where the parties are com- 
mereially interested—to keep it as long as possible to them- 
selves, and hence the reluctance to furnish particulars, 

Of this, however, 1 can make no complaint, as Mr. 
Bessemer, the Barrow Com y, and Mr. Heaton, have, un- 
reservedly, not only opened haw 
nished every i required, — chemical analyses 
relative to the properties of the ores, 
which they are reduced. 

From this it will be seen that in some of the experiments 
I have had the privilege of recording the chemical as well as 
the mechanical properties of the specimens, which have been 
forwarded for the pu of experiments, and of ascertain- 
ing their respective and comparative values. 

Phe proprietors of the Barrow Works have confined them- 
selves to certain descriptions of manufacture on the Bessemer 
principle, these being chiefly steel plates, rails, tyres, and 
girders. From the nature of the ore and fuel, the latter of 
which is chiefly brought by rail from the coal fields of 
Northumberland and Durham, a description of highly refined 
homogeneous steel is produced, and as this manufacture is 
intended for purposes where tenacity and fiexibility are re- 
quired, it woul not be just to compare it with other deserip- 
tions of manufacture where the object to be attained is hard- 
ness; such, for instance, as that employed for carriage 
springs and tools. The description of iron required for rails, 
beams, girders, &c., is of a different character; tenacity, 
combined with flexibility, is what is wanted, to which may 
be added power to resist impact. 

The same may be said of wheel tyres and other con- 
structions where the strains are severe, and where the ma- 
terial is sufficiently ductile to prevent accidents from 
vibration, or those shocks and blows to which it may be 
subjected. Keeping these objects in view, the Barrow Com- 
pany have, to a great extent, been limited to this description 


terial as exhibited in the « xperiments, there is little chance 
of accidents from brittleness when subjected to severe 
transverse strains, or to the force of impact. 

In calculating the value of the hematite steel we have been 
guided by the same formule as adopted for comparison with 
sunilar productions from other works. Very few of them, 
however, would admit of comparison, as no two of them ap- 
pear to be alike. The hematite steel is manufactured at the 
Barrow Works for totally different purposes from those of 
other makers, and, having the command of a variety of ores 
for selection, as may be seen from the analysis of the ores, 
as well as the Tables, the desired quality of the steel can be 
obtained at pleasure. 

We have therefore submitted the different specimens to 
the same tests as those received from other makers, not only 
for the purpose of ascertaining wherein their powers of 
resistance differ, but also wherein consists their superiority, 
as regards deflexion, elongation, and compression, from all 
of which may be inferred the nature and properties of their 
different structures, and the uses to which they may be 
applied. 

it is for this purpose we have applied the same formule 
of reduction to each particular experiment as in the other 
cases, and the results have been embodied in the summaries. 

As the Bessemer principle of manufacturing direct from 
the ore is ealeulated to produce great improvements and 
great changes in the production of refined iron and steel, 
and as the homogeneous properties of the material thus pro- 
duced are of the very first importance as regards security, 
&c., it is essential to construction that we should be familiar 
with the mechanical properties of the material in every form 
and condition to which it may be employed. 

For this purpose I have given all the various forms of 
strain excepting torsion, which is of less moment, as the 
strains already described involve considerations which apply 
with some extent to that of torsion, and from which may be 
inferred the fitness of the material for the construction of 
shafts and other similar articles to which a twisting strain 
applies. . 

The great advantage to be derived from the Barrow manu- 
facture of steel, to which we have referred, is its ductility 
combined with a tensile breaking strain of from 32 to 40 tons 
per square inch. With these qualities 1 am informed that 
the proprietors are able to meet the requirements of a de- 
mand to the extent of 1000 to 1200 tons of steel per week, 




















this year again issued in June; a still earlier publication 
being desirable, however, it is proposed to publish the next 
volume at Christmas ; but, in to 7m it will be apne 
to defer until the following year the publication of re- 
pert which are not ready for the press immediately after the 
close of this t meeting of the association. . 
The council have been informed that invitations for 1870 


which, added to a weekly produce of 4500 tons of pig iron, 

enables us to form some idea of the extent of a manufacture 

destined im all probability to become one of the most im- 
t and one of the largest in Great Britain. 

In this extended inquiry I have endeavoured to deduce 

true and accurate results from the specimen with which I 

have been favoured by the Barrow Company. In the same 
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of manufacture ; and judging from the ductility of the ma- | 


manner J have now to direet attention to the product of an 


entirely new of manufacture, introduced by Mr. 
Heaton, of the ley Mills, near Notti 

The experiments on this peculiar manufacture require a 

| separate introductory notice, as the process of conversion is 

| totally different to that of Bessemer, the puddling furnaces, 
or that of the old system of charcoal beds. 

For the finest description of steel, the old process of eon- 
version is still practised at Sheffield, a fortnight to three 
weeks being required for the conversion of wrought iron into 
steel, and, with the exeeption of Mr. Siemens's reverberatory 
gas furnace, there had been no improvements made on it, 
until Mr. Bessemer first announced his invention, by meana 
of which melted pig iron was at once converted into steel: 

By the old process the metal was first deprived of its 
carbon and reduced to the malleable state, when it 
rolled into bars and retained from fourteen to twenty-one 
days in charcoal beds, until it had absorbed, by cementation, 
the necessary quantity of carbon. ‘ _— 

Mr. 


This is different to the puddling or the Bessemer 
cet, of which the former wat tious and expensive, wilt 
in the latter the pig iron was rendered without any 
additional fuel, and ready for the hammer or the rolls in a 
os ~~ of time. 

nso importanta branch of metallurgy it would be re- 
markable it Mr. Bessemer had hit upon the only feasible means 


of converting iron into steel. Other minds have been in- 
spired in the same direction by Mr. Bessemer’s success, and 
the admixture of metals to effect a transmutation, has been 
assumed in many forms and proportions, so as to increase our 
knowledge and lessen the cost of production. 

Amongst these is the new process of Mr. Heaton, the de- 
tailed deseription of which is given in a pamphlet by Dr. 
Miller, a copy of which is annexed. In addition to Dr. 
Miller's statement, Mr. Robert Mallet reported on the sub- 
ject, and expressed himself highly satisfied with the results, 
both as regards the chemical and physical properties of the 
metal, and having been present at the experiments made at 
Mr. Kirkaldy’s testing machine, he states the results as 
under: 


Rupturing Strain Extension of 
in Tons per Square Rupture per Cent. 
Inch of Section. of original Length. 


per in. 
Heaton’s steel iron 22.72 21.65 
= cast stee! 41.73 7.20 





The results recorded in the above Table tor cast steel are 
somewhat below the results obtained in my own experiments, 
being in the ratio for the breaking strain—44.94 : 41.73, or 
as 1 to .936 nearly. 

The whole of these experiments appear to be correct, and 
| assuming the statement of cost to be equally satisfactory, 





} We arrive at the conclusion that, “taking steel from the 
furnace in ingots, or made into steel rails or bar iron, or in 
any other form of ordinary manufacture, the net cost of pro- 
duetion after adding 10 per cent. for management, including 

| all eost of labour, tuel, and material, and making all allow- 

| anees for wear and tear, and the like, is several pounds 
| sterling per ton, under the present market prices of the 
| several descriptions of the metal.” And this will sure to be 
| @ matter of surprise when it is taken into consideration that, 
| to repeat the words of Mr. Mallet, “steel can be produced 
from coarse low-priced brands of crude pig irons, rich in 
phosphorus and sulphur; thus wrought iron and cast steel 
of very high quality have been produced from Cleveland and 

Northamptonshire pig irons rich in phosphorus and sulphur, 

and every ironmaster knows that first-class wrought iron has 

not previously been produced from pig iron from either of 
| these districts, nor marketable steel at all. With these ob- 
| servations I have now to refer to the drawings of the fur- 
| neges and apparatus, which 1 have attached in illustration as 
| am appendix. In conelusion I may state that, looking at 
this new process, and its further development as a step in 
advance of that which has already been done by Bessemer 
| and others, we may reasonably look forward to a new and 
| important epoch in the history of metallurgie sciences. 

| (To be continued.) 





| Ispran Raruwars.—The total amount of guaranteed 
| interest paid by the Indian Government to the Indian rail- 
; Way companies to the close of 1868 was 26,751,074/. Of 
this sum, however, 13,658,7537. was repaid out of the net 
earnings of the various lines. The payments made tor 
guaranteed interest to each company to December 31, 
1868, were as follows:—East Indian, 11,307,098; Great 
Indian Peninsula, 5,798,297/.; Madras, 3,427,1467.; Sind, 
852,856/.; Punjaub, 717,202; Delhi, 432,2321; Indus 
Steam Flotilla, 151,560/.; Bombay, Baroda, and Central 
India, 2,000,884/.; Eastern Bengal, 658,152/.; Great 
Southern of India, 328,5771.; and Oude and Rohilkund 
89,0892. 

—— Lys ag agg Soval' Tine with this dock, re- 
cently inaugurated by His Ro ighness the Prince of 
Wales, it may be remarked that the contractor (Mr. Law- 
rence) has pledged himself to complete the railway which 
will bring the dock into communication with the Great 
Eastern and Midland system by Jan 1, 1870. A ware- 
house on the south side of the dock is i ood progress, 
and a commencement has been made with the contention 
of a series of four warehouses on the north side. It is ex- 
pected that the Midiand Railway will deliver 60,000 tons of 
coal annually for exportation from the dock. The Regina, 
the first of a series of guano vessels, has entered the dock ; 
several guano vessels, chartered by Messrs. Thomson, Bonar, 
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and Co., are expected to arrive annually. 
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FRIDAY, AUGUST 20, 1869. 
UNDER THE CHANNEL. 

Wirnovt entering, here, upon the question whether 
a Channel Tunnel would be desirable in the interests 
of commerce and international peace, it is sufficient to 
ask whether it is possible of execution. ‘There is a 
great amount of geological evidence to show that it is, 
but the fact of possibility can only be settled by 
actual trial. Shall this—need this—trial be longer 
delayed ? So far as English feeling has been enlisted 
in the matter—and the signatures to the address to the 
Emperor of the French upon this very subject show 
the representative character of those who spoke for 
1¢ nation—it is due to Mr. Hawkshaw to record that 
he, more than any other of the enterprising projec- 
tors and engineers who have been associated with 
this grand scheme, has drawn towards it English 
influence of the most powerful kind—an influ- 


ul 


ence virtually assuring the provision of that other | 


Mr. Hawkshaw’s plan— 
and we must mention with his name those of Mr. 
Brunlees, Mr. Low, and M. Thomé de Gamond 
—is almost too well-known to require descriptive 
repetition. It is for a tunnel, some 390 ft. beneath 
the bed of the Channel, through what all geological 
evidence tells us is grey chalk, bang across from 
the South Foreland to near Cape Gris-nez. If the 
geological evidence can be trusted the tunnel is un- 
questionably practicable. It would take a long time 
to make ; it would cost a very large but indefinite sum 
of money, a sum of money to be extracted chiefly from 
the pockets of John Bull. But there remains the 
great uncertainty, so far as John Bull is concerned, of 
all geological evidence of anything. But this un- 
certainty admits of solution—at some expense, cer- 
tainly, and at some personal risk undeniably. If a 
boring no larger even than a foot in diameter could 
be carried across, from England to France, a sub- 
marine tunnel would be perfectly practicable. It is 
only requisite to make the boring, not of a foot in 
diameter, but say 9 ft. wide and 6 ft. high to settle 
the question of practicability. There is no difficulty 
in respect of ventilation. Compressed air, forced in 
through mains of moderate size, will accomplish that 
as well under the Channel as in the Mont Cenis 
tunnel. Mr. Chesbrough carried his sub-lacustrine 
tunnel two miles out from Chicago, under the bed of 
Lake Michigan, with no difficulty in respect of venti- 
lation. And it was a tunnel of hardly more than 5 ft. 
diameter. 

Mr. Hawkshaw has proposed to make a pair of 
parallel headings 9 ft. square, to ascertain whether 
the tunnel be practicable or no. The proposition 
amounts, virtually, to the assumption that the tunnel 
is practicable, in which case the full section might as 
well be opened out at once. The two headings would 


powerful lever—capital. 


two or three times the number of men, and the corre- 


sponding personal exposure involved in a single head- 
a, one-third their combined total sectional area. 
e are vexed, beyond the measure of ordinary dis- 


satisfaction, at the suggestion, in the engineer’s report, 
that any probable influx of water a the tunnel 
workings could be readily dealt with. As for water 
of infiltration it could be, without doubt. But 
as for water actually working through fissures, 
under a pressure of 225 lb. or 250 lb. per square inch, 
—God help the tunnel men when it reaches them! For 
a fissure of the section of a quarter of a square inch 
would he abraded to one of a quarter of a square rood 
before tle men could get away (o the shalt, five or ten 
miles off. Yet there are men who will readily take 
the risk, and a skilful general would utilise such men 
in a spirited enterprise. But he would not expose 
twice or three times the necessary number of men to 
destruction in a mere reconnaissance, and Mr. Hawk 
shaw’s double-barrelled headings would be nothing 
more. The single heading, apart from the curious 
theory of ventilation advanced in the initiative report, 
would test the whole question of practicability. The 
Channel Tunnel is one of the very few tunnels of 








| which the termini can be sighted from either end. 
| There is no question as to the direction, and tue head- 
|ings might be driven from the respective coasts to 
| meet within half an inch, although a difference of half 
ja yard would not greatly matter. 


If there be any monetary spirit yet left in England 


jand France, let the practicability of this great work be 
| ascertained. 


If it be practicable, it is certain to be 
carried through. It may require ten or even twenty 
years, and ten, twenty, or forty millions to carry it 
through, but we can afford to wait, and the capital 
will not be wanting, even if Parliament is called upon 
to raise the English half of it. 

But nothing in all this need for one hour deter the 
completion of Mr. Fowler’s great scheme of a Channel 
ferry. Nothing is more needed. It can be carried 
out as fast as money can be supplied to carry it out. 
It will “do” for the present, and do well, and the 
“present,” that is the ten or twenty years pending 
the opening of the tunnel, is a long while. ‘To the 
tunnel, if the tunnel be possible, we must come at 
last, but we can try the ferry meanwhile, and a high 
class Channel ferry would be immensely popular from 
the hour of its establishment. 


THE BRITISH ASSOCIATION. 


Tue business of the thirty-ninth meeting of the | 


British Association for the Advancement of Science, 
was commenced on Wednesday last by a meeting of the 
general committee, which was held at 1 o’clock in the 
Albert Museum, Exeter, when the annual report of the 
Council for the year 1868-69 was read and adopted. 
The most important clause in this document—which we 
publish on another page—was the announcement that 
the committee had memorialised Government for an 
improved legislation with regard to the secondary 
schools; the defects in the existing system were also 
pointed out, and the introduction of the study of natural 
science was strongly urged as a necessary feature to be 
introduced. 

A committee has also been appointed to inquire into 
the best means of inducing our own and foreign Go- 
vernments to adopt permanent bench marks for fixing 
levels, and points of position with reference to shift- 
ing coast lines, and of ice masses. The whole report 
bears evidence of an earnest desire on the part of the 
committee to effect such needful reforms in conduct- 
ing the business of the Association, as are absolutely 
necessary for its wellbeing, and the want of which 
have always been felt as great evils by the members. 

The great delay which has hitherto attended the 
publication of the various papers read—a twelvemonth 
commonly elapsing before the contributions are printed 
in the annual volume—has always proved a great loss 
to the Association, and a source of regret to its 
members. ‘The interval of a year interposing between 
the reading of a paper and its appearance in the 
transactions of the Association, is a sufficient delay to 
destroy the living interest in the subjects which their 
authors have laboured to create, the season for another 
meeting has come round, and in the press and bustle 
of the new gathering the old one is almost forgotten. 

The council have mended matters a little, by pro- 
ducing the present volume of proceedings earlier than 
usual, and they promise in their report, just adopted, 
to effect better things in the future, by publishing the 
current transactions at the close of this year. Such 
an interval is most certainly an ample one, and need 
never be exceeded if the.committee and the authors 
themselves mutually assisted one another. 





not only be needlessly high, bat they would require 


Another difficulty is created by the procrastination 


| many of the 


who have already a superfluity of work ) 
additional complication. A sim lation providing 
that all papers must be with the secretaries at 


a stipulated date would remove this difficulty, and 
woult relieve them from much anxiety. All s 
should be in hand when the final committee meetings 
of the various sections take place, so as to enable an 
harmonious arrangement of subjects to be made, and 
to ensure a proper adjustment of the business of the 
session. 

We have not thought it necessary to reprint the 
inaugural address of Professor Stokes—which was 
delivered on Wednesday evening at the Victoria Hall, 
to a crowded audience—as it appeared in most of the 
daily journals of yesterday; but we may remark that 
the essay is conspicuous for its ability and the 
masterly review of progress of general science during 
the past year, no less than for the meagre reference to 
mechanical and engineering subjects. It is true that 
an apology is offered for this defect, but it is no less 
| true that engineering advancement has been as marked 
and decided during the last twelve months as any other 
branch of science, and that works of the largest 
magnitude have been finished, are on the point of com- 
pletion, and are on the eve of commencement. None 
of them are, however, noticed in the inaugural essay. 

Mr. Siemens’s address, delivered in section G yester- 

day, and which we give on page 118 of the present 
number, makes up for these deficiencies, however, 
and forms an able opening to the business of that de- 
jpartment. Four papers were read yesterday in this 
| section, three of which we republish ; for the fourth, 
| but second in order, as it followed Mr. Fairbairn’s 
coutribution, we have not sufficient space in the pre- 
sent crowded number. It is a paper by Mr. E. J. 
Bramwell, on the laws determining the fracture of 
materials when sudden changes in thickness take 
place. 
’ To-day a lengthy communication by Mr. J. F. Bate- 
man on the subject of international communication 
wili form the principal business of the section G. 
This paper refers principally to the construction of a 
tube submerged beneath the channel in a manner 
similar to that proposed by Mr. W. H. Barlow, and 
alluded to by us in a recent number. 

A word as to the local management in the reception 
of the members of the British Association. 

Exeter’s long offered prayer was granted in this 
| visit, and the municipal authorities have practically 
| proved their gratitude. The local secretaries, headed 
| by Mr. Henry 8. Ellis, the mayor of the city, have made 
good arrangements and carried them out well, The 
reception rooms are extensive, and the brisk business 
which has been called a brief existence within their 
walls is well managed in various departments. All 
the available public buildings haye been thrown open 
to the section, and thus an ample space for com- 
mittees and audiences has been secured. The non- 
appearance of the diagrams belonging to Section G, 
lat a critical moment, was unfortunate it is true, and 
brought about uncharitable remarks from authors, 
who were seeking them throughout the city just before 
the meeting. 
| Popularly the city has done its best with bells and 
| bunting to welcome the “ savans,” as the local papers 
i designate the flood of unwonted visitors, many of 
whom, judging from their demeanour, try hard to act 
lup to the denomination, and are looked upon with 
awe by @ provincial populace, that regards the whole 
proceedings in the light of a show. 











FAIRLIE’S STEAM CARRIAGE. 

Tux “ cabbage garden” at Hatcham is likely to be- 
come as famous as the race course at Rainhill, only 
that there is no race, so dear to the heart of every 
Englishman, except a race against time. Mr. Fairlie 
has a combined engine and carriage, weighing but 134 
tons empty, and capable of anya | 66 persons, which 
is whisked round the Hatcham cabbage garden—upon 
a villanous permanent way, not exactly a circle, one- 
ninth of a mile in ecireumference, and having three 
quadrants of 50ft. radius. Seeing is believing, and 
we only regret that there is no Act of Parliament to 
compel every railway director and every railway 
Mephistopheles (the locomotive superintendent) to go 
to Hatcham and see. Thirty miles an hour and more 
has been accomplished, but we considered 25 preferable, 
and we stipulated for this, and no higher, speed when 
we sat foot upon the engine bogie. With the Field 





boiler there was no end of steam—160 Ib. per square 
inch—and the regulator could hardly be touched by 
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give in. The motion is more like sailing than riding, 
that is, the motion in the carriages. The “ centrifugal 
convulsions” to which we have referred were generated 
only upon the engine bogie, and in the next carriage, 
this being the first of a certain number ix futuro, the 
engine will be so connected with the carriage as to 
prevent any jerking or striking, at fall speed, a curve 
of even three-quarters of a chain radius. 

It is but just to Messrs. Brown, Marshalls, and Co., 
to mention that the “train”—all in a single carriage 
—is the model of comfort and neatness. When we 
first saw the carriage, in the maker’s factory at Bir- 
mingham, under a low roof, we took the impression 
that the compartments were cramped in the matter of 
space. But iu the open air of the Hatcham cabbage 
garden we found, not alone by the sensation of com- 
fort, but still more so by the act of measurement, that 
the seats were at least as capacious, and that for thick 
men, as any known near the Metropolis. 

The railway company which first secures the ex- 
clusive use of Fairlie’s steam carriage has dividends as 
good as declared for its shareholders. But with one 
carriage there will be many, and let us hope that all 
the companies may, by this means, come round to 
dividend payments at last. 

LONDON AND BRIGHTON. 

Tae legislative wisdom of the kingdom long ago 
sanctioned the policy of railway competition. Were 
any proof of this wanting, it might be found in the 
three (nearly parallel) lines between Birmingham and 
Wolverhampton. But no evidence of the kind is ne- 
cessary. Did not the Parliament of 1865 sanction 
a competing line to Brighton? Did not a still later 
Parliament grant powers for the Midland Company’s 
line from Settle to Carlisle, and when the company 
wished to be “off” the obligation enforced it, to the 
disgust of the members of the mighty board of direc- 
tors sitting at the Euston Station?’ And has not Par- 
liament sanctioned a new line, of a// lines, between 
Liverpool and Manchester? True, the great repre- 
sentative of public opinion, and of the will of the 
millions, did discharge the South-Eastern Company 
from their obligation to make a line, with seven miles 
of tunnelling, and thirty miles of 1 in 120, between 
Beckenham and Brighton. The “ reformed” Parlia- 
ment will be called upon, within a few months, to 
sanction other and competitive bills for lines between 
London and Brighton, and——sous verrons. Betting 
gentlemen may make their books accordingly, only 
that it is » s, if not wrong, to bet upon a sure 
thing, and it is tolerably sure that Parliament will 
sanction Mr. Brunlees’s, Mr. Samuel’s, or anybody’s 
scheme which promises to deliver us from the tyranny 
of the existing company with its capital expenditure 
of more than 17} millions and its share dividends of 
nil. Of all the lamentable disclosures that afforded 
by the last Brighton report is among the worst : 

In the first place, it was clear that the new lines had 
hitherto been complete failures. The total gross traffic for 
the half year of the lines opened since the correspondin 
half year of 1868—viz., the Ucfield and Tunbridge Wells, 
the Tooting, Merton and Wimbledon, and the South London 
and Sutton, which together comprised about 28 miles, and 
had cost the company | ,602,867/.—was only 72931., and even 
of ey yo was only diverted from other existin 
lines of company. I ificant as this result might 
seem, it did not convey the full extent of the disastrous con- 
Sg ay ee 
bew a a was 

: acentecsasacee 
ing. From a Table of the new lines constructed during the 
last five years, the working expenses being taken from the 
actual train mileage at the reduced rate of 3s. per train mile, 

average of the whole system for the year 1868 being 
ing being less expensive 
light, it appeared that from 13 lines 
.1 and October, 1868, making 101; 
‘tranch earnings 90,2831. the train mileage 
it 19974, and the loss 19,772/., leavi 
on an expenditure, as above, of 4,089,633/. 


€ | boiler for months ; for it would not have stood it. 





ieve Brighton from its exclusi 
large provincial town is concerned, of having no alter- 
native line to London ? 








“STEEL AT ANY PRICE.” 

Tue amiable journalists who, until the advent of 
“ gunpowder steel,” condemned all steel, are deriving 
consolation from the utterances of Sir William Arm- 
strong, at the Newcastle meeting of the Mechanical 
Engineers. This gunpowder steel, invented by one 
Heaton, was, however, an exception to everything else. 
No words, and no superficial measurement a type 
were sufficient to explore its virtues. It is inex- 
plicable that Sir William has not visited the deserted 
“shanty” known as Langley Mill, and from the koran 
to be found there, developed his knowledge of steel. 
We are told that he was once one of the “ steel at any 
price” party. So far from this, he has been a most 
uncompromising enemy of steel in all forms. He 
stood out, for a long time, and in spite of every recog- 
nisable fact, against steel inner tubes for his guns, 
without which they might almost as well have been 
constructed of leather. Indeed, there is no such thing 
now asan “Armstrong gun.” The gun is Fraser’s 
and Fraser’s only, and he has not yet received the 
half of what he deserves for kicking aside the Arm- 
strong delusion. Just as engineers complete their 
education they learn the value of steel, and it is merely 
a pity that the tergiversating journalists of whom we 
speak are not yet out of the woods in their wild goose 
search after evidences of its value. 


THE BOILER EXPLOSION AT 
BLAKEDOWN. 

Smxce the recent lamentable boiler explosion at 
Bingley, no less than four other boilers have exploded 
from the simple reason that they were corroded to 
such an extent as to render them incapable of bearing 
the pressure at which they were worked. One of 
these explosions took place at Birmingham, another 
at Nuneaton, a third at Bedwas, and the fourth—of 
which we wish more particularly to speak here—at 
the Blakedown forge, near Kidderminster, an esta- 
blishment belonging to Messrs. John Bradley and 
Sons. By the explosion at Blakedown, which took 
place on the 16th ult., a boy named Denis Harrison 
was killed and his father, and three other persons 
severely injured, while an immense amount of damage 
was done to the surrounding buildings. The boiler 
was a cylindrical one, with hemi-spherical ends, and 
it was 21 ft. long by 4ft. 5in. in diameter, and was 
worked by a furnace flue which passed under the 
bottom and sides. The plates were from yy in. to 
fin. thick, and the iron was of fair quality, but in 
some places the thickness had been materially reduced 
by corrosion, and according to the evidence given at 
the adjourned inguest by Mr. Inshaw, of Bir- 
mingham, who had been appointed by the coroner 
to examine the boiler, “ if the weak places inside 
the boiler had been sounded with a hammer it would 
have gone through in many parts. * * * He did 
not believe that there bad been 501b. pressure on = 
the brickwork had come down he believed part of the 
boiler would have come away with it.” What the 
age of the boiler was we have no means of knowing, 
but it appears that it was brought from Droitwich to 
Blakedown about eight years ago, and that during the 
past three years and a half it had only worked 625 
days. The reason why the explosion took place was 

lain enough. The boiler was under the > of 

Villiam Harrison, the father of the boy who was 
killed, and who described himself at the inquest as an 
engineer at the Blakedown forge. Twelve months 
1° it ap the boiler leaked opposite the manhole 
just ona 





el with the brickwork, the leakage being *f 


of 

posed that such a w piece of work 
sustain steam pressure. Asa matter of course. 
miserable patch leaked, and, equally as a matter of 
course, the plates in its neigh ood became cor- 
roded, and ultimately the boiler exploded, with the 
results we have mentioned. The rate at which the 
oxidation of the plates took was no doubt to 
some extent accelerated by facts of the boiler 
being ex to the weather, and not apy be ag 
worked, but in any case the explosion of a boiler thus 
“ repaired ” was only a matter of time. The manner 
in which the boiler parted, and the direction taken by 
the pieces, are shown by the accompanying sketches, 
Fig. 1 being an outline plan of the site of the boiler, 
_ the remaining figures enlarged views of the pieces 
themselves. 

It is certainly difficult to understand how, in the 
face of such facts as those above stated, the jury at 
the inquest could return the following verdict : 

That deceased died from the effect of the boiler explosion 
at pay ; and they as — — the = rape 
too in consequence e ing wor: im an 
amines They attributed the accident © the unskilful- 
ness of the engineer in charge. They did not attribute any 
carelessness to him, but want of skill. They also ex 
their satisfaction at the light thrown upon affair by Mr. 
Inshaw’s evidence. 

Practically, this verdict is one of “ Accidental death,” 
and practically, also, this verdict might just as reason- 
ably have been returned if the explosion had been caused 
by a keg of gunpowder having been entrusted toa 
man who had no knowledge whatever of explosives, 
and he had ignited it by lighting a fire on it. We do 
not wish to be too hard either upon Messrs. Bradley 
or upon Harrison, but we cannot but consider that a 
verdict which can in any way be construed to mean 
anything but that the explosion was caused by cul- 
pable negligence of proper precautions, is simply a per- 
version of justice. That Harrison was at all a care 
man we have no reason for believing—indeed, the fact 
of his working in the neighbourhood of the boiler, and 
allowing his son to be there, goes to show that he had 
strong faith in his disgraceful “ patch” and in the 
safety of the boiler ; but, notwithstanding this, he was 
undoubtedly utterly unfit for the position of trust in 
which he was placed, and it is certainly curious that his 
unfitness should have been unknown to his employers. 
Altogether the facts, taken as they stand, afford strong 
additional evidence—if any such was wanting—of the 
urgent necessity which exists for an improvement in 
the legislation relating to boiler explosions. The ex- 
plosion at the Blakedown forge was caused simply by 
culpably ignorant neglect, and by nothing else; and 
until our laws are altered so as to render the users of 
steam boilers more clearly legally responsible for such 
neglect, we shall have more of such explosions, with 
the disastrous consequences which they entail. Heavy 
legal responsibility will alone cause some boiler owners 
to place their boilers under competent inspection, and 
with such inspection strictly carried out, boiler ex- 
plosions would become—with the exception, perhaps, 
of a few very rare cases—things of the past. 


. 








“ HEATON’S STEEL.” 


Ir may fairly be asked whether, after all that has 
been said and written, anybody is making Heaton’s 
iron or Heaton’s steel. And, also, whether anybody 
is using the respective materials produced by that 
eminent metallurgist. It is not an irrelevant inquiry 
whether the vast establishment known as 
Mill is in full working order, and full of work. If 
the report of the monster mortar—but we are forget- 
ting—of the movable mallet we mean, is to go for 
anything, Heaton’s steel is but another form of gold 
obenined by transmutation. The lady shareholders m 
Mr. Heaton’s company—and they number about one- 
third of all the shareholders—besides one or two noble- 
men and sundry parsons and clerks in holy orders, 
would, we are certain, welcome any relevant is 
ormation. 
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THE GOLD FIELDS OF VICTORIA. 

Tue total produce of the Victoria gold mines 
amounted on the 31st December, 1868, to 36,835,692 
ounces, having a value of 147,342,767/. This was the 
result of 18 years’ work, during which time 5,811,669 
tons of quartz were crushed from the first impetuous 
rush to the diggings in 1851, giving an average 
yield of 11 dwt. 12.37 gr. per ton. Before that 
time the territory was teuanted by a mere handful of 
colonists, shepherds, and hushandmen, who slow! 
laboured to gain wealth from the surface of the soil, 
ignorant of the riches that lay beneath it. In 1851 the 
population numbered only 77,350, occupying a country 
of 86,831 square miles. There were 57,472 acres of 
land under cultivation, while the gross income of the 
colony was 392,455/., the expenditure being 410,864/. 
The imports in that year were 1,056,437/., and the 
exports 1,422,909/. In 1867 the population had in- 
creased to 659,887 ; the imports and exports amounted 
to 11,674,080/. and 12,724,427/. respectively, the 
gross income was 3,210,504/., and the expenditure 
3,368,536/. There were 631,207 acres under cultiva- 
tion, and the estimated gross value of ratable property 
in the various towns and boroughs amounted to 
20,394,918/. So that the population and the revenue 
had increased nearly tenfold in seventeen years—a 
very small increase, when the immense inducement to 
emigration offered by the auriferous region is con- 
sidered, and the progress of the colony is compared 
with the growth A poe of the American townships. 

The approximate number of miners engaged in the 
pursuit of gold winning during the eighteen years 
ending the 31st of December last was 86,672, and the 
average total gain of each man for that period 
amounted to 1700/., or 94/. 9s. a year. This 
sum, of course, offers no trae mean of the earnings of 
the miners, many having amassed fortunes, more 
having lost all; but it shows that upon the whole the 
mines of Victoria have been most profitably worked for 
the individual benefit. The average of personal earn- 
ings varied considerably in different years, in 1852 
amounting to as much as 252/, lls. 6d., and falling 
ten years later to 67/. 14s. 5d. per head ; last year the 
average individual earnings had increased to 104/. 
18s. 8d. 

At present a total of 116,279 acres are laid open 
for the purpose of gold mining, 15,337 acres of which 
is land held under leases from the Government, and 
100,942 acres are claims rented under the State bye- 
laws. The estimated value of all these claims is 
8,869,504/., and they are worked by mining com- 

nics, of which there were registered at the close of 
ast year 247, the number of shares being 7,421,492, 
and the nominal capital 24,431,205/. The total valae 
of the plant owned by the different compzuaies, 
and employed on the various claims, is 2,150,432/., 
and there exist 2434} miles of flumes for con- 
veying water, which have been made at a cost of 
310,270/. or nearly 127/. 10s. per mile. The total 
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revenue which was gathered by the Government from 
the mining districts, in rents, sales, and leases, between 
1851 and 1868 was 5,211,466/. Although the colony 
is rich in other mineral wealth besides gold, its ac- 
quirement has been made a comparatively insignificant 
object, the quantity of other metals—silver, tin, 
copper, antimony, lignite, coal, and precious stones 
—only having realised during the past 18 years 
291,509/., which swelled the gross value of the 
mining industry in all its branches to 147,633,276/. 

It is stated that the recorded announcement of the 
discovery of gold in Australia dates back as carly as 
1788, but if that were so, the intelligence was received 
with indifference and doubt. It was not till about 
1844 that any serious discussion arose there as to the 
probable existence of an extensive gold region. Iso- 
lated settlers had met with the precious metal oc- 
casionally, and many times the servants of the scant 
population of farmers had produced dust or small 
nuggets which they had found; but there was so little 
interest awakened in the matter, that no encourage- 
ment was given toaid investigation on the part of the 
colonists, nor was the question discussed here until 
Sir Roderick I. Murchison, then but recently returned 
from making a geological examination of the gold 
region of the Ural Mountains, was enabled to compare 
his notes, and the geological collection he had made, with 
those of an Australian traveller, Count Strezelecki ; and 
finding that in their broad features the gold regions of 
the Ural Mountains corresponded closely with large 
tracts in Australia, he dwelt strongly upon the proba- 
bility that gold existed there abundantly, in his pre- 
sidential address to the Geographical Society in 1544. 
Two years later Sir Roderick Murchison again stated 
his convictions at the Royal Geological Society of 
Cornwall, and pointed out that a favourable apres. 
tunity offered itself to test the correctness of his 
theory, as a number of Cornish miners were about 
leaving to seek employment in the Australian copper 
mines. 

About this time, too, the colonists themselves, 
stimulated by the reports of wanderers amongst the 
hills, and by the sight of metal occasionally brought 
for sale or exhibition, were beginning to imagine 
vaguely that they possessed a source of wealth of 
which they had not before dreamed. 
1851 the colonists remained in a state of feverish un- 
easiness, sceptical in the assurances of science, and the 
specimens actually procured, yet longing to leave all 
and search, they knew not where, for gold. 

The similar formation of the Australian Alps, with 
many of the gold-bearing regions of California, helped 
to give further confirmation to Sir Roderick Murchi- 
son’s assurances, and it was the vast excitement gene- 
rated by the discovery of gold in the western territories 
of the United States, and the fabulous stories of the 
wealth of the Californian mines, that probably did 
most towards the development of the Australian gold 


From 1847 to | 





fields. Several experienced miners from California | 
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EXPLOSION. 


had travelled to Australia to judge for themselves 
looked i 


whether its rocks promising, and these were 
amongst the first practically to demonstrate the truth 
of the theories, the reports, and the dis- 
coveries that had been agitating the colonists for some 
years before. One Mr. ves, an American 
miner, by virtue of having received the Government 
reward in 1851, offered for the discovery of gold in Syd- 
ney, may be as the pioneer of the gold miners 
in the colony of New South Wales. In Victoria, in 
March, 1851, the first promising find of gold was 
made at a place called Clunes, situated to the north of 
Ballaarat, and upon a branch of the Loddon river. On 
the 10th of June, 1851, it was found near Burobank, 
another creek of the Loddon, and in the followi 
September, the great mines at Ballaarat were pecs 
Licenses were issued on the Ist of September of the 
same year, and a general exodus commenced from all 
the towns and small country settlements ; all indus- 
tries were deserted, in the fond expectation of finding 
gold. The discovery came at a seasonable time, for 
the trade of Melbourne was so poor, that the prospects 
of the inhabitants were very gloomy ; the scarce opened 
gold fields of New South Wales were, attracting all 
the people from Victoria, and business had well nigh 
come to a standstill, when the report of still c 
riches in Victoria than New South Wales, brought 
down upon the former colony an inundation of octiaes 
that almost swamped it. A special committee, which 
had been appointed, in the beginning of 1851, to con- 
sider the best means of averting the rain that threatened 
the colony, just when it was on the eve of an inconceiv- 
able activity and ferment, had concluded to offer a re- 
ward of 200 guineas for the discovery of gold within 
20 miles of Melbourne. This decision was made public 
on the 9th of June, 1851, and before the end of the 
year, 243,414 ounces had been deposited at the banks 
in Melbourne and Geelong. 
(To be continued.) 


Hastines Pren.—The tender of Messrs. R. Laidlaw and 
Son, of Glasgow, for the erection of this pier bas been 
accepted for 23,2501. Messrs. Laidlaw and Son have already 
erected several very important structures of this kind round 
the coast. 





Nirro-Grircerixg.—One of the last Acts of Parliament, 
rendered necessary by the recent fearful accident, was 
passed to prohibit, for a limited i i 
and to restrict and regulate the carriage 
Save as mentioned, no person, after the passing of 
to bring into any port or harbour of the United Kingdom, 
or ship or unship on, from, or near the coast of any part of 
the United Ki any nitro-glycerine. By acti . 

isions the party isto be gulity of 4 


in con 
travention to t 
misdemeanour, liable to be im with or with 


out hard labour, for one year, and all nitro-glycerine brought 
into any port is to be forfeited. New «tems 
made as to the man , sale, and carriage nitro- 
glycerine, and notice of nitro-glycerine is to be given and 
search permitted for the article. 
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THE NORTH BRITISH ASSOCIATION OF 
GAS MANAGERS. 
Tus Peesipent’s ADDRESS. 
~» (Concluded from page 103. 

Ma. D. Broce Pernies, of Edinburgh, has made « very 
valuable improvement in the construction of dry gas meters, 
whereby they are rendered very much more 
The difficulty of opening up the ordinary tin-cased dry 
meters for the purpose of repair and putting them ber 
again is an admitted objection to their use, especially in 
ema!) gasworks where competent men are not generally kept 
for the purpose, but executed by some gasfitter in ordinary 

ice in the town. Messrs. Alder, Fullerton, and Cowan, 
of Edinburgh, have, no doubt, met this — by their 
cast-iron cased dry meters, of which we have speci 
before us. Mr. Peebles, however, uses strong-tinned sheet 
iron in construction, and has devised a most simple and 
efficient means of enclosing the valves and seeuring the front 
plate. Round the rim of the latter a hollow groove is made, 
about jin. deep and { in. wide, whieh is filled with putty. and the 
edge of the sheets forming the case pressed into it all round, 
and the plate kept in position by four screw nails. The 
groove round the rim of the front plate assists in giving to it 
rigidity and strength. The fittings of this meter are aleo 
improved. It could be wholly taken down and put together 
again by any one in five minutes. Mr. George Glover, the 
champion of the tin-eased dry meter, exhibits here to-day 
eome very beautiful specimens of his manufacture—seome 
highly finished models and a meter—an excellent piece of 
workmanship, which carried off the prize medal at the Paris 
Exhibition ; they are all well worthy of your inspection. 

During the past year photometry has not been left without 
its quota of attention at least from certain zealous experimen- 
talists, who have been doing their utmost to discard the 
much abused sperm candle as being an uncertain and un- 
reliable standard of light. 1 believe, however, that the 
greatly increased consumption that is frequently complained 
of may justly be attributed to the use, by many, of metallic 
sockets in which the candle is usually plunged up to the 
concavity at the wick. On the socket cicuuine heated, the 
rate of consumption is greatly augmented towards the con- 
elusion of the experiment, so that, instead of 120 grains, it 
is more commonly 130 to 140 grains per hour. We must all 
admit that a standard void of such liability to error is de- 
sirable, and this has called into action the inventive in- 
genuity of at least two gentlemen of position and superior 
knowledge in photometry. Professor Crooks, editor of the 
Chemical News, proposes as a substitute for the candle 
alcohol of sp. gr. about 406 and pure benzol, boiling at 51° 
Cent. or 178 Fahr., mixed in the proportion of five volumes 
of the former to one of the latter, consumed in a suitable 
giass lamp of about 2 oz. capacity. The wick-holder is a 
platinum tube, composed of fifty-two pieces of platinum 
wire ,jy) in. in diameter. The flame assumes the form of a 
perfectly shaped cone, with a sharp extremity. it burns 
steadily, beautifully, without flicker, and the combustion 
perfect, and at the rate of 156 grains per hour. Professor 
C\ooks has also invented a new photometer, with which he 
intends to do away with those now in use. It is certainly 
one of great interest, as well as practical value 
called the polariscope photometer, as by a combination of 
lens the shadow, or rather shadows, may be balanced on the 
dise with the greatest possible nicety. It is unnecessary 
however, that I further refer to it, as I believe Dr. Wallace 
will fully elucidate the subject in the course of his lecture 

The nest in order is the one substituted for the candle pro- 
posed by Mr. Keats, consulting chemist to the London Gas 
Company. He proposes the employment of sperm oil of the 
sp. gt. 580, consumed in a wick lamp, the latter being sup- 
ported on the end of a balance beam, so as to ascertain the 
number of grains of oil consumed per hour. He gives 760 
=— as the normal consumption of oil, which he has 
ound by experiment to very nearly represent ten candles, 
or, to be exact, 10.03, The modus operandi is very simple 
—a quantity of oil is introduced into the lamp. On the 


balance it is made slightly heavy; and on the wick being | 


ignited, begins to rise by the combustion of the oil. When 
equipoised, the time is noted, being the commencement of 
the experiment; then, according to the time during which 
the same is to last, a weight w placed on the neck of the 
lamp, representing the weight of oil which it is wished to 
consume. When this weight of oil is nearly exhausted, the 
balance is again watched, and, when equipoised, the time 
taken to consume the oil is ascertained, and from this the 
rate of consumption per hour; then as 760 gr. equals ten 
candles, the value of the gas is found by a simnple caleu- 
lation 

Some time ago Mr. Fiddes, of the Bristol Gasworks, pro- 
posed, as a substitute for the candle, the light from a given 
area of an argand burner. He employs a brass tube, 2 in. in 
diameter and Sin. high, placed over an argand burner, At 
1} in. above the back of the burner, a circular opening is 
made, having exactly the diameter of fin. The light pro 
jected through that opening he gives as equal to one sperm 
candle, consuming 120 grains per hour, and that with all 
gases down to ten-candle power. I have made a number of 
experiments in order to test the value of the standard, and 
found the results remarkably near the truth ; but | cannot 
suy it is perfect. 1 consider it very useful in taking the 
iaminating power in cases where smal] quantities of gas 
require to be operated on, one observation being nearly as 
gowl as twenty. A number of gas engineers are still in- 
clined to decide in favour of the durability test as being the 
most reliable method of estimating the comparative value of 
gas; this, however, is only a matter of opinion, and not an 
established fact. 

We are now and again somewhat surprised by the an- 
nouncement of discoveries purporting to supersede the use of 


coal gas, — no little uneasiness also to the holders of 


gas otock. No doubt prior to the present preliminary report 
by the coal commission we were not without some appre- 
hensions of a pending calamity, but now that we are given 
to believe our coal measures are, speaking of them generally, 
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It may be | 





the introduction of innovations of 
to Scotland the coals whieh will be " 
those of the first-class character. A very large proportion of 
all the coals exported are of that class, and the probable 
future requirements of the London gas companies will tend 
to hurry their extinction. Perhaps, therefore, at no very 
distant day the high standard of light at present maintained 
ag =" gas companies may have to be generally reduced. 
Glasgow Corporation, I may add, in taking over the 
t of the existing companies have bound them- 
selves to supply gas of the minimum light of twenty-five 
candies (and a maximum of 4s. 7d. per 1000 cubic feet), which 
is the highest standard that has as yet been conceded to 
by any gas company or ion in the kingdom. 

The price of gas coal has this year reached its former level, 
and as a consequence a number of gas companies have been 
enabled to reduce the price of their gas to the public, a step 
which must ever afford to any company, as well as 
to us who are charged with the management. : 

A profitable source of income to gas og ogee which 
seems to be gradually developing itself is the utilisation 
of the liquid products. There is perhaps not the same 
certainty and uniformity of results as in the manufacture 
and sale of gas. Yet, nevertheless, we have evidence of such 
works being valuable adjuncts to a gasworks. It is there- 
fore my conviction that the time is not far distant when no 
gas company of any magnitude with suitable accommodation 
will be without its ammonia, tar, and naphtha stills. 


HYDRAULIC BUFFERS. 

Description of the Hydraulic Buffers and Experiments on 
the Flow of Liquids thraugh Small Orifices at High 
Velocities.* 

By Colonel H. Cuirex, R.A., F.R S. 

Ix consequence of a suggestion made to me in October, 
1867, by C. W. Siemens, Esq., C.E., F.R.8., to try the effect 
| of water to check the recoil of heavy guns, I submitted to 
| the Secretary of State for War a compressor or buffer on the 
j above principle. It has been tried with guns varying in 

weight from only 150 1b. to 26 tons, and in all cases the 
| results have been most satisfactory. The amount of recoil 
ean be regulated to a great nicety, and the motion is smooth 
and regular. 

It consists of a wrought-iron cylinder closed at one end, 
| the other end fitted with a cap and stuffing-box, through 
which a piston-rod passes. The length of the eylinder and 

piston-rod are regulated by the amount of recoil required, 
on the space within which it is necessary to bring the moving 
body to rest. The piston fits well into the cylinder, and is 
perforated with four small holes. 

| The ratic between the diameter of these holes and that of 

| the cylinder is determined by the amount of work required 

| to be performed in the water with which the cylinder is filled, 
| enough air space being left to allow of the displacement of 
water by the length of piston rod due to the recoil. This air 
space also acts as an elastic buffer, and takes off the violence 
| of the first impact of the piston on the water. 

The cylinder is firmly attached to the platform on which 
the carriage recoils, and the end of the piston rod to the 
carriage itself, so that on the discharge of the gun the car- 
riage drives the piston through the water with an initial 
velocity (V), while the water has to pass through the holes 
with an initial velocity (R V), R being the ratio between the 

area of the cylinder and that of the holes. 
| This buffer has not only been used with guns on shore up 
to 25 tons weight, but also at sea, with light guns of only 
1) ewt., and 8 ewt. in boats, and lately with 9in, guns of 12 
tons on board H.M.S. Prince Albert, in all cases with equal 
success. 

In place of water it has been recommended to use oil, as 
there is less chance of corrosion taking place if the cylinder 
is kept full for any lengthened period, and no danger of the 
fluid freezing in ordinary frost. The oil used for this purpose 
is Field's Rangoon oil, which does not become thick except 
in very cold weather, where Field's non-freezing oil may be 
used. A small portion of caustic soda in the water has been 
found to keep the cylinder perfectly clean and free from rust 
for many months. 

The satisfactory manner in which this buffer has worked 
im checking the recoil of a gun of 25 tons weight, leads me 
to anticipate that it could be most usefully epglled towardspee- 
venting or very sensibly diminishing the destructive effects of 
a railway collision, for as by means of this hydraulic buffer 
aforee of impact varying from 12,000 foot-pounds up to 
54,000 foot-pounds has been easily overcome in distances 
from 16 to 60 in., and inclinations ranging from + 10° to 

t* I see no reason why this principle should not be ex- 
tended to overcome a force of, say, 1,500,000 foot-pounds in 
60 in. 

In checking the recoil of a gun the velocity to be dealt 
with seldom exceeds 10 or 12 ft. per second, but in case of a 
railway collision it is very different, for we have then to deai 
with very high velocities. 

It is therefore necessary to ascertain how the hydraulic 
buffer will act under these circumstances. For this purpose I 
have been carrying on a series of experiments on velocities up 
to 44 ft. per second, or 30 miles an hour, and now forward a 





short account of these for the information of the members of 


the British Association. 

Two sets of experiments have been made, one with a 
cylinder 4in. in diameter, the other with a eylinder 8 in. in 
diameter. With both the former the velocities tried were 
10, 15, 20, and 25 ft.; the second with weights of 2324, 1162, 
and 6581 1b., and with ratios between the diameter of the 

| cylinder and the holes in the piston of 15, 21, and 27. 


’| With the latter the velocities were 10, 15, 20, 25, 30, 36, 


40, and 44 ft. per second; the weights were 1165, 2524, and 
4648 |b.; the ratios 15, 12, 9,7, and 6. The velocities were 
obtained by drawing a truck (loaded to the proper weight, 


* Paper read before the British Association at Exeter. 





, propped up 
cylinder was fixed a light 
rotate at the rate of one revolution on which 
fixed a sheet of drawing paper; to the end of the piston 
was fixed — in contact with the rotating barrel by 
means of a light spiral spring, so that at each ision the 
piston rod transferred to the paper a curve, showing the time 
oceupied in passing over every portion of the space through 
which it was driven. 

From these curves a series of Tables have been formed 
showing the velocity of the piston rod for every 2 in. of the 
stroke. The diameter of the rotating barrel was 12in., so 
that one second of time was represented by a space of 
37.7in. Another pencil was attached to the truck in a 
similar way to the one on the piston rod, thus two motions 
were determined, the one of the pistons through the water, 
the other of the truck when in contact with the piston rod. 

A dise of Clarkson's material (a combination of cork and 
leather) was fixed to the end of the piston rod, and another 
to the front of the truck, where it came in contact with the 
piston rod in order to deaden the force of the blow. Two 
dises of india-rubber were fixed to the wood block in which 
the cylinder was bedded, against which the truck struck in 
those cases where the force was sufficient to drive the piston 
right home. The amount that these india-rubber discs were 
compressed was self-registered, and the value of such com- 
pression in foot - pounds having been previously ascer- 
tained, we are enabled to estimate the remaining force with 
which the truck struck the cylinder block. The same rela- 
tive quantities of water and air-were used in all the experi- 
ments. 


{water ... 


In 4 in. eylinder 380.6 cubic inches 
pom dair q 


97.8 
Total capacity of cylinder 478.4 

Diameter of piston rod 1.5 
§ water ... eee 2794 
SE aig’ pee 124 


” 


In 8 in. cylinder 
Total capacity of cylinder 3218 ,, ” 
Diameter of piston rod... oes 2.375 inehes 
Ratio of thickness of pistontodiameter 23 tol 
of holes ... oes ore eee west tor g 

Different descriptions of fluids such as oil, glycerine, and 
methylated spirits were tried as well as water. With a per- 
forated piston the resistance of the water is not uniform, 
being greatest at the commencement, or rather at that point 
where the air has received its maximum compression. It was, 
therefore, considered desirable to try the effect of uniform re- 
sistance, and Mr. Butler (Constructor R.C. D.) suggested a 
very simple mode of doing this. It consisted in fixing along 
the length of the cylinder four tapering rods, which passed 
through the holes in the piston, these holes were considerably 
enlarged, and the smallest end of the rod being towards the 
front there was a large area for the water to pass through in 
the first instance, gradually diminishing in proportion to the 
decreasing velocity of the piston, thus keeping up an uniform 
velocity of flow through the holes. 

In order to get the effect of an air buffer, for the sake of 
comparison a solid piston fitting well in the cylinder was 
also tried. It would exceed the limits of this paper to give 
all the tables of velocities and plates of curves, but I think 
the accompanying diagrams wil give an idea of the nature 
of the experiments. 

In Table L. are included the results of all the experiments, 
showing the total length of stroke and time occupied in each 
case with velocities up to 434 ft. per second. 

In Table Ll. I have shown a comparison between the 
actual results obtained and those calculated by the following 
formula based on the assumption that the work done on the 
water to produce a certain velocity is equal to that which 
has been expended in raising the water to the height from 
which it would have fallen to acquire the same velocity : 
1—_*¢ OL > fA we he ” 1 } 
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L=length of stroke. 

W =weight of truck. 

A=area of piston, 

RK=ratio of area of piston to orifice. 
V=velocity at impact. 

w= 62.5 (weight of a cubic foot of water). 
w=coefficient of friction of piston-rod, Ae. 
e=coeflicient of discharge. 

The above formula applies when the action is on wate 
alone, and the cylinder quite full, a correction therefore if 
necessary on account of the air space. 

It appears, from experiment, that the air is eompressed 
into about three-fourths of its original bulk before any 
material resistance is offered to the piston. 

Some trials were also made with the 4in. cylinder quite 
full of water and a solid piston, the, water being driven out 
of the eylinder through a 1 in. hole at the end. 

The ratio in this case was 16 to 1. The difference be- 
tween the length of stroke in this case and with the usual 
air space of 97.8 cubic inches, equal to 7.7 in. in length of 
cylinder, was found to be about 6in., allowing for the slight 
difference in the ratios 15 and 16. In the case of the 8 in. 
cylinder the air space amounts to 424 cubic inches. This 
divided by the area gives 8.5 in. in the length of cylinder, 
three-fourths of which is 64in. A correction therefore of 
6.4 in. has to be added to the caleulated length in the ex- 
periments with the 8 in. cylinder, and of 6in. in the ease of 
the 4 in. cylinder. 

The coefficient of friction, w, of the truck and piston was 
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found by experiment to be 0.06 in. in the 8 in. cylinder, and 
0.046 in the 4in. cylinder. 

The value of the coefficient of discharge, ¢, has been 
assumed as 0.58 througheut, but it appears that this value is 
not constant for all velocities and all weights. I am, there- 
fore, going to make some further experiments specially to 


determine, this point, and also to ascertain the amount of 


irregularity caused by the compression of the cork dises. 
With these exeeptions, the formula appears to give results 
quite near cnough for all practical purposes. 


LIVERPOOL NOTES. 
Laverpoon, Wednesday, 

The Sewage Question at Bolton.—The teport of Mr. Law- 
son, engineer of London, on the plans for the intereeption of 
the sewage of Bolton from Croal has been published. Mr. 
Lawemm considers it impossible to intercept all the sewage 
from the giver Croal and to leave a sufficient rainfall for the 
use of the mills. The mill owners must be content to have 
one of two things—a limited quantity of pure water (as far 
as Bolton is concerned ) or a larger quantity of polluted water. 
He is of opinion that, due regard being had both to, the 
interests of the mill owners and to the possibility that at 
some future time it may be necessary to intercept all offen- 
sive matter from the Croal, the plan suggested by the 
borough engineer, Mr. H.* Baylis, is, with some .slight 
modifications, preferable to that proposed by Mr. Lomax and 
sub-committee. The brick sewer of Mr. Baylis, 3 ft. 
9 in. by 2 ft. 9 im, he says will be capable of 





the 
conveying 


about 40,000,000 gallons in 24 hours, if running fully, or 
upwards of 40 times the estirnated dry weather flow, whilst 
the two lines of iron pipes of 18 in. and 13 in. diameter, as 


will 





prope ed by the sub-committee, only 


capat le of dis- 
charging about 6,500,000 gallons in 24 hx 


s. The carrying 








out of Mr. Bayliss amended scheme would, Mr. Lawson 
believes, practically free the river Croal within the borough 
from sewage pollution. 

The Welsh Iron, Tin-Plate; and Coal Trades. Con- 
siderable quantities of rails ate still being shipped by the 
principal ironmasters to Rugsia and the United States 
Several vessels are now laden with rails for the Museovite 


empire, and there is a good inqpiry for vessels to take rails to 
the United States. The total quantity of rails shipped last 
month was 45,169 tons. Of this quantity, 11,687 tons were 
sent to Russia, Cronstadt taking 9379 tons, and Odessa and 
Riga the remainder. The exports to the United States last 

h reached 22,616 tons, New York taking 
$12 tons. There.is still a considerable d or rails, 
| buyers ate anxious to place orders for early delivery ; 
t makers are still unwillir : 
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g to enter into large contracts at 
present rates. Until the close of the shipping season it is 


determine the futare of the\rail trade; but its 
rospects are certainly most encourrging, and there is a 


not easy t 


st 


r ing probabjlity that orders will flow in teguiarly. The | 


Cisy indignantly denied, and challe 
man toa - A motion of Colonel Clay's for the appoint- 
saute, Yona kot 
majority. The showed of the sum of 26571. 7a. 
standing to the debit of t and loss, at least 10002. 
rtained to an order prior to the 30th of June, 1 
3001. arose from a reduction in the valuation of a pertion of 
the stock, and 843/. from loss of return royalty on steel rails 

—leaving only a small balance against the actual working of 

the year. The sales aniownted to 173,5532. 13s. 6d., being an 

increase of 22,0641. 14s. 2d. over last year, the forgi ; 

in t by more 50 per cent. the tarn out 

of the previous year, and the directors, although unable to 

report an improvement in trade, look hopefully to the future, 

and trust, by the continued application of economy and care 

to the company's affairs, that they may yet retrieve the past 

and make the shareholders some return for their patience 

and forbearance during a period of prolonged difficulties and 
disappointment. 

THE PATENT JOURNAL. 

Grants of Provisional Protection for Six 
onths. 

1296. Ropert Flower and Marrusas Mone 
“ Improvements in organs.” 

GEORGE Epwiy Kine, New York, “An improvement in 
fluted, crimped, and puffed fabrics adgpted for use as trimmings 
and for sim purposes.” 

2020, THomas Satre#, Birmingham, “ Aminiproved means of 
utilising the waste heat of puddling and ball farnaces for the 
calcination of ¢inder into bulldog for furnage fettling, and an 
improved means for preventing the adhesion of the same sub- 
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Belgiah Minister of Public Works has applied for tenders for | 
a large supply of rails to be delivered next Year; and ex- | 


pectations of considerable éxtensions of the railway systems 
of Spain, Austria, and other countries on the European Con- 
tinent Jead te the belief, that large orders will be received in 
the course of the ensuing year. Russia may be set dOwm eas 
a purchaser for some years to come. Home railway eum- 
panies are not purchasing so largely as makers were led'to 
expect they would. The sales of pigiron have not been eon- 
Two furnaces haye been blown in at Blaina, and 
at Blaenafon it is contemplated to erect more blast furnaces, 
the mine now in operation being insufficient to produce the 
quantity of iron required. The tin trade ig in @ very critical 
position at present, and should an improvement not set in, 
t is said that several of the makers in Glamorganshire and 
Monmouthshire are thinking of stopping their works. There 
is but little change in the coal trade. 

Trade of the Hardware and Iron Districts.—In Bir- 
mingham the trade is in a fair condition for the season of 
the year. There is some dulness, certainly, but not more 
than is reported from other manufacturing districts. The 
orders lately received on account of the home trade are onl 
for small quantities of goods ; but there is, notwithstanding, 
some improvement during the month reported by the factors. 
Business in the foreign department continues brisk, and a 
good amount ig being done for Australia, India, and North 
America. The principal change for the better has been in 
the metal trades. Advices from Wolverhampton state that 
orders for most kinds of iron have been delivered to a 
fair amount, and that a slight improvement has taken place 
im the demand since Midsummer. It is believed that no 
falling off will take place inthe autumn. There is no abate- 
ment in the inquiry for rails. The iron shipbuilding trade 
is rallying from the late depression. The colliers are or- 
ganising a combination of different mining districts to secure 
an advance in wages and a reduction of the hours of labour. 

Mr. Macfie, M.P., and the Patent Laws.—Mr. R. A. 
Macfie, of Liverpool, and M.P. for Leith, is still, to use an 
Americanism, “ pegging away” at the patent laws. He has 
now brought out a book at.Longman’s containing a résumé 
of recent proceedings in regard to the question. The work 
contains a prefatory note by the compiler, a letter from Pro- 
fessor Thorold Rogers, some notes on an article in the West- 
minster Review, Mr. Macfie’s speech in the House of Com- 
mons on the subject, also the speeches of Sir Roundell 
Palmer and Lord Stanley, sundry papers and articles by 
Chevalier Bismarck, Sir William Armstrong, and others, and 
4 number of miscellaneous observations on copyright and so- 
forth, Mr. Macfie deseribes his literary effort as a “ rough and 
ready earthwork thrown up by a pair of willing hands in 
front of powerful artillery whose every shot is telling.” The 
friends of the patent laws cannot afford to underrate the 
power of Mr. Macfie and those acting with him; and, as the 
next session of Parliament is certain to witness a combined 
attack by the “abolitionists,” the supporters of patents 
should be prepared to meet the attack and give shot for shot. 

The Mersey Steel and Iron Company.—The fifth ordinary 
meeting of this company was held on Monday last, Mr. G. 
i. Horsfail, chairman of the board of directors, presiding. 
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stance in large masses.” 

2063. WILLIAM Huresinsos, Regent-road, Salford, “ Improve- 
ments in meehinery and apparatas employed in the manufacture 
of bricks and.other articles of elay.” 

2065. THOMAS JAmEs, Liverpool, “Improvements in sewing 
machines,” . 
Jonn Wabrrn, Mansell-street, Aldgate, and Peter Avcvs- 

N GODEFROY, Templer-road, Homerton, “ The manofacture of 
new or improved @yes.or colouring matter from matcrials not 
hitherto used for euch purposes,” 

2104, CALLISTUS AUGUSTUS Count DE Gopnrs DE LIANCOURT, 216, 
Queen's-road, Dalston, “ Improvements in life-belts.” 

2117. CHARLES SHeTuerR, 23, Edmund-piace, Alderagate-street, 
“Animproved duplicate lock or fastening for pocket- 
books, or other articles.” 

2122. MicHag. Jack, Cramond, “ Improvements in agricultural 
implements such as are used for drilling, grubbing, and similar 

yperations,” 

2143. JouHn Epwarp MiLLAr, Sowerby, “Improyements in 
machinery or apparatus to be applied to the teagice or cards 
employed for raising the nap of woolen cloth.” 

2153. ALEXANDER KOLLASON, 128) Pembroke-road, “ Improve- 
ments in the mode of extracting ammonia, purifying gas liquor, 
and utilising the same.” 

2157. HIpPpoLyYTe Mt 


15 
Ti 





purses, 








Paris, Boulevart de Strasbourg, 70, 
production of certain new animel fatty 








2213. Henry Enwarp Newton, 66, Chancery-lane, * A new tool 
or apparatus for holding and driving brads.” 

2219, Joun Dawsc nd Thomas ConsTANTINg Fawcett, Leeda, 
“ Improvements in raising gigs used in the process of raising 
the nap of woollen cloth or other fabrics.” 

Joun Row Lay, 77, Welle-street. Camberwell, 
ments in the manufacture of eertain coal tar products 

2260, EPH HoLpine and James kt Manchester, ** Im 
provements in looms for weaving.” 


Improve- 






2262. Jouxn Hrps, West Bromwich, and Josern Hyver, Warwick, 
“ Ap improved safety lamp for mining purposes.” 
2266, WALTER WILLIAM Roperts, 85, Portiand-road, Notting 


hill, “New and improved insulating moulding and stands for 
walls and bouseboid furniture for the prevention of vermin 
> y 


2273. Mynon JouN Frissiz, New rk, “Improvements in 
carriage axles.” 

2281. WILLIAM AL&XANDER LyTTLe, Grove, Hammersmith, 
* Improvements in electro-telegraphic apparatus.” 


veh GILLAN and Grores Crawrorp, “ Improvements 


, 


2283. 
in apparatus for spinning or twisting and rolling tobacco,” 

2285. i FRED VINCENT NEWTON, 66, Chancery-lane, “ Improved 
apparatus for facilitating the grinding of the kuives « 
ing machines.” 

2289, HennmMan SALOMON HEYMAN, Manchester, “ A process by 
which the waste of flax and hemp is converted into substitutes 
for cotton, wool, and flax.’ 

2291. JouN Tare, Portaflown, ‘ 


f harvest- 


Improvements in machinery for 
scutching, breaking, and preparing flax, hemp, jate, and other 
fibrous substances, and for thrashing corn or grain.” 

2292, Dante. RipPpon KILPa Trick, Glasgow, “ Improvements in 
the application of springs to chairs, couch or other seats and 
beds,” 

2293, Witii1am Epwakp Genes, Wellington-street, Strand, * An 


improved apparatus for lubricating parts of locomotive and 
other engines.” 

2294. THEODORE FRELINGHUYSEN TAYLOR, Philadelphia, and 8, 
Southampton-buildings, “Improvements in machinery for | 
manufacturing metal tubes.” 

2295, JAmes STANLEY Kirrinc, Manchester, “An improved 


metbod of fixing colours on textile fabrix 
2297, Wuiiam Rosset Lakg, 4, Southampton-bulldings, “ Im- 

provements in block calendars and other similar article ° 
Northfleet, “ Im 


2298, Groner ALLIBON, Rosherville tronwork 
provements in steam engines x 
2299, ALSXANDRE Pavenn, Fenx Barpovx, and GUSTAVE 


Junin, 6, Rue des Fides du Calvaire, Paris, “ Improvements in 
the process of reproducing on woo i all engravings through aqua- 
fortis,” 

2300, JEAN Baptiste BARREAU PINCHON 
apparatus for condensing steam ” 

2301. CHARLES WATTS and THOMAS 46, Mary's- 

terrace, Paddington-green, “ Improved imeans or apperatus for 
indicating stations to passengers by rail or tramways 

fie2, Dcscays STEWART, Glasgow, “ Improvements in apparatus 
for corcreting sugar-cane juice.” 

2303, FRAaNcis Jacksox, Wigan, “Improvements in lubricators 
for steam engines.” 

2304. James Moone CLeMents, Birmingham, “ Improvements in 
sewing machines and their appliances 

2305, CHARLES NewRoLd EYLAND, Walrall, * Improvements in 
buckles for articles of dress.” 

2306. Bexsawrxn Gopparp and Wriistaw Frisiey, Stockport, 
“ Improvements in machinery or spperatus for mixing sub- 
stances for pills, ointment, and other purposes, and icr making 
pilis and globular articies of plastic substances,” 

2807. Joan CiLanksON MILNS and JomN SANDIPORD, Stand-lane, 


Amiens 


‘ Av improved 


Watts St 


on ” 
2B Wittiaw Hosack, M , 166, Buchanan-street, Glas- 
for extracting saccharine jrice 

rom eugar cane.” 

217, FRANK Asi Yeo and Henry IHAnwa, Swansea, “Improved 

machinery for the manufacture of artificial fuel.” 
2318, Micha. Heyry, 68, Pleet-street, “ Improvements in ap- 
for Hating mines, drains, and other places, and 





extracting noxious gases, smoke, vapours therefrom, such 
ap; is being also applicable for communicating sound.” 

319. JAMES PINcHBECK, Whiskin-street, Clerkenwell, “ Im- 
provements in gas meters.” 

22, Herry TeeNen, Hazel House, Plaistow, “ Improvements 
im high and low pressure expansive condensing steam engines 
for marine and other parposes,”’ 

2321. Cuanies Denton Apet, 2, S ¥ ge, “ Im- 
proved mechsniam for converting reciprocating rectilinear 
motion into rotary motion, and for converting rotary motion 
into reciproeating rectilinear motion.” 

222. Evywaxp Beawyes, Cordwalles, near Maidenhead, “An 
improved se for re-working wrought-iron,” 

2323, ALEXANDER LovupEN, Ceres, “lmprovementa in tapa or 
cocks used for drawing off water and other liquids from cask« 
or other vessels,” 

224. TxHropvor® Grace, Bristol, “Improved apparatus for stop- 
pering bottles,” 

225. Witaam Epwarp Gepes, Ml, Wellington-strect, “ An 
improved curry comb,” 

2326. Curisrornek Tver, Roseat Howargrs, and Joseru 
PiMBLEY, Farnworth, “ Improvements in machines for polish- 
ing threads.” 

2327. Jonn~ Twomas WAr, 9, Russell-road, Kensington, “ Im- 
provements in the manufacture of manures and in the purifica- 
tion of gas.” 

2930, Isaian Davies, Harborne, “Improvements in rotary gas 
exhausters.” 

2536, James Boorn, Shipley, and Roserr Wiuson Mowrert, 
Bradford, “ A new or improved textile fabric.” 

2340. ALFRED TYLOR, Newgate-street, “ Improvements in ap- 
paratus for regulating, adjusting, and comparing the standards 
of measures,” 

242. Wititam Brows, Smethwick, “Improvements in ma- 
chinery for rolling ralis and girders, and other sections of iron 
and steel and other metals.” 

2344. Jounx Uury Farrpaten, Southampton, “ Improvements in 
the construction of velocipedes.” 

2346. Bensamin Josern Bagnarp Mis, 35, Southampton- 
buildings, “ Improvements in meters for measuring liquids apd 
gases,” 

Inventions protected for Six Months on the 
Deposit of Complete Specifications. 

9333. Ferprnand Constanr CouNry, 37, Boulevard Bonne 
Nouvelle, Paris,“ Improved mechanism for the propulsion of 
vehicles.” 

2968, Wititasm Roper? Lake, &, Southampton-buildings, “Im- 
provements in machinery for combing fibrous materials.” 

2387. Evwarp Tuomas Hvenes, 123, Chancery-lane, “ Improve- 
ments in the construction of rock-boring machinery and In air 
compressors for working the same, part of which improve- 
ments are applicable to other purposes.” 

2399. ALEXANDER Honack Branpon, 13, 
“ Improvements in metallic cartridges.” 

Patents on which the Stamp Duty of £50 has 

en . 

2060, MATTHEW ANDREW Muse and James McILWHAM, Glasgow, 
“ Improvements in making moulds for casting ground screws for 
fence and other posts, and in apparatus therefor.”—Dated 10th 


August, 1866, 

2269. Evwarp Ngison, 14, Johnson’s-place, Renelegh-road, 
Thames Bank, “ Improvements in the mode of treating certain 
fibrous vegetable substances so as to render them suitable for 
the manufacture of textile and other fabrics.”— Dated 4th Sep- 
tember, 1566 

Patents on which the Stamp Duty of £100 has 

been Paid. 

2207. CHARLES Ernesto SPAGNOLETTI, Telegraph Department, 
Great Western Raflway, Paddington, “ Improvements in appa- 
ratus for signalling trains on railways.”—Dated 14th August, 

862. 

ait. Wi.tAM Warrtis, Smethwick, “Improved machinery 
for the manufacture of nails and spikes.”—Dated 20th August, 
1862. 


ty hofiat 





Bue Gaillon, Paris, 


Scrence anp Ant Derantuest.—The Lords of the 
Committee of Council on Education, having by a minute, 
dated the third day of January, 1868, offered prizes, viz., one 
sum of 501., three sums of 401., five sums of 3O/.,ten sums of 
201., and twenty sums of 10/. to the head-masters of the 
schools of art in the United Kingdom in which the general 
amount of work, considered with reference to the number of 


| students under instruction, should be found, after the 


examinations, to be most satisfactory, and having had the 
results of the recent examinations laid before them, have 
awarded the above prizes as follows, viz.:—W. H. Sounes, 
Sheffield, 507.; C. D. Hodder, Edinburgh, (male) 40/.; 
Louisa Gann, Bloomsbury, 40/.; J. 5. Rawle, Nottingham, 
401.; Henry Woolner, Coalbrookdale, 30/.; Edward. R. 
Taylor, Lincoln, 302.; D. W. Raimbach, Birmingham, 907. ; 
Walter Smith, Bradford, 30/.; George Stewart, West Lon- 
don, 301.; John Parker, St. Thomas's Charterhouse, 201. ; 
John Anderson, Coventry, 20/.; Edwin L ne, Dublin, 201. ; 
Walter Smith, Leeds, 207. ; Joseph Kennedy, Kidderminster, 
201.; Robert Greenlees, Glasgow,' 201. ; W. J. Mucekley, 
Manchester, 20/.; John Sparkes, Lambeth, 20/.; Susan A. 
Ashworth, Edinburgh, 207.; W. H. Stopford, Halifax, 207. ; 
W. C. Way, Newcastle-on-Tyne, 10/.; Walter Smith, Wake- 
field, 102.; John N. Smith, Bristol, 10l.; Herbert Lees, 
Carlisle, 107.; Robert Cochrane, Norwieh, 101 ; WwW. L 
Casey, St, Martin’s, 19/.; John Bentley, Birkenhead, 107. ; 
James Carter, Hanley, 101.; J. P. Bacon, Stoke, 20, ; 
William Stewart, Paisley, 10/.; J. P. Bacon, Neweastle- 
under-Lyne, 101.; John Menzies, Aberdeen, 10/.; RB. C. 
Puckett, Chippenham, 10/. ; W. J. Baker, Southampton, 


101.; John Kemp, Gloucester, 10L; Daniel Wood, am- 
bridge, 107.; W. T. Griffiths, Ipswich, 10/.; 8. F. Mills, 
Spitalfields, 102.; J.C. Thompson, Warrington, 10/.; J. 8. 





neat Radcliffe, “ Improvements in pins, pirns, or bobbins for 


cepel, Frome, 101. 
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BAILEY’S PYROMETERS. 
in which the indication of the 


i] 


accident. This to allow of the 
: up, after the substance been perma- 
sufficiently far to maintain the relative 
the bars and compensate for the permanent ex- 


ids it just sufficiently tight to prevent it being 
slot is ~ 


fF 


iA 


Fig. 1 of the accompanying engraving shows a pyrometer 
Den this principle. Tn this tgure the slot is shown at a, 
hen the p has been properly adjusted it may 
ed by means of the screw, 6. The come pee any 
be applied to the mechanism which actuates the i or 
pointer. Another of Mr. Bailey's plans consists in arranging 
® pyrometer so that when the temperature rises to a certain 
height it will cause a bell to ring, and thus give notice to the 
attendant. The most convenient method of accomplishing 
this is to make the hand or pointer of metal and connect the 
axis upon which it works with one pole of a galvanic battery, 
and w the temperature rises above the desired height the 
hand comes in contact with a piece of metal which is con- 
nected to the other pole of the galvanic battery, and thus 
, and rings an electric bell which is placed 


Feet 


gement is shown in Fig. 3, in which a is the 
pyrometer, 6 the galvanic battery, one pole of which is 
connected by means of the wire, c, to the axis upon which 
the pointer of the pyrometer works, and the other pole is 
connected by means of the wire, d, to the piece of metal, ¢, 
the electric oll, f, being laced in the circuit. The piece of 
metal, ¢, is furnished wnh « small nut and screw, by means 
of which it may be loosened and moved, and adjusted so as 
to cause the bell to ring when any desired temperature shal! 
be reached. Instead of an ordinary electric bell being used 
to give the alarm, there may be used a bell, the hammer of 
which is worked by mechanism actuated by a spring, this 
bell being set ringing by means of an electro-magnet attract- 
ing a catch. An arrangement of this kind is shown in Fig. 
4. The hammer of the bell is worked by simple well-known 
mechanism actuated by a spring, which is released by the 
electro-magnet, a, attracting the lever catch, b, when the 
contact is made perfect by the desired temperature being 
attained. 

Mr. Bailey has also schemed a simple means of registering 
the number of times a certain temperature has been reached. 
For this purpose he connects the hand to the battery, as 
before described, and passes the current round an electro- 
magnet, which attracts a smal! lever, and thus gives motion 
to an ordinary counter. Fig. 6 shows this arrangement, a 
being the pyrometer ; 5, the battery; ¢, the electro-magnet ; 
and d, the lever which actuates the counter, ¢. This arrange- 
ment may be used in combination with that already described 
for ringing the bell. 

NOTES FROM THE NORTH. 
Graseow, Wednesday. 

Glasgow Pig-Iron Market.—We have to report market 
strong. Business done at 52s. cash, 52s. 4d. a month, sellers 
wanting a fraction more. No. 1 Coltness, 61s. 6d. to 62s. 
No. 1 Garteherrie, 608. 3d. No. 1 G.M.B., 51s. 104d. 

Clyde Shipbuilding.—Large reductions have been made in 
the staff of workmen in several yards, and we are sorry to be 
informed that on Saturday last the whole of the workers, 
apprentices included, in a yard in Greenock were discharged 
for a month or so, there being no work in hand, though it 
was said there was a prospect of an order being got for the 
construction of two vessels next month. 

Skye Railway.—Last week a deputation of the directors 
of this railway, accompanied by Mr. Paterson, the engineer, 
and Mr. Dougias, secretary, made a minute and careful 
examination of the works, extending over two whole days. 
The works were found in an advanced state, and the visitors 
expressed themselves gratified. The total length of the line 
from Dingwall to Strome Ferry, the western terminus, is 54 
miles. ‘lhe sites of the five intermediate stations—Strath- 
peffer, Garve, Auchanalt, Auchmasheen, and New Kelso— 
were fixed, and the positions of station-howses, platforms, 
&c., arranged. There are about 2500 men, 300 horses, and 
4 locomotives engaged on the works of the line, and there is 
every reason to expect that it will be open for traffic by next 
summer. 

Aberdeen.—The contract for the excavation of the new 
channel for the river Dee has been let to Messrs. Granger, of 
Perth, for about 51,0001. Active preparations are being 
made for commencing the more sericus undertaking of 
building the new south breakwater. It is not likely, how- 
ever, that much more will be done this season, but every 
thing will be ready for a vigorous start in the spring of next 
year. 

Caledonian Canal.—The sixty-fourth report of the com- 
missioners has just been issued, and speaks favourably of the 
traffic and revenue, which have increased, Last year the ex- 
penditure exceeded the income by 520/. ; this year the excess 
of income over expenditure is 371/. The revenue is much 

character i 


affected by changes in the 
'y large sum has this year been 





the trafic. An 
drawn from vessels bound for the north of Ireland from 
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Baltic with flax seed, and notwithstanding the diversion of 
the Irish herring trade from the east to the west of Scotland, 
the enterprise of the eastern fishermen who have engaged in 
the new fisheries has contributed more to the traffic and re- 
venue of the canal than when the Irish trade was chiefly con- 
fined to their own coast. In their last year’s report the com- 
missioners stated that Mr. Fowler, CE. was engaged in an 
inquiry into the causes of floods in the River Ness ; and they 
have since received from that gentleman an able and con- 
clusive report upon the subject. With reference to allega- 
tions that these floods have been aggravated by the works of | 
the Caledonian Canal, he says: “ After carefully weighing | 
all the information and evidence which I have been able | 
to collect on the subject, and after many months of | 
searching inquiry, I am of opinion that the works | 
of the Caledonian Canal at Bona, Dochgarroch, and 
the River Ness, taken as a whole, have not caused | 
any increase of the floods in the River Ness.” He | 
shows clearly that no mitigation of these floods could be | 
effected by any alteration of the canal works; and that the | 
only practicable relief is to be found in improvements in the | 
channel of the river Ness itself at and near Inverness. As | 
Mr. Fowler was selected by the Commissioners to undertake 
this inquiry, at the solicitation of the Magistrates and Town | 
Council of Inverness, who signified their entire confidence 
in his impartiality and professional ability, it is to be hoped 
that further controversies upon this subject may be averted. 
As to the Crinan Canal, which shows a falling off as com- | 
pared with last year, the Commissioners state that they | 
regret the large and increasing expenditure of this andl 
which, from various causes, is proportionately much higher 
than that of the Caledonian Cnal; and during the past 
year it has undergone a most searching investigation. So 
many lock-gates and swing-bridges still require renewal that 
no considerable reduction can be immediately anticipated ; 
but the navigation has recently been placed under the charge 
of a new superintendent—Mr. William Rhodes; and no 

# will be spared to reduce the annual expenditure, so 
‘ar as is compatible with complete efficiency. 

Dundee-—Tay Railway .—On Monday at the 
meeting of the Harbour Board, Mr. Cox—who is also a 
director of the North British Railway—drew attention to an 
undertaking which will shortly be before the publie viz., a 
railway bridge across the estuary of the Tay from Ta to 


igs, about 24 miles eastward of Dundee. 
seal waits cod about a mile long and 150 ft. shove 





the water. Mr. Cox h 
scheme. It was not the first time the bridge had pro- 
= as was well known, and on the withdrawal of the 
‘ormer proposal the Caledonian Company had them- 
selves not again to oppose it. The erection of i 
would benefit not only the North British Railway Company 
but help to develope the trade of Dundee, and would in all 
likelihood make it the first coal export harbour on the east 
coast of Scotland. The members generally approved of a 
bridge, but thought it should be to the westward of the har- 
bour. Mr. Cox promised to produce a plan of what was in- 
tended. Looking at the scheme from a local point of view 
its importance can be hardly over-estimated, and we hope 
the matter will speedily be brought to a head. 


the Board would favour the 
been 





Tue New Warensips Works, Ipswicu.— We are always 
glad to hear of any fresh development in the Eastern 
Counties, where the life of manufacturing industry is the one 
thing needed to improve the fortunes of the railways in that 
district. The great increase of the already large business as 


| agricultural and railway engineers, carried on by Messrs. Ran- 


somes and Sims, has required an extension of their premises 


| for that purpose. To effect this object in the best manner, the 
| new Waterside Works have been built for the railway 
| materials department, and the workshops formerly occupied 


by that branch at the Orwell Works have been added to 
the agricultural department. The agricultural business 
thus extended, is now carried on under the firm of Ran- 
somes, Sims, and Head, and the railway business is carried 
on by Ransomes and Rapier, the partners in the latter 
firm Bon Mr. Allen Ransome, senior, his eldest son, Mr. R. 
J. Ransome, and Mr. Richard C. Rapier, who has for 
eome years conducted that branch of the business in London. 
Mr. Allen Ransome, we understand, also still continues 
senior partner in the Orwell Works. The new Waterside 
Works are now in full operation, and have we are glad to 
hear a good supply of orders on hand in all departments. 
The manuf for railway keys and trenails possesses 
one Se interest in a labour-saving direction, which 
we ll shortly describe in detail. Truck loads of timber 
go into the yard in whole trees, and come out as ausent 
trenails packed up in casks with a minimum of manual . 
The manufactures at the new works also include several 
novelties in railway signals, water cranes, points and cros- 
ings, and other railway fittings, some of which we have 
illustrated in former numbers. 
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THE RESISTANCE OF VESSELS. 
Ara meeting of the General Committee of the British 
Association held at Norwich, last year, it was resolved 


that a committee, consisting of Mr. C. W. Merrifield, 
F.RS., Mr. G. P. Bidder Captain Douglas Galton, 
¥.RS., Mr. F. Galton, F.R.S., Professor Rankine, 


F.RS,, and Mr. W. Froude, should be appointed to 


report on the state of existing knowledge on the 
Stability, Propulsion, and Sea-going Qualities of Ships, 
and as to the application which it may be desirable to 


make to Her Majesty’s Government on these subjects. 
We now subjoin the first report which has been made 
by this committee, a report the value of which can 
scarcely be overrated. 

f ae the Frast Report. 

repared for Committee, by Mr. C. W. Merri 

The subject referred to us is = a large one, es gt 
regard, both to the space which a complete report on such a 
matter would require, and to the time at our disposal for 
making it, we have thought it best to lay before the present 
meeting a First , in which we confine ourselves to 
resistance which ships offer to sion, and to their be- 
haviour in ree of rolling. are, in their several 
directions, the preliminary subjects to the inqui 
committed to us; and they are also the parts of sovat udoaes 
on which exact experiment ap to be most urgently 
needed, both for the direct knowledge of these branches, and 
also as @ foundation for experiments on propulsion and the 
other applicat which d dupon them. Knowledge of 
the work to be done should pre the selection of the tool 
with which it is to be performed. 

REesisTaNce. 
Total Resistance. 

The question of resistance may be treated in two ways— 
either in gross, as regarding the power required to drive a 
vessel of certain form and dimensions at a specified rate ; or, 
in detail, as regarding the exact way in which the vessel and 
the propeller act and re-act upon the water which they 
disturb. Hitherto there has been but little connexion estab- 
lished between the phenomena of detail and the general 
result, the former not being understood with any reasonable 
degree of certainty, and the latter also being far from settled 
with precision. 

The variable elements which go to make the resistance 
what it is, are chiefly velocity, form, condition of surface, 
and absolute dimension. effect of form is as varied as 
the number of forms which can be given to a floating body. 
As regards dimension, assuming the forms to be qoumstalenllg 
the same, it has been found that vessels of different absolute 
size do not correspond in the degree of resistance which the 
encounter, whether in smooth water or in waves. It will 
also be seen that the absolute length of a ship, considered 
irrespectively of breadth or depth, has a direct influence on 
the resistance. 

As regards velocity, it is usual to assume, in books on 
hydrodynamics, that the resistance of water varies as the 
square of the speed. For the purposes of naval architecture, 
this can only be taken to be roughly true under certain limit- 
ing conditions, beyond which the aw of the squares deviates 
widely from the o ed facts. It appears to be probable 
that this increase, as the square of the speed, is rather a 
minimum than a general rule of increase; and that such a 
minimum is only attained by ships of good form, and of a 
length which is a certain function of the speed. The vague 
words, good form, are use designedly ; it being still uncertain 
what the best form may be, and what extent of deviation 
from it takes the vessel out of its operation. When the 
vessel is shorter than a certain limit of length depending on 
the velocity, the resistance seems to increase more rapidly 
than the square, and the power needed to drive the ship con- 
—- iereases faster than the cube of the velocity. 

t may save confusion to remark that the measure of 
resistance is referred to a unit of distance, while er is 
referred to a unit of time. For any law of resistance, there- 
fore, the power varies as the product of the resistance and 
speed, and where the velocity varies, we have simply to use 
the corresponding integral formula. 

As already remarked, the leading formula of the resistance 
of water are 





Raev7,HPoRV oxy? 

the latter being the strictly necessary consequence of the 
former. There is but little disagreement among writers up 
to this point. But the moment we attempt either to assign 
values to the constants of the equations which they imply, or 
to introduce the corrections depending on the complex 
phenomena, which always, more or less, mask the mere 
question of fluid resistance, we find very little agreement. 

The chief elements of the resistance of water to a body 
moving through it are : 

1. The direct head resistance due to the work of thrusting 
the water to the right or left, with or without vertical 
motion, in order to make way for the body to pass. 

2. skin resistance or friction of the water on the surface 
of the moving body, combined with the effect of surface eddies 
and other minute phenomena. 

3. The back pressure, due to the diminished pressure in 
rear of the moving body and in wake of any corners or un- 
fairness of surface which may cause eddies. 

4. In addition to these, there are the phenomena of 
capillarity and of the viscosity of water. These are of im- 
portance as regards minute bodies, including even small 
models. But for large ships, they are sufficiently accounted 
for in the arbitrary constant of skin resistance. This fourth 
head may therefore be neglected, except when we wish to 
pass from ships to models. 

_ For extreme shapes it does not appear that the three lead- 
ing elements of resistance can be grouped under one term. 
But there is reason to believe that, for vessels of a certain 
form, they all involve, with a respectable degree of approxi- 








Indicated horse power 
(Speed )* x area of midship section 
As affordin 7 one 
F a rough measure of comparison, the tabula- 
tion of these formule for different shige io extremely con- 
venient. But they are of very little assistance in settling a 
theory. Even for the same vessel, tried under apparently 
similar conditions, these coefficients do not a to be con- 
stant quantities. Moreover, the varyin i of the 
steam engine, and of the propeller, considered as machines 
for the transmission of power, are inse: b} i 
the work of ov: ing resistance. When consumption 
of coal is substituted for the LHP., the efficiency of the 
furnace and boiler also comes in. Some of these remarks 
apply to Mr. Hawksley’s approximate formula : 

Velocity in statute mile 27 eee ee t 
ae ree wetted surface in ()' J" 

t this was only intended for rough purposes. 

We may fom fore n a formula given by Mr. Greene, 
in a paper read at the Franklin Institute of New York, and 
reprinted in the Mechanics’ Magazine for 8th July, 1864. It 
proceeds on the assumption that the power pening 2 in over- 
ree back pressure and friction in the engine varies directly 
as the speed : 

HP.=D§ V (.1552+.0046846 V*), 
the constants being obtained empirically. 

Most modern formule for resistance take account of the 
form of the vessel, in such a manner as to require the use of 
the drawings of the exterior surface of theship. The Swede, 
Chapman, in his well-known treatise on shipbuilding, as- 
sumes that the surface of the vessel may be divided into 
small portions, the resistance of each of which will be pro- 
portional to its area, to the sine squared of the inclination, 
and to the square of the velocity; with a certain small 
correction on account of the currents which are set up by the 
ship’s own motion, and which modify the pressures. But he 
himself saw reason from subsequent experiments to doubt 
whether the law of the sine squared, or even that of the 
velocity squared, was applicable to the forms which he used. 

Euler,* and most of the older writers use the sine eee 
of the inclination, as the factor representing the effect of 
obliquity ; and this theory has been revived by Mr. Hawksley 
in a discussion at the Institution of Civil Engineers, reported 
in their proceedings for 1856, vol. xvi., page 366. Bat we 
think that there is now ample experimental ground for 
believing that, whether or not this law be true with respect 
to an infinitesimal portion of a plane receiving the impact 
of a thin jet of water, it is not true either of plane surfaces 
of considerable extent, or, as a differential formula, of curved 
surfaces. 
the stream which is set up along the surface in deflecting the 
impact of water on the part of the surface further back from 
the entrance. The assumption that this has no effect is not 
one which can be admitted without proof; and the experi- 
mental evidence tends the other way. Chapman’s later ex- 
periments, the experiments of the French Academy, and 
those of Colonel Beaufoy,t are all against the hypothesis of 
the sine squared of the inclination. The supposition that 
the sine squared of the inclination represents the effect of the 
obliquity of the after-body is still more open to doubt than 
when it is applied to the fore-body. 

As a contribution to the history of the subject, the follow- 
ing translation from a tract of M. Dupuy de Léme will be 

Romme, in his memoir for the Academy of Sciences, in 
1784, while giving an account of the experiments made by 
him at Rochefort on models of ships, one of which repre- 
sented a 74, and again, in his work on the Art de la Marine, 
had very succinctly laid down that this resistance was inde- 
pendent of form. “ Provided,” he went on to say, “the 
water-lines have a regular, fair curvature, as is the case 
in modern vessels, the greater or less fulness of the bow or 
stern neither increases nor diminishes the resistance of the 
water to their p - 

In direct contradiction ‘to this too summary rule, which 
has long obstructed the of naval architecture, my 
experience leads to five principles, which I state as follows: 

® Among vessels of similar geometrical form, of different 
size, but having their immersed surface ex’ i 
smooth, and driven at the same speed, the pressure 
to attain this speed increases more slowly than the surface of 
the greatest transverse section. It is near the truth to say, 





i 








* See his Scientia Navalis (St. Petersburgh, 1749), vol. i., 
page 213. See also D’Alembert, Traité de a ot du 
Mouvement des Flwides. Ed. of 1770, page 226. 

+ See Chapman (by Inman), page 257; Bossut, Hydrody- 
namique, vol. ii., page 306; Beaufoy, page lxxxvii. See also 
Scott Russell’s Naval Architecture, page 168; or Proceed- 
ings of Civil Engineers, vol. xxiii., page 346, as to the French 
experiments. 


since adopted as the measure of the resistance : 
R=K8 (V?+0.145 V*)+K' 8'9/ V. 
Renee, 5 eall— 


inerease in the ratio of 1 to 10, from 0.3 for bottoms v 
smoothly covered with good copper, and the heads of the 
nails well em down, to 3.0 for hulls covered with weed 


to determine K an . ‘ye 
For the Napoléon, while clean, the copper being oxidised, 
not greased, I found 
K=196 K'=044 


from which I obtain for the pene 
sistance to the passage of the s hae the water. 

B= 1408 (V2 + 0.145 ¥*) + 0.4408! ¥ V. 
A Table previously given shows that during the trial trip of 
the Napeléon, the values of 8 and 8! were: 

8 between 99 and 1000 squaré métres. 


jon for the re- 





It evidently fails to take account of the effect of | 


S' between 1580 and 161 equare métros. 
* * 7 


The power needed to obtain this speed is obtained from 
this calculation by multiplying the resistance, 10 calculated, 
| by the velocity. q : 
| “The above remarks are translated froma Rout eae 
| by M. Dupuy de Léme on the oecasion of his ca es 
for the French Academy in 1865-6. It is reprinted in M. 
Flachat’s Navigation & Vapewr Transocéanienne, vol. i., 

. 206. 
, It may not be out of place to mention, in explanation of 
M. Dupuy de Léme’s remarks about the angle of entrance, 
that the Architects of the Imperial Navy avoid the use of the 
hollow bow. There is at most a a, ways. at the fore- 
foot. Hence the angle of entrance has a meaning which is 
sometimes lost in modern English practice. 

M. Bourgois, in his Memoir on the Resistance of Water, 
= formule which may be grouped under the 

of 
tv? Ss 
— 2, 
R=B? V (m+ Kn +k av) 
Bs being the area of midship section, 8 the wet surface, and 





1 the breadth extreme. Ku, K,, and K, are constants which 
vary with ae ae ne en disthicsie 
he dependence resistance upon 
of waves @ to have been first insisted t upon g by: Seott 
Russell. That gentleman seems to have been first to 
discover that there was a relation between the length of the 
ship and the velocity of oventene on, this relation 
being taken directly from the the solitary and of 
* M. Reech, Director of the Ecole d’ Application du 
Génie Maritime, hes lang clase octatel ove in his lectures 
the error uentl of comparing the resistance of 
means of experiments wu 

to the vessels ves 

(Note by the French author. 2 ? 
of vessels only partially immersed, 
entirely under water. Lwote by the 
by Arthur Bertrand, sd. See also 
7 Art. 
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the trochoidal waves. We will state his theory of resistance 
im as few words as possible. 
Scott Russell's Theory of the Form of Least Resistance. 


be divided 
A vomel may sie body 


pa Rape toy oe 
pany must ne elie 

ie by most hare f may be written as 
soll, yo} b (I+e0n. 8), 


; the half breadth of the ship. at any level, and / 
less than the 


¢ ) € lying between the limits of 


12° and 144°; and where the bow is compounded of this and 
of the wave a Snes rough measure of the re- 
y 


= 


sistance, a formula obtai 


pre 2 may prope 





appears 
theory relatively to the shape of the after ° 
of the bow is simply that of one-half the profile solitary 
wave of translation, laid horisontally instead of vertically. 
The form of the stern is also taken from the form of the wave, 
which is set up when a hollow in the surface of water bas to 
be filled up; but it is nowhere made clear whether this form 
ought my 4 given to the level sections, or to the vertical 
tudinal sections, or whether some compromise should be 
between the two ; and it seems probable that the author 
himself was doubtful on the subject. The experiments re- 
cently made under the direction of the Committee of the 
British A tion appointed to make experiments on the 
difference between the resistance of water to floating and im- 
mersed bodies (Report for 1166, p. 148), seem toi te that 
that doubt is still unsettled. 
Without hazarding an opinion as to whether this form is 
really that of least resistance, it ap certain that the 
curves used are among those along which fluid particles can 





glide a causing supernumerary diverging | ; 


waves in the 
The general 
theory us: 
Fore body in feet —* * V? in feet per second ; 


9 
After bedy=4 fore body. 
The following are the values of the factor and its loga- 
rithm, which give the length of the fore body in feet, when 


the velocity is given in 
Feet, per second ose 019,618 log-= 9.29045, 
perhour ... ove OF 5,561 log. = 9.74515. 

Statute miles, per hour ... 0.41,985 log.=9.62310. 

Professor Rankine states, as the result of his own observa- 
tion, that it is possible to shorten the bow to two-thirds of 
the length given by this formula, without materially increas- 
ing the resistance; but that it is very disadvantageous to 
shorten the after body. 

In the Proceedings of the Civil Engineers, vol. xxiii. 
(for 1864), p. 521, isa paper by Mr. G. H. Phipps, on the 
“ Resistance of Bodies passing through the Water.” Mr. 
Phipps considers that the total resistance may be subdivided 
as fellows, into additive parts: 

Head resistance—varying directly as the midship section, 
and inversely as the square of the projection ratio of the bow. 

Stern resistance—a similar function for the stern. 

Friction resistance—varying directly as the surface im- 


le for the length of « ship given by this 


mersed. 

Additional head resistance—an empirical correetion as- 
sumed to be a function of the immersed surface, and of the 
draught of water. 

The sum of these resistances is then multiplied by the 
square of the velocity. 

The paper was followed by a discussion, in which most of 
the lealing English writers on Fluid Resistance took part. 
The paper and thus constitute a very fair 
of the opinions then held on the subject in this country. 

Mr. ps considers that the coefficient of friction of 
water dn the outer surface of a vessel is less than on the 
inner surface of a pipe; and this is, to a certain extent, in 
accordance with the ex of Darcy on the friction of 
water in pipes, which 
of friction consists of two terms: one constant, and the other 
varying inversely as the diameter of the pipe. 

Mr. John J. Thornycroft, C.E., in a paper read before the 
Institution of Naval Architects this year, and which will: 
appear in their forthcoming volume ot Transactions, gives 

following formula, the 
periments on the flow of water in pipes: 





to the conclusion that the coefficient fF 


Lup.=vaf sy wet VL7+98.0. wb + Synz} 


ti+3 
a ee 
= the velocity in knots, 
1 = length. ei 
patio onood 
A. f, a, C, are constants empirically } log. f = 2.10170 
determined. log. C = 2.0041 
n= 380 
d i to ro ped of the surface, 8 
enh: tho angio which this. parties. of the-entions makes 
with the line of motion. It be noticed that the formula 
involves a large number of constants, more or less arbitrarily 


Professor Rankine, in a paper in the Transactions of the 
Institution of Naval Architects, for 1864 (the substance of 
which is repeated in a treatise on “ Shipbui + Theoretical 
and Practical”), 
particles of water 
motion may be caused i a al 
° ion of the particles of water. 
production of currents. 


( 
that it “never acts upon a well designed 
a ship is so formed that the particles of water 
surface t its whole and are 
with no more motion than such as is unavoid- 
u them through adhesion and stiffness ; 
thiure of the earlier theories of the resistance 
of ships, which were founded on experiments made with flat 
plates, wedges, and blocks of unfair shapes. 
Dr. Rankine then gives a iled aceount of the waves 
which accom a vessel driven at a 5 greater than the 


limit to whi is es , showing that they 
diverge from the eourse of the vessel, at an angle depending 


- | on the proportion in which their speed of advance is less than 


her and thus off energy, which is lost ; and he 
eran eae eae nato 
prineiples is, that for each vessel there is a certain limit of 
speed, below which the resistance due to the production of 
waves is insensible; and that as soon as that limit is ex- 


Lit : 


: at aise 


waves, whose velocity of advance isa/ gk, being i 
of immersion, found by dividing 
displacement by the area of water-section- So long as the 
speed does not exceed /g k, these waves cannot produce any 
additional resistance; but when the speed exceeds that 
limit, the waves are made to diverge from the ship at the 


angle whose cosine is A/G > | and thus to carry away energy, 


8 
like the other diverging waves previously mentioned. 
ip section does not appear to exer- 

> ar to ion in sti 
water, except so far asit affects the catent od aatied 
exposed to the action of the water. If the wet 
breadth at the water-line be given, the form 
will be a segment of a circle; but this will not 


it ; tion of the question which usual] 


obtained by multiplying each i ¢ 

surface by the cube of the ratio which the velocity of the 
iding of the water over that portion bears to the speed of 

the ship, and summing them. Let s be the actual surface, 

and qg the velocity-ratio of gliding; then the augmented 

surface is f q* d #; and if, further, V be the speed, g, 
tavity, w, the heaviness of water, and f, the coefficient of 
riction, then 


Eddy resistance= V* f - Seas 


Taking the eubic foot as the unit does not differ much 


from unity for sea water, and the formula thus reduces to 


Vf feds. 

It is, of course, impossible to calculate /g*ds in detail 
for every ship; and it therefore b cessary to find 
some auxi formula. In the Philosophical Transactions 
for 1863, pp. 134-7, Mr. Rankine has shown that the 
a nted surface of a trochoidal riband on a given base 
— iven breadth may be found by multiplying their 
product by the following ient of augmentation : 

1 + 4 (sing)? + (sin 0)* 
in which ? is the angle which the inflexional tangent makes 
with the base. For a ship in which the stream-lines or 
tracks of the particles of water are trochoids, it would be a 
sufficient approximation to integrate — 

length x 4 breadth x {1+ 4(sinp)? + (sin ¢)*} 
with regard to the draught of water, considering both 
angle @ and the half breadths as variable elements to be 

Socedined conriee de acon f —— 
not ids, @ ma en as of greatest 
obliquity. But the r Aiea has been only partially extended 
to three dimensions ; and indeed, if it were possible to do so, 
the mere introduction of a third variable would not meet the 
case, unless account were taken of the vertical displacement 
of the surface of the water, consequent upon the uniformity 
of at that surface. 


mented surface includes in one quantity both the direct 
adhesive action of the water on the ship's skin, and the in- 
direct action through increase of the pressure at the bow and 
dimination of the pressure at the stern. 

For the coefficient of friction, Professor Rankine takes 





of which is derived from ex- |. f= 0.0036 for surfaces of clean painted iron. This is the 


constant part of the expression deduced by Professor Weis- 





Palf the breadth, Sis easily 


| girth is the same for a semicircular 


section, and, therefore, that the solution li 

extreme cases. It does not a 

has yet been solved, and per 

problem relates to the ship and not 

it is of interest. 

given by Mr. James Robert Napier 

the Glasgow Philosophical 

Mechanics’ Magazine for 24th ‘Aged, 1863,. val. 

and in The Engineer for 1st May, 1863, vol. xv., 245. 
The best ratio for good propulsion of to breadth 

and draught, even when it is assumed that the length exceeds 

Scott Russell's limits, is not yet known. This is not perhaps 

of practical importance, inasmuch as considerations 

economy, capacity, and handiness generally settle these pro- 

portions, without much reference to a theoretical i 

. — yay h But the extent to which an increase 

o or h, i her things unaltered, affects 

the Propulsion tee on haslly be regarded as within our 

sett Ww e. 


The resistance of the air to a ship’s hull is not a point to 
be neglected in practice or in experiment, but it is not one 
which we propose to discuss here. 

The above contains an abstract of nearly all that is known 
concerning the total resistance of a ship in smooth and deep 
water. MgB no Bacoag eg Ae Barer” bes this report to 
enter into the question of the i resistances due to 
shallow water, narrow channels, or a rough sea. We may 
sum u phim he i tere my t there exists no 
generally recognised or for calculating the resist- 
ance of a ship. Many such rules have been put forth, but 


rH 


the they do not agree in their form or in their result, and th 


t of each consequently rests, as a practical matter, on 
the reputation of its author. 
Resistayce ConsiDERED 8 Detatu. 
It cannot “a that pay mace yt tod the detailed 
which accompany the motion of a floating 
through the water, extends far below surface 
iquid. Meanwhile, the following thi 


propelling force ; for this is really nothing 
cs than th work dave by the power i overcoming the 
sistance. Much of this is 

Now the setting up of an oscillation involves an expenditure 
of work ; but the maintenance of the oscillation, once estab- 














AuousT 27, 1869.) 





lished, is independent of the force which caused it, to just | the 


takes work to set a 


same extent that it 
Lod > ing, the continuance does not 


ing, but once set 


be, independently of the 
ing im ite way. 
a fluid, we first 
which relieves itself by the f 
tion of a head swell, which di itself all round if time 
be allowed for it, either by the sharpness of the vessel's 
entrance, or by a slow rate of advance. This fixes a limit of 
speed, which cannot be advantageously exceeded, dependent 
on the length of entrance as well as on its form—on the 
length alone, if the form fulfil certain conditions. If the 
vessel be pushed beyond the speed of dispersion of this wave, 
it has to be pushed up hill, at a loss of useful work. j 
The frictional resistance of the surface of the ship also 
carries a stream of water in the sense of the ship's motion. 
In fact, nearly the whole work of friction is expended on 
producing this stream, which forms a part of the ship’s 
“The necessity of fi up the vacuum, which would other- 
wise be left in rear of the ship, also produces a following 
am, accompanied with waves. 
“we ion at a speed beyond what is suited to their 
form and dimensions, are also supernumerary waves, 
an account of which will be found in Professor Kankine’s 
zs, already referred to. 
"hn ce of unfair form there will further be violent 
eddies or whirlpools, as well as extra waves. Seein that it 
takes an expenditure of work to make these, it is e that 
least resistance means least disturbance. In reality, very 
little is known about these eddies. Their surfaee, action h 
been observed, and may easily be seen in dirty water, with 
froth especially ; but their extent in dope and their ampli- 
tude as the depth increases, are utterly unknown; and the 


other phenomena are not sufficiently well understood to 
admit of the effect of these being got at by exhaustion, that 
is to say, by being equated to the unexplained residue from 


the effects of the other known causes. Very little, again, is 
known about the direction in which the replacement aft 
takes place. The water may, of course, pour in either 


laterally or from behind, or it may well up from under- 
neath asa wave. More or less, it probably does all three, 
and the proportion in which it does each is among the 
things which neither experiment nor theory has as yet re- 
vealed. Z 

Theoretically it is of no importance whether we consider 
the ship in motion and the water at rest, or the ship at rest 
and the water in motion in an opposite direction. Practically 
the conditions are modified by the consideration that a stream 
of water almost always has a sloping surface, in which case 
a resolved part of gravity is one of the active forces.* Be- 
sides this, streams useful for experiment are restricted in 
depth and width, and the conditions of narrow and shallow 
channels introduce foreign considerations of a very compli- 
cated character. 

(To be continued.) 


BOILER EXPLOSIONS. 


Government action with regard to Boiler Explosions. <A 
statement of various plans for the object of discussion. 
$y Mr. Laviseron E. Fiercurs, C.E, 
Ir is not in accordance with the Rules of the British 


Association, for Reports presented by Committees appointed 
to investigate and report on certain subjects, to be discussed 
in the meetings of the Sections. There are circumstances, 
however, at the present time that render it especially im- 
portant that the opinion of the members of the British 
Association should be fully expressed on many of the ques- 
tions touched on in the report just read relative to Coroners’ 
Inquests and Steam Boiler Explosions. The Home Secretary 
stated in his place in the House of Commons very recently 


that he would do his utmost in the recess to prepare a| P 


measure for the suppression of steam boiler explosions, 
so that it is of great importance that suggestions from 
all parties should be invited on this subject, and that 
the various plans proposed should be fully considered, so 
that the whole question may be well sifted. Under these 
circumstances I have, under the advice of one of the 
Secretaries of the British Association, prepared a brief 
secondary paper, on which it will be in order to raise a 
diseussion. After the Report already presented to the 
Association, relative to Coroners’ Inquests and Boiler Ex- 
plotions by the Committee appointed to undertake that 
duty, I need do nothing more in this paper than name 
the points on which it is desired to obtain the views of the 
members of the Mechanical Section of the British Association. 

The constant recurrence of boiler explosions, and the 
number of lives annually sacrificed therefrom, has aroused 
public attention to this subject. The public begin to 
suspect that these disasters are not so accidental as it has 
for a number of years been attempted to make out, but 
that they might, after all, be prevented. The system of 
periodical boiler inspection has proved itself sufficient to 
accomplish this task, and therefore the public naturall 
ask—why do not all steam users have their Soilers ingpected, 
and if they neglect this simple precaution, which has now 
been adopted by so many for the last weet oe why 
should not the law step in and compel them to adopt it? 

This, therefore, opens the first question, whether it is 
expedient or not for the Government to interfere in the 
matter of the prevention of steam boiler explosions, and 
if so, in the second place, what would be the best mode in 
which Goverument action should be taken. In answer to 
this second inquiry there are at least three plans now before 
the publie, of which a brief outline may be given. 

One of these plans is that the Government should take 


. me remark is due to Bourgois. See his Memoir, sup. 
cit., p. 3, 





the forma. | i 





that no steam user should be allowed to work a boiler that 
had not been examined and certified as safe by some local 
inspection association or insurance company, duly authorised 
by the Government as competent to the task. 

This plan has certainly less of the air of the continental 
paternal system about it, and appears more adapted to the 
usages of this country, though it by no means appears to 
be free from difficulty in its application. It is important 
that the integrity of the inspections should be preserved, 
and it may be well to suggest for consideration, whether 
there might not be a difficulty in securing this df the 
question of deciding on the safety of all the toilees in the 
country was handed over to a number of competing joint 

for 


companies. Joint steek companies el 
the sake o dividends, and it is difficult to see, , 
to be paid by steam users for granting certificates for the 
y of those certificates 


safety of their boilers, how. the integri 
has could be secured andes prenur competition for business. 


Judges, to be impartial, should not be renumerated by those 
whose cases they have to adjudicate, more especially if their 
payment depends on giving satisfaction. It is feared that 
under such a system, inspections might grow lax, and that 
the sale of certificates would soon be not unlike the sale of 
indulgences in days gone It is therefore a point for 
discussion how far it would be wise to commit the safety of 
all the boilers in the country to the charge of commercial 
competing companies intrusted with the monopoly of the 
sale of boiler certificates. Possibly there may be some way 
of meeting this difficulty, but it was thought well to throw 
it out for discussion on the present oceasion. 

A third plan is that every steam user should be left p er 
fectly free to lay down what description of boiler he may 
think best, and to enrol it or not, either with a Boiler In- 
spection Association or Boiler Insurance Company as he sees 
fit, and, indeed, that he should be free to do just what he 
likes as long as he does not burst his boiler, but in the event 
of explosion it is proposed that the Government should then 
step in, make a most searching investigation of the facts, 
and publish the information for the benefit of the community 
at large. 


sponsible for results, and, in the event of explosion, would be 
open to a claim for damages from the relatives of those killed 
by the failure of his boiler. This plan, it is argued, would 
act preventively, inasmuch as it would, itis hoped, arouse to 
suitable vigilance all those connected with the use of steam, 
which is all that is required for the prevention of steam boiler 
explosions. 

hese are three of the principal plans now before the 
public. The first proposes to act on the paternal system, 
and to take every boiler under the Government wing. The 
second does not propose that the Government should under- 
take any inspections itself, but that it should leave them to 
duly authorised local associations, rendering it, however, 
compulsory that the steam user should avail himself of one 
or the other of these organisations. The third plan goes on 
the a of believing every man innocent till he is 

“mages guilty, and of punishing offenders in the hope that 

'y so doing a repetition of the offence by others will be 
revented. 

Such is a brief recapitulation, and but little more, of the 
measures now before the public, while the few suggestions 
that have been added to this brief recapitulation have been 
thrown out more to stimulate discussion than by way of 
advocacy in the case of either plan, and full discussion is 
now invited on these questions from the members of the 
Mechanical Section of the British Association. 


INDIAN ROADS AND 

On Roads and Railways in Northern India, as 

the abrading and transporting power of Water. 
By Tuomas Loorn, C.E. 

At the last meeting of this Association I had the honour 
to draw attention to the “ Abrading and Transporting Power 
of Water,” when I ventured to bring forward my views re- 
garding this important subject. Since that time I have 
studied the subject still more, and in the theory then brought 
forward I have been more and more cntenel. 


RAILWAYS. 
fected by 


practical application to engineering works. 

1. All silt-bearing streams when in train only transport « 
given proportion of earthy matter. 

2. at the proportion depends on the velocity, and the 


nature of the materials t . 

3. Any increase to the velocity must cause a tendency to 
cutting, and any decrease to deposit. 

4. “Phat a silt-bearing stream is retarded by having to 
exert a force sufficient to transport certain ee of 
certain descriptions of earthy matter, consequently the slope 
required for a given velocity under such circumstances must 
be somewhat than if the water was pure. 

rom these conclusions I arrived at certain deductions re- 
garding the flow of water down irrigation canals, which at 


On this system the steam user would be left per- | h 
fectly free in his choice of means, but would be held re-| “ 


As many of those now present may not have seen or heard | be 
what these views are, I shall briefly recapitulate the most | to 
prominent points before entering on the question of their 


out. 

The plains of Northern India 
two great divisions, namely, the 
Valley of the Indus. Appro 
from the head of the Bay of 


to where 
escapes from the hills is a little of 1200 setlon te 


pneral shape of the surface of the country would in section 
the q t of a very flat ellipse, with a amall portion of 
both ends cut off.* The total r more than 1000 ft., 


commencing with rapid slopes 

with fall sf.only.ons oo twe inches tm the maile at the sea. 
These plains consist of alluvial deposits 
in alternate strata of clay and sand, but in 
are to be found extensive beds of limesto: 
by the name . ‘es a, 

Asa general rule, the uppermost stratum mPfeesty 
clay from 6 to 10 ft. in depth, with sand below it, and it is 
chiefly owing to this that Upper India is so very productive. 
Strata of clay, sand, and “ kunkur” are met with at various 
depths, and of various thicknesses, and all have a general 
parallelism to the surface, but how or when deposited the 
author will not attempt to discuss. 

er ee ne troughs or va 
from 5 to 10 miles broad, of various depths, from that of J 
to even 100ft. Fig. 1 is a section of one of them, and it is 
through these valleys that the large rivers that aro fed by 
the melting of the snow now wander. 

These valleys are known in India by the name of “Kha- 
dirs,” and as there is nothing similar to them that the author 


name in contradistinction to what is called Bhangir, or the 
igh-level plain already referred to. The formation of these 
hadirs” is, however, a matter of interest to the engineer, 
so the author will state his views as to how he thinks they 
were scooped out and are being filled iy sew: 

In the great valley of the Dehra Doon, lying between the 
Ganges and the Jumna, and beyond the Sewalic range, where 
the ground chiefly consists of boulders and sand, with a 
covering of vegetable soil, there are evident marks to show 
that these two rivers stood at much higher level than at the 
It is also self-evident that the sea extended 
several hundred miles further inland than the present 
head of the Bay of Bengal, so that at no very distant 

nt tons % 8 ical sense of time, the chief 
rivers of Northern India must have had, when Og from 
the hills, their beds higher than at 1 ent, their 
channels shorter, so, with slopes more rapid, the transporting 
power of these rivers must have been much greater than now, 
and a violent cutting py hc bed _ taken 
the sea, scooping out t troughs to excessive depths 
through the alluvial plains. 

This also would further add to the declivity of the beds of 
these rivers near the foot of the hills, and thus boulders could 
be transported for many miles further into the plains than 
they are at present. 

Th io thas the author would eccognt for nly cand to great 
depths being found in the valleys of the large rivers some 
distance down their course, as, for example, 
where the Delhi Railway crosses it, also near 
hills, shi and Seulicte some twenty miles down 
course of s rivers are to be found a few feet below 
sand, as in the case of the 
Jumna Canal, where the fi i 
es ee ee ae os 

ith sand ov ing boulders 8 
su that the bade of the rivers voy wh 
and as the Delta is yy 9 by year 
of Bengal, the river bere also is i 


out 


natural to suppose that all along the course of river 

Ne ee This is a 

very important point to know, for this si may 
ible, yet it clearly shows there is no 

permanent work by a general depression of the beds 

of these rivers going on, as some eu so that seoop- 

ing out of the bed is local, oan be ante by tora! 

Borings, in the beds of torrents, which drain the southern 
over the plains rather than intersect them, very different 
results to what are found in the valleys of the large rivers, as 
alternate strata of clay, sand, and kankur are found. 

It is necessary to know the rainfall at various points toun- 
derstand certain natural features, and the be bane 
on. pent ange ms valley the rainfall is 5 Xs 
on an average, 

20 inches year et Delhi 
DD -y . Meerut 
0 »  Roorkie 





~ * Paper read before the British Association at Exeter. 








* Possibly this curve may be parabolic. 
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led, but as the plai 
level, the 1 direction of these ridges is difficult to de 
is at once explains why so many cross sections of 


The author would now make a few remarks on the valley 
of the Indus, that is the plains which form the Doabs of the 
Punjab, which are similar geologically to those of the 

ie valley, the only difference being that they have not 
any rivers intersecting the plains nor ridges similar to 
what is found in the North-western Provinces. 

Take, for example, the Richna Doab, the high level plains 
between the Ravee and the Chanab rivers, which is 50 miles 
broad near Lahore where the Bhangir is only about 10 ft. 
above the Khadir of the Ravee, and on the Chanab side at 
Wuzeerabad the difference of level is only 17 ft., so that ina 
lateral direction there can be very little fall. 

Again the rainfall is very little compared with what there 
is in the valley of the Ganges, as approximately there is at 
Ibung 4 in. yearly or } o e fall at Delhi. 


Cheeniot, 8 oss 
Sealkote, 30 


4 Meerut. 
4 Roorkie, 


and these points are ctively about equidistant from the 
hills. The fact is that the land absorbs all the rain which 
falls, so that at fifty miles below the hills every vestige of 
drainage lines disappears. Not that no drainage passes over 
this line, for it is on this parallel that the Lahore and 
Peshawur road runs, and 13,470 running feet of gaps, in 
addition to 37 bridges and culverts of various sizes are a3 in 
this embankment to off the cross drainage which comes 
down from the neigh ~ country above w the rain is 
more plentiful, yet with all this waterway in a distance 
alt of 69 miles (including the valley of the Ravee) 
in July, 1866, “ the flood topped the road for over 8 miles in 
length, and made very extensive breaches, scouring out the 
site of road the embankment below the level of the country.” 

It appears to the author that in such a case it would per- 
haps have been better either to divert the drainage higher 
up, or to have had no raised road whatever, but to have 
allowed the flood to pass quietly off over the road. The 
effect in this case, by increasing the velocity at certain 

»ints, has been for the comparatively pure water which had 
Loomiensty flowed through fields of cultivation to sweep 
away several miles more of the embankment, thus showing 
“that with increased velocity there must be abrasion.” 
Where the floods even at higher velocities are not obstructed, 
no such action takes place, as the author in October, 1863, 
laid down a causeway of “ kunkur” metal across the Khadir 
of the Sutledge at Loodvanah level with the surface of the 
country, and up to 1867 it was standing, and for anything 
he knows to the contrary, it may be there still. Thus a 
number of floods have over it at great velocities, yet 
as the water had its proper load of silt there has been no 
cutting. 

But to continue, the Richna Doab being «0 little raised 
above the Khadirs, there could be no great fall east or west, 
consequently with a plain fifty miles broad with a consider- 
able fall towards the sea, the tendency would be for the floods 
to spread themselves over it, and as the rainfall is so little, this 
drainage is ultimately absorbed. There is, therefore, no 
wearing down of this plain by the action of water, so instead 
of there being any natural sedges, the surface of the country 
is so uniform that the author found by cne of his trial-cross 
sections, with points taken at every 40 ft., ina distance of 
six miles in « straight line, that the highest point did not 
exceed in height the most depressed more than 3 ft., though 
the fall of the country at right angles to this line was some 
2 ft. in the mile. It isthis uniformity of the plain and the 
richness of the soil that makes the Richna Doab so peculiarly 
well adapted for irrigation, and in this opinion the author is 
supported by the late chief engineer of the Punjab, Lord 
Napier of Magdala. 

The courses of rivers in India are very changeable, so 
much so that Government has to collect the land rents in 
the neighbourhood of these rivers on a different system to 
other parts, so as to admit of change of proprietorship as the 
course of the river shifts. deep troughs or valleys, 
called “ khadirs,” are the limits through which the rivers 
change their course from time to time, and though the 
course may be said to be always serpentine, the changes are 
not exactly so, but follow that of the valley; thus there is a 
gradual movement of all the bends downwards, so that after 
a given number of years, say half a century, the river may 
be exactly as it was fifty years before, but at the end of 
twenty-five years every bend would be formed at the opposite 
side of the valley. 

Sometimes the changes are more or less sudden, when in- 
stead of the channel moving gradually down, these bends 
are diverted, and the two ends get silted up, when these di- 
verted channels often become a marsh, and are known by 
different names in different countries, such as “ broads” in 
Norfolk, “ vi i ”" in Upper India, 
“ dhars” in , and “chormgs” in Barmah. One re- 
markable feature of them is that they are on a lower level 
generally than the main river, proving that the rivers are 
raising their beds, but it is this peculiarity that makes it 
all the more necessary to guard against the tendency of the 
main stream returning to its deserted channels, and it is to 


or ridges 


believes that hereafter it may be a of no little difficulty 
Bering hgh Soods a lnoge boy of iommtation weber parse 
a in ion water 

down the ¥ , see Vig: 3, which is all move or lees ender 

water, but its i 1 chiefly 

to vegetation, consequently, comparatively speaking, 

he water is pure, and Ay ned i 
—- does. 

© give sufficient waterway by flood openings to off all 

the inundation at its natural velocity would net paint 

ingly large bridges. To increase the velocity through the 

s implies a heading up of the water with a still greater 

reduction in the velocity on the up-stream side of the em- 

bankment, which necessitates a still further reduction of the 
silt held in suspension. 


2 wie 


The water thus lightened of its load, rushes through the 
oS ee and reaches the down-stream side at an in- 
velocity, in nearly a pure state, and as it must take 
up & pro of earthy matter due to this velocity, a violent 
action takes place below the bridge. Nay, sometimes owing 
to this increased velocity on the up-stream side, a scooping 
out takes place above the bridge, and if the bridge happens 
to have a raised flooring, it simply becomes a submerged 
weir, doing harm instead of good “ deranging the flow. If 
floorings are to be used they should be as inverts to rest the 
bridge on, and not raised to a higher level than the founda- 
tions. In nine cases out of ten it would be better to break | 
up all raised floorings, and throw the material round the 
pier foundations, rather than give s plunging direction to the 
water down stream. 
sewaule 
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If this view be correct, it at once proves that with loose | 
sand to unknown depths, the only safe mode for bridging | 
the large rivers is to have deep foundations, which necessi- | 
tate great spans, and iron girder bridges, and as the sand 
pump makes the sinking such a simple matter now, the 
difference of 10 ft. more or less of depth in cost is insignifi- 
cant. (In Madras, where there is an unlimited supply of 
heavy material, the case may be different, and there shallow 
foundations may be more economical.) An extra depth of 
10 ft. or so, however, is nearly tantamount to doubling the 
sectional area of the waterway, and as water does not move 
in straight lines, it matters little what the shape of the section 
may be when passing through a bridge; thus the waterway 
may be doubled without adding to the breadth, but by deep- 
ening the bed. By this means, without adding much to the 
cost of a bridge, not only the main stream, but also the in- 
undation water could all be passed through the one bridge, | 
and thus a great saving effected by having no flood openings, 

and consequently no danger of the main river taking to these | 
side openings, while the only inconvenience would be to cause | 
the flood to last a few hours longer than it otherwise would. | 
As, however, where the embankment crossing a valley is of | 
@ great length, all the water could not drain back to the | 
main stream, after the flood had passed off, particularly as | 
has been already shown, the ground is wot y lower away | 
back from the river than at its banks. To get rid of this 








water, syphons with spoon-mouthed openings at both ends 
should be provided, so that though the water could rush 
through the greater length of the syphon at a velocity 


ig | 
the same proportion of earthy matter that the main | 


aft te miles 
a nn 


in 
this paper, namely, an i ity given 
that hes already been partially deprived of its 
of earthy matter, thereby causing a violent action below, and 
sometimes even above bridge. 

The importance of the questions now raised as to bridging 
rivers in India is daily ing greater, for, while this 
paper was being prepared, the Government of India has de- 
termined to construct the Lahore and Peshawur Railway, 

SOOKUATAL 
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which line must cross, not only the Ravee, the Chanab, 
and the Thilum, but also the Indus ing over the Richna 
Doab, which has above been described. Should, therefore, 
the suggestions now made be correct, it is evident that hun- 
dreds of thousands of pounds may be saved by adopting 
them, and thus, what is supposed to be one of the most diffi- 
cult lines to construct in India may, after a proper know- 
ledge of these laws is arrived at, enable the engineer to make 
this line of railway, with perfect confidence of success, at 
possibly less cost than many of those now constructed. 

The author would only now add that the knowledge of the 
abrading and transpontine power of water is not only de- 
sirable in designing roads, railways, or canals, but effects 
every question connected with hydraulic works in all 
countries. It would occupy too much time even to allude 
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to them, but he may, however, venture to ask what would be 
the financial state of Southern India (which now does not 
pay) if harbours were constructed on sound principles, so as 
not to be silted up. 

Time will not admit of the author describing a modifica- 
tion of these syphons, which he thinks, in some instances, 
may be introduced with economy for crossing minor streams, 
instead of bridging them in the usual manner; but he 
believes not only this can be done with advantage, but also, 
with spoon-mouthed syphons, in Bengal inundation water 
may be carried through embankments in regulated volumes, 
so as to be available for irrigation, thus adding both to 
the fertility of the soil and the salubrity of the climate, 
while the embankments would protect the country from 
these devastating floods which so often destroy both life and 


| property. 


A TsLeGRAPH To AUsTRALIA.—A prospectus has been 
issued by the India, Australia, and China Submarine Tele- 
graphs (Limited), with a capital of 350,000/. in shares of 
201. The object is to connect the te phic system of 
British India at Point de Galle with the ts Settlements, 
Australia, and China, and the capital now asked is for the 
——- tae to Penang. Bote gn west ps 
in , is pro to be of the light kind invented an 
ag oy v4 Mr. Varley, and is to be constructed and laid 

y the India-rubber, Gutta-percha, and Telegraph Works 
Company for 325,000/. The amount of the shares is to be 
paid up between now and the Ist of February next. 
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THE SEWAGE WORKS AT LEAMINGTON. 
(For Description, see the following Page.) 
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THE GOLD FIELDS OF VICTORIA. 


(Concluded from page 127.) 

Victenta bas a position on the south of Australia, be- 
tween the meridians of 141° and 150° of east longitude, 
and the lels of 34° and 39° south latitude. To 
the north and north-east lies New South Wales, from 
which it is separated by a line from Cape Howe, the 
extreme easterly point of the colony, running dia- 
gonally, north-west, till it meets with the Murray 
river at Forest Hill, oneof the peaks of the Austra- 
lian Alps. The Murray -river forms the northern 
boundary of the settlement which terminates at the 
141° meridian, the western boundary. On the south 
and south-cast-the eoast extends from the west to the 
east, from the gieridian boundary to Cape Howe. 
The colony is naturally.divided into sa ah each 
of which differs wi in formation, in production, and 
in climate, These divisions are the Murray district, 
with an area of 53,700 square miles; the Western 
district stretching fegy-20,300 miles, and Gippsland 
with 12,831 square miles. The Western district is 
almost entirely of tertiary rocks, of which there is 
an extent in the colony of 25,000 square miles. The 
sandstones and. metamorphic rocks rank next in im- 
portance, covering gn area of 27,800 miles, the 
granite and plutonic pocks are contained with 2300 
square miles, the basaltic and volcanic formations oc- 
cupy 10,000, and thegarboniferous series 3200 miles. 
One-third of the whole area consists of ing 
rocks in the Cordilleras or their branches. These 
mountains extend in a range from Cape York, and, 
ruuning southward, culminate at Forest Tul upon the 
eastern boundary of Victoria, the point where the 
diagonal separation line meets with the Murray river. 
From Forest Hill the Cordilleras run westward, throw- 
ing out branches north and south, and it is in the 
various ranges of hills, and in the valleys that the gold 
is found either in rock or in alluvium. The main divide 
of the colony extends from east to west, separating 
Victoria into two unequal parts, the larger of which 
lies to the north. The contour of the divide follows 
roughly the outline of the coast, and some of the 
richest fields are found upon its summit. 

One of the main branches of this great range turns 
to the south, and runs abruptly out tothe southern- 
most point of the territory, disappearing beneath the 
sea at Wilson’s promontory, and again appearing in 
Tasmania, the unbroken submarine link being traced 
by the mountaia tops, which form an irregular suc- 
cession of islands. ‘The other numerous spurs which 
are sent out from the Cordilleras break up the whole 
face of the country, and form the sources of the many 
streams that irrigate the land. 

On the summit of these hills crops out a ridge of 
gold-bearing quartz, forming a skeleton, as it were, 
clothed by the superimposed silurian shales and sand- 
stones. When fractured the quartz sparkles with 
auriferous specks; it may be sparsely scattered, or 
collected im a mass, as if the metal and its matrix had 
been fused ‘and cooled her. The soil coverin 
over the quartz reefs is also charged with gold, rm 
the bill-sides are rich with dust. Down in the valley 
the disintegrated and broken quartz mixed with sand 
and clay form a conglomerate laden with the metal, 
and it is found, where the mountain torrents have slowly 
worn away the quartz, and carried its particles with them 
into the lowest levels mixed with sand, mud, and sur- 
fuce débris, to accumulate in the beds of ancient water- 
courses long dried up, and covered deep by gradual 
and incessent physical changes. Or, again, it may be 
that natural action, more or less violent, may have so 
mingled the quarta matrix, and its rocky envelope, 
the surface deposits, and the adjacent accumulations, 
that all has been transformed, and it is in an abnormal 
formation that the metal is found. Again, another 
change, brought about by the subtle irresistible agencies 
of nature, have worn away the prison of the gold, which 
has sunk into hollows, and accum to form 
nuggets covered er deposits. Or, yet 
again, a series of changes has formed a succession of 
auriferous deposits, arranged in well-defined strata, 
and covered over with a tic envelope. In so 
many various combinations the gold exists, but 
whether found in the alluvium, or beneath the basalt 
in nuggets, or in strata of débris, the quartz reefs 
remain always the original source whence the metal 
is derived. 

‘The slopes of the Cordilleras, and their purs, and 
the larger proportion of the couutry, is covered 
with dense forésts of stringy bark and iron bark, of 
mallee scrub and gum trees. These latter form 
the bulk of the vegetation, 20,000 square miles 
being covered with them, and they grow to dimensions 
equalled only by the giant trees of the Californian slopes. 


The white gum tree especially attains an enormous 
size, specimens having been found of 500 ft. 
high, with bare trunks towering to a height of 295 ft. 
before the branches commenced. The pemaeeirly 
small area of open country—only 17,831 mi 

but a comparatively insignificant proportion to the 
huge forests and the hills most favourable to the ac- 
quisition of gold, the auriferous area of which is 
assumed to be not less than 20,000,000 of acres. 
Of this vast extent but 600,000 have been worked 
during the eighteen years since the commencement of 
the work, so that a long period must be set as the 
limit when the gold fields of Victoria will be ex- 
hausted. 

The variety of influences which have been at work 
to transport the gold, first robbed from its enclosing 
matrix by slow agencies to various localities, has 
deprived many of the gold-bearing districts of 
Vietoria of the usual stern and barren characteristics 
of gold regions. Besides the stretches of hill summit, 
where the sparkling quartz outcrops the surrounding 
strata, there are extensive districts of rich soil where 
the labour of the farmer and the miner go on side by 
side, where the corn waves around the gold-finder’s 
claims, agricultural buildings and farmsteads may lie 
alongside the plant of a deep mine, and the hill slopes 
are sometimes covered with vines and orchards, above 
and below which is proceeding all the stir and bustle 
of both surfaee and deep workings. 

The same imfluences which tore the gold from its 
original hiding-places have helped to mould it into the 
variety of forms in which it is found to-day. In 
lumps, the result of long and slow accumulation, 
in dust and small flakes among the débris which formed 
the beds of rivers, in threads, in spangles, in small 
leaves, thin as if spread under the gold-beater’s 
hammer, in thicker plates, in crystals, imprisoned in 
lumps within quartz crystals, or dispersed in flocculent 
masses throughout the same material, or associated 
with silver, with iron and copper pyrites incorporated 
with other bodies, in which it has apparently been 
slowly enclosed. ‘The large pieces of gold conglome- 
rated together are sometimes of considerable weight, 
nuggets.as large as 184]b. 9oz. ayoirdupois having been 
discovered, this formation occurring both ia the vein and 
the allavium. ‘The crystals are all of them small and 
generally cubical, but the form of the auriferous de- 
posits varies greatly with the nature of the material 
with which and in which they have been trans- 
ported; in soft ground the figures remaining unaltered, 
whilst on rocky surfaces they are distorted or com- 
pressed. Thus it happens that the nature of the “de- 
posits varies greatly within a contracted area, and the 
produce of one gold field differs in appearance from 
that of another. 

The various operations of winning the gold are modi- 
fied according to the nature of the deposit, and may 
be divided into six different methods. The first deals 
with the manipulation of the earth covering the quartz 
reefs around the hills, aud consists of washing and 
separating the auriferous particles from the mass of 
soil. This process is known as “ surfacing.” 

The second method deals with the gold contained 
in the interstices of the claystones, sandstones, slate, 
&c., and involves the sinking of small pits in the sides 
of hills, the valleys, dry bottoms, and creeks. This 
process is called ‘‘ shallow sinking.” 

Third. “ The slnicing and hydraulic” system, largely 
practised in California, Nevada, and the other gold 
producing States of America. The means adopted are 
a violent erosion and washing away of the recent and 
loose formations of clay and gravel with which the 
gold is mixed, and from which it is separated by the 
water. 


“Deep sinking” is the fourth method, a more]; 


tedious process, and one adopted in gaining the auri- 
ferous earth by trating the deeper tertiaries. 
Connected with it is the work of driving adits from the 
shafts to get the earth and veinstones. The last is the 
most wearisome process of quartz mining. 





Exscraic Beacoxs.—On Monday evening last Mr. 
Thomas Stevenson, C.E., Edinburgh, conducted an experi- 
ment at Granton with the view of showing the practica- 
bility of illuminating beacons and buoys at sea with the 
electric light, produced by means of a battery on shore. A 
submarine cable, fully half a mile in length, was laid be- 

— of Granton ~~ and the 

inity. operator occupied a station near 

water, and the light was shown at 
front of an ordi lighthouse re- 
a most brilliant: flash. flashes were 

? rapidity; as many as 500 can be trans- 
in a minute, but the machine can be regulated so as 

every second, or at any other desired interval. 
gave entire satisfaction. 





PURIFICATION OF SEWAGE. 
Tas A BC Process at Leauiseron. 


> that have been 
the impurities of town 





—* the extent of its appli . 
process was in operation five years at Leamington, 
but created such a nuisance, that an injunction was obtained 
to prevent the Local Board from continuing their operations. 
The river bed was raised some 2 ft. by the it from the 
purified sewage, and the banks of the river, when the water 
was run presented an unbroken surface of black mud 
emitting a foul and disagreeable odour. : 
This mud was continually putrefying, which caused large 
masses of it to float to the giving the river a most 


repulsive appearance. 
; Coder Gane circumstances, arrangements were entered 
into between the Local Board and Lord Warwick, by which 
the Board were to pump the sewage to his lordship’s estate, 
a distance of above two miles, and it was to be utilised 
there, either by irrigation, or precipitation. The necessary 
works were not only costly, but would have oceupied a long 
time in i A tem ya $ was therefore 
a into oe rage Shp Board and the native Guano 
Dompany, to purify the sewage for a time at their own ex- 
penne aed vi aml s 

is company was formed for the po of workin 
Messrs. Sillar and Wigner’s patent A BC process, so called 
from the names of the principal ingredients used—animal 
chareoal, blood, and clay ; some other ingredients which will 
be enumerated further on have been recently added, and 
the whole process greatly iumproved. 

The sang ree illustrations show in what manner the 
works have carried out. The tanks and water wheel, 
together with the long shed and agitator therein, were built 
for the lime process, and were much too small for that pur- 
pose. The rest has been added to render the works fit for 
the new process. 

Fig. 1 is general plan of the works, showing the new 
and old buildings. The new and smaller shed, with the ex- 
ception of the boiler house, is of only a temporary character, 
being built of wood with brick foundations. 

It will be seen by the dotted lines that the old sewer was 
diverted so as to pass through pit No. 1, penstocks permitting 
the old or new sewer to be used at will. The two side pits, 
Nos. 2 and 3, contain the mixture wherewith the sewage is 
treated for purification. A section of one of these pits is 
shown in Fig. 2. It will be seen that it contains an agitator, 
worked by bevel gear from the main shaft, running over 
these pits, and actuated direct from the engine. This agitator 
(furnished with throwing in-and-out gear, not shown in the 
drawing) consists of a series of blades, similar to screw-pro- 
pellers, keyed on to 4 vertical shaft. These have a tendency 
to lift the water with which the pit is filled, as the agitator 
revolves. 

The mixture added to the water consists of alum, blood, 
clay, charcoal, &c., in about the following proportions : 

Alam in oss eee 600 parts 
Blood .,. . os B tes 
Clay en «. 1900 , 
M ese es 
Burnt % » 
i 45 


clay 


Animal charcoal... 
Vegetable do. ... ove D6 

and very small quantities of one or two other ingred 
These substances are kept in bins divided by 

marked on the top of the new shed, Fig. 1, The blood is not 

kept separate, but when received from the slaughter-houses 


one 


” 


ients. 
rtitions, 


lay, to prevent decomposition. Al! 
together in the right proportions 
spade in the mixing bin, and a certain weighed 
au thrown into No. 2 pit, previously filled with water. 
ane Rengh hates Sueee 5 as large as a 
man’s fst, is completely and evenly broken up by the 
agitator, and e ingredient is well dissolyed in or mixed 
‘with the water, while the lifting action of the arms keeps 
the heavier matier suspended. is mixture, called the 
ABC mixture, is then raised by means of a set of buckets 
placed on a strap, shown in Pig. 2, and falls through a 
shoot into the eentre pit, No. 1. 


of these being 
ted lines. 

after passing 
completely dis- 
of flakes, which 


r have 
the torm 
There are four settling tanks, one of which is shown in 
ig. containing. each Jess than one 
ryaone of sewage is running 
weather this generally place be- 
ahiah sequoys Yatiling. tanks 
. . whi ren peitli 
“ay ke eee 
is often pot much more than 
if allowed ta flow, ag is usually the 
case, into only two tanks. Each of these tanks is provided 
with a cross wall, separating it again into two, as shown in 
the drawings. The entrance to each tank is furnished with 
a sluice, so that they can be used separately or jointly. 

In these tanks the ABC mixture does its work, by 
causing the obnoxious though fertilising parts of the sewage 
to be precipitated, the resulting water running off innocuous, 
scentless, almost transparent, and with but the faintest trace 
of salt about it. 

The last traces of smell inside the tanks is removed by the 
addition of a very small quantity of perchloride of iron in 
their second divisions. 

The process is continuous, the sewage going in at = 





of the tanks and flowing out purified at the other. is 
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itted to go on till there is about 3 or 4 ft. of precipitate 
in the first division of a pair of tanks, when these are shut 
off, and the other pair used to continue the process without 
interruption. 

When a tank is to be emptied, the water is first drawn off 
from the top of the mud and thrown into the sewer, and 
then the mud ped up by means of a steam pump, 
shown in the old shed, Fig. 1. This pumps the mud ‘up 
easily, but requires a large suction pipe, shown going length- 
wise down the shed. To cach end of this iron suction pipe 
are screwed two 3 in. india-rubber hoses, passing through 
manholes in the roofs of the tanks, and furnished with valves 
for shutting off any pair at will. 

A strainer is put near the pump, shown on plan, which 
was found necessary, to prevent the pump valves from bein, 
stopped up by the rags, &e., brought down the sewers, an 
carried down with the deposit. In this stage the mud has 
about the same consistency as treacle. It is then forced 
through the 3 in. mud pipe to the mud cisterm, A, or else 
sent down the centre pit No, 1. 

From the mud cistern it is allowed to flow out at intervals 
into the two centrifugal drying machines, C C, where the 
excess of water is driven off through the outside of the 
baskets, and the solid matter left inside in a comparatively 
dry state, ens to that of a newly-made Prick, and 
it is then laid on platforms, and watered with sulphuric acid. 
This last process retains the ammonia, and fits ~ 
for a manure ; an exposure of some two or three days to the 
air completes the drying process. When dry it is riddled, 
put into sacks, and sold. 

The mud has the remarkable power of purifying the 
sewage with the addition of 10 per cent. of A B C mixture 
as efficiently as the mixture itself, and it can be used thus at 
least five times. 

This is very important in cheapening the rate of produc- 
tion, and it is for this reason that the 3in, mud-pipe is made 
so as to throw the mud into No, 1 pit if desired. 

The mixing pit No. 3 contains a weaker mixture than 
No. 2, as the variation of the quantity and quality of the 
sewage is so great, that during the early morning the weak 
mixture is quite sufficient, though both mixtures have to be 
used at once about noon. 

The amount of solid material used for precipitation is 
about 4\lb. for every 1000 gallons of sewage of average 
quality. For night work the quantity of mixture required 
is so smal! that it is thrown out of the old lime agitator tank, 
which contains enough to last the night. This arrangement 
is shown in Fig. 4. The mixture is raised from the tank by 
buckets, similar to those shown in Fig. 2, worked by a shaft, 
in connexion with a waterwheel, used at night only. The 
buckets deliver through the trough, shown on plan, into the 
centre agitator tank. The sewage is not agitated artificially, 
but it is so weak at night that the movement of passing 
through the several passages into the tanks, mixes it 
sufficiently to cause complete precipitation during the time it 
is in the tanks, which is of course much longer than during 
the day. 

The last 50 analyses of the effluent water show 


qrsé. 
Organic matter 1.4 per gallon 
Mineral matter... s 6.9 


” 





Total solids .,. 18.3 = 
The hardness is 3° by Clark’s scale. The ayerage of all 
the analyses taken of the water from the commencement 
of the works, is 1.78 grains of organic matter per imperial 
gaiion. 
The average analysis of the manure 1s 


Water ote ote 147 
Organic matter nial 22.4 
Phosphate of lime .., ole 9.6 
Earthy and alkaline salts ... 11.2 
Insoluble silicates ... os oot 42.7 
100 
Nitrogen=ammonia ow pee 4.22 


The colour is that of black earth, while the smell resembles 
that of the finest hot-house mould. It will also be seen that 
for equal = quantities of this and guano, this contains 
far more fertilising matter. When in large quantities thrown 
up into a heap before being riddled, it becomes rapidly hot, 
and gives off a smell very much resembling guano itself, 
though not quite so strong. This heating greatly improves 
the manure, rendering it more homogeneous and darker in 
colour. It would also destroy all traces of animal life* 
originally contained in the sewage, and carried down by the 
precipitation, even if any were left after the treatment with 
sulphuric acid. The richest manure in ammonia is always 
in the farther tank, the driéd material often containing as 
much as 6 per cent. The reason is that those flakes which 
contain most ammonia are the lightest. 

The production of dried manure is about 16 ewt. per 
100,000 gallons of sewage for Leamington, nearly 5 tons per 
day is the average quantity yielded. This is being sold at 
the rate of 37. 108. per ton, and though its value from 
analysis at the present market rate of the ammonia and 
phosphates in it would make it higher, it has been thought 
advisable to keep to this price, which was computed from the 
samples of the first experiments, rather than check the sale 
by raising it. It is almost needless to say that the present 
price is very remunerative. 

It is a great advantage in this system of purification that 
no bad odour is produced. The mixing is performed ina deep 
pit, from which no‘smell arises, none comes from the tanks, 
and there is none in the effluent water. The only noticeable 

* See Dr. Spencer Cobbold’s pamphlet on Wew Hutozootie 
Malady. Showing the almost inevitable inerease of parasatie 
diseases in general, as a consequence of the proposed exten- 
sive utilisation of Sewage. London: Groombridge and 
Sons, Paternoster-row. 


odour on the works is the slight smell before spoken 
of. It is curious to notice the offset in the river Lazu since 


eonld not possibly be contaminated by the sewage. 

The greater clearness given to the river water by the dis- 
charge of the purified sewage results from the salt and alum 
still remaining after passing the tanks, and this iar pro- 
perty possessed by salt of precipitating i matter in 

if it be mixed with organic may, to @ great ex- 
tent, account for the immense deposit at Barking. is was 


never expected, and could scarcely be explained had the 
sewage been discharged into so large a mass of fresh water 
as would have been contained in the Thames at Barking, 
but the salt in the water at that part of the river precipitates 
some of the impurities in suspension, and purifies the rest of 
the Thames by silting it up at Barking. It is unfortunate 
that salt will not deodorise, as otherwise we might have had 
an interesting addition to our territory, instead of a vast 
stinking mud bank. 

We recommend all who are interested in sewage purifica- 
tion to pay a visit to the works at Leamington ; and, in eon- 
clusion, we should state that our engravings have been pre- 
pared from drawings kindly supplied us by Mr. T. J. Ellis, 
of 15, Abingdon-street, Westminster. 


THE RESISTANCE OF ARMOUR PLATES. 
On the Penetration of Armour Plates with Long Bhells 
having Large Bursting Charges, fired obliquely.* 

By Josspn Wattworta. 

Ar the meeting of the British Association at Norwich 
last year, I contributed a paper to the Mechanical Section 
“On the Proper Form of Projectiles for Penetration through 
Water.” This paper was illustrated by diagrams showin 
the effects proper on an iron plate, unmersed in a tank 
of water by projectiles with flat-hemispherical, and pointed 
heads. 

In ‘that eer I claimed for the flat-fronted forma of pro- 
jectiles made of my metal three points of superiority over 
the Palliser projectiles adopted in the service. 

1. Its power of penetrating armour plates even when 
striking at extreme angles. 

2. Its large internal capacity as a shell 

3. Its capability of passing undeflected through water 
and penetrating armour below the water line. 

This latter feature was, I think, satisfactorily proved by 
the} experiments described last year, and I now desire to 
draw the attention of the section to the experiments I have 
made for illustrating the penetrative power of long pro- 
jectiles with the flat front, Pred at extreme angles against 
ironplates. 

These experiments are illustrated by the projectiles actually 
fired, and the plates they penetrated, which are laid on the 
table. 

The gun from which all the projectiles were fired, is called 
3-pounder, though capable of firing much heavier projectiles ; 
it weighs 315 lb. and the maximum diameter of its bore is 
1.86 in. 

The charge of powder used in all cases was 100z., and 
the weight of the 6 diameter projectiles is 6 Ib. 

No. 1 is a portion of a plate 2 in. thick, penetrated by the 
6 diameter flat-fronted projectile, at an angle of 35°. 

No. 2 is a similar piece of plate 1.7 in. thick, completely 
traversed at an angle of 45° by the flat-fronted projectile 
No. 2, which buried itself to a depth of 30 in. in a backing 
of iron borings. 

No. 3 is a piece of plate 1.75 in. thick, penetrated at an 
angle of 65° by the flat-fronted projectile No. 3. 

No.4 is a plate 1.7 in. thick nearly penetrated at an angle 
of 45° by the 33 diameter flat-fronted projectile No. 4. 

No. 5 is a plate 1) in. thick, against which the pointed pro- 
jectile No. 5 was fired at an angle of 45°. The projectile 
failed to penetrate the plate, being deflected by the pointed 
form of bend; the distortion of its shape shows the force 
with which it struck the plate, and proves the excellent 
quality of the material which could resist such a test. 

No. 6 is a plate also 14 in. thick, against which a Palliser 
projectile 2} diameter long made of Pontypool white iron 
with the pointed form of head has been fired; the projectile 
has scooped out a ‘furrow 4 in. long and yj in. deep. It 
broke up into fragments. 

The plates, Nos. 1 and 3, were purposely thicker than the 
behhectiles could quite pass through, in order that the “ work’ 
of the projectiles might be as severe as possible; an ex 
amination of the projectiles themselves will show how well 
they have withstood the severe strain to which they have 
been subjected. 

The data thus obtained fully establish, I think, the supe- 
riority I claimed for the flat-fronted projectiles made of my 
metal, and satisfactorily prove : ; 

1. That the flat-fronted form is capable of piercing armour 
plates at extreme angles 

2. That the quality of the material of the shell enables 
their length to be increased without any risk of their break- 
ing up on impact, and thus increases their capacity as shells. 

3. That this increase in length, while adding to the 
efficiency of the projectile as a shell, in no way diminishes 
but increases its penetrative power. : 

4. That the amount of rotation I have adopted in my 
system is sufficient to insure the long projectile striking 
“end on,” and thus to accumulate the whole effect of the 
mass on the reduced area of the flat front. 

These experimente show, further, that the Palliser projectiles 
fail to penetrate when striking at an angle, solely on aceount 
of the form of the head; the Whitworth projectile, which 
resisted the shock, and did not break up, being deflected in 





~* Paper read before the British Association at Exeter. 


Fremewe fw ote npg the Palliser projectile which was 
The 


objections I made in m last to the 
Palliser projecti tsk, thet the forms of head omsees ®t to 
glance and, 2nd, that the brittleness of its material 
causes it to break up on impact—I have now proved to this 


section. 
The facts illustrated by these 
} ever since 1858, 
the flat front: I have on the table a small plate 
in. thick experimented upon in 1862 with hardened steel 
bullets fired my sniall-bore rifle. No. 39 is the hole 
made by a flat-fronted bullet, which has penetrated the 
plate at an angle of 45°. No. 40 is the indent of a hemi- 
spherical headed, and No. 40 of an ordinary round-nosed 
bullet, both fired at the same angle of 45°; these three 
rounds were fired in 1862. 

Within the Inst few days I have hada Palliser shaped 
bullet fired on the eame plate at the same angle, in order to 
compare the effect produced on a larger scale on plate No. 6. 
It is interesting to observe how closely the effects obtained 
with the small calibre of the rifle agree with those of the 
4-pounder gun, which form the subject of this paper. 

ese experiments were made with a gun of small calibre 
from considerations of economy and convenience, but 1 
have always found that what I could do with the smaller 
calibres of my system could be reproduced in the larger sizes, 
and from my past experience I feel warranted in asserti 
that the effects of penetration now exhibited could be repea 
on a proportional scale with my 9in. guns at Shoebury- 
ness, or with llin. guns my firm are now engaged in 
constructing. 

A glance at the formidable nature of the projectiles thrown 
by these guns, and a consideration of the effects they may 
be expected to produce, will show the importance attaching 
to the question of penetration of plates by long projectiles. 

The Yin. guns, to which I have referred, weigh 15 tons 
each, and are capable of firing powder charges of 50 Ib. 

A 9in. Armstrong shell five diameters long weighs 535 Ib., 
and will contain a bursting charge of 25 1b. 

I have no hesitation in saying that these projectiles would 
pierce the plated side of a ship, at a distance of 2000 yards, 
and at some depth below the water-line. 

The 11 in. will weigh 27 tons each, and will be capable 
of firing 901b. powder charges. 

The 11 in. shell five diameters long will weigh 965 Ib. and 
will contain bursting charges of 45 1b., and would pierce the 
side of the ship Hercules plated with 9in. armour at a dis- 
tance of 2000 yards. 

Were it not that the increased destructiveness of war must 
tend to shorten its duration, and diminish its frequency, thus 
saving human life, the invention of such projectiles could 
hardly be justified ; but believing in the pacific influences of 
the most powerful means of defence, I have named these 
long projectiles the “ Anti-war’ shell. 

The principle I have always insisted upon, and laid down 
for my own guidance in artillery experiments, when either a 
low trajectory or penetration is required, is “ that every gun 
should be capable of withstanding the largest charge of 
powder, that can be profitably consumed in its bore.” 

I have drawn up a table of the sizes of the bores of my 
guns, with their proportionate powder charges, and can under- 
take that they shall be fully equal to this duty, and realise 
the highest possible consumption for a given quantity of 
powder. , 

But the guns adopted in our naval service are not equal to 
such a test, nor, as I believe, are they so proportioned as to 
realise the best effect from the quantity of powder they 
consume. 

Four guns of 12 in. bore have lately been put on board the 
Monarch, they weigh 25 tons each, and fire charges of from 
57 Ib. te 67 lb., and projectiles of 600 lb. weight. 

I have no doubt that these guns have been made with all 
possible care, and are as strong as their material and con- 
struction admit of their being; but if the weight of these 
guns was in proportion to the capacity of their bore, and the 
material were the best that our metallurgical! skill could sup- 
ply for such a purpose, they ought to fire 117 Ib. of powder, 
and projectiles of 1250 Ib, weight. These would then be 
indeed efficient weapons, but at present they are more for- 
midable in name than in reality. We are often flattered by 
being told that we have the best guns in the world; that 
may or may not be the case; but I think we should not rest 
contented while we are still so far from having attained all 
that our present advancement in mechanical and metallurgi- 
cal science has rendered possible to us. 


Tux Forres Coat asp lron 1 xs nes.—The price of iron 
appears to be still hardening in Belgium ; a Lidge establish- 
ment is understood to have advanced ite quotations for rolled 
iron to 7/. 4s. per ton. At Charleroi, pig for nails has made 
of late 2s. 12s. per ton, and fine-grained iron 3%. 4: per yon. 
The construction workshops of Belgium appear now to have 
plenty of employment. Both pig and iron show an upward 
tendency on the markets of the east of France. One estab- 
lishment of that district is now constructing twelve new 
puddling furnaces. The proprietors of the two other French 
works—one belonging to the eastern and the other to the 
central group—-are also erecting some blast furnaces, from 
60 ft. to 80 ft. in height. Rolled puddled iron from mixed 
pig has realised 8/. 12s. per ton in the Haute-Marne; ditto, 
from coke-made pig, #s. 4s. to 81. 8s. per tom. A good de- 
mand for rough pig has continued in the Meurthe and the 
Moselle ; the forges are also actively employed. The Guigni- 
court works, in the Ardennes, have been sold by private con- 
tract. The Belgian coal trade shows little change; a com- 
pany has been formed for working coal mines in the com- 
munes of Bray-Maurage and Boussoit. The Cam ac 
(France) Coal Mines Company realised in 1968 « t of 
32271. available for dividend om the share capital; no divi- 
dend is, however, to be paid om he shares for the past year, 
but the amount indicated is to be applied to the reduction of 





the floating debt of the company. 
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TREE DAM ACROSS THE SCHOHARIE CREEK; ERIE CANAL. 


We iilustrate, above, a type of construction largely 
adopted in the United States in the formation of dams. The | 
one selected oceurs upon the eastern division of the Erie 


Canal, about fifty miles from its commencement at the 
Hudson river. It is placed across the Schoharie creek, which 
is diverted to form an important feeder to the canal. It is 
formed entirely of timber, and has a length of 436 ft. between 
the abutments. The abutments are of rubble masonry, 16 ft. 
high, 4ft. thick at the top, and 6ft. Sin. at the bottom, 
which gives to the face of the wall a batter of lin 6. The 
abutments are supported on piles and timber sills, and the 
whole space between them, to a depth of 11 ft., the height of 
the top of the dam, is filled with a structure of round timbers, 
the intermediate spaces being packed with stones and gravel. 
At the bottom of the creek is laid the first tier of timbers, a 
series of tapering spars 70 ft. long and 22 in. diameter at the 
butt end. Above these are ranged other tiers of timbers, 
which are inclined with an increasing slope to the upper 
tiers, and they are at the same time decreased in length and 
scantling, the second tier being 20in. in diameter, and the 
others ]8in. and 65 and 60*t. long; at the same time the 
toe of the slope is stepped forward, as shown on the plan. 
Over the top of the upper tier is placed a considerable thick 
ness of brushwood and fine gravel, dressed to a proper slope, 
and the crown of the dam is formed with a close planked 
overflow 17 ft. long, and formed of 4in. planking bolted 
down to cross timbers 12in. square, as shown in the three 
views in the longitudinal section and plan; it will also be 
seen that at their butt ends the spars are bolted to inter- 
mediate transverse timbers 12in. by 12in. All the spaces 
between the timbers are packed with stone or gravel, as 
shown in the three views. 

Dams of this nature are found to be very durable when 
kept constantly below the water, and when properly made 
are less liable to be washed away than others of more costly 
and massive construction. 


Mip-Cuanyet Teiecrapns.—A prospectus has been 
issued of the International Mid-Channel Telegraph Com- 
pany (Limited), with a capital of 126,000/., in 101. shares, of 
which only 25,0001. is to be first raised, for the purpose of 
establishing a system of telegraph ships, connected by tele- 
graph cable with the mainland, and moored in the track 
of the vessels passing through the British seas. The first 
station is to be between Scilly and Ushant. 





Ex.ecrric Liguts ow Ratuways.—According to the 


American journals a novelty in railway management is to be | 
mtroduced by the Erie Company, who propose to illuminate | 





THE CHANNEL RAILWAY TUBE. 


Ix a paper read before the Mechanical Science Section of | 
the British Association last week, at Exeter, Mr. John F. | 


Bateman read a paper in which were embodied his views, 


combined with those of M. J. J. Révy, a civil engineer of 


Vienna, as to the best means to be adopted in fulfilling the 
epee in which engineering interest is now centered, that 
‘or effecting a permanent communication between France 
and England, in the speediest, most efficient, and cheapest 
manner. Asa report Mr. Bateman’s paper was admirable, 
but the scheme to which it relates scarcely did justice to the 
pains that had been taken in placing it on record. Setting 
apart its want of originality, the means proposed for its con- 
struction, and its probable inefficiency after completion, are two 
somewhat important difficulties in the serious consideration 
of such an undertaking. We have elsewhere dwelt upon 
these points, and confine ourselves in this place to abstract- 
ing such of Mr. Bateman’s paper as will serve in connexion 
with the accompanying illustrations towards rendering clear 
the whole of Messrs. Setomen and Révy’s proposition. In 
the engravings, Fig. 1 represents a longitudinal section of 
the tube, and the bell within which it is proposed to be con- 
structed, as well as the arrangement of the hydraulic presses 
used for pushing the bell forward as the work of adding con- 
secutive sections advances. Fig. 2 is a transverse section 
through the tube, and the enclosing bell, showing the method 
for carrying the segments from the shore end forward, and 
the front end of the press. Fig. 3 is a transverse section of 
the railway when complete; Figs. 4 and & are enlarged 
longitudinal and transverse sections of the joints of the tube. 
The remaining diagrams show a general section and plan of 
the route pro The length of the tube would be about 
214 miles, for 21 miles of which distance it would be of 
identical form and size. The lengths of the tube would be 
about 14 ft., with a thickness of 4in., increased to 6 in. at the 
flanges. Each of these parts would form the sixth of a 
aun 2 that the whole tube would be built up of six seg- 
ments. Each piece would be truly planed upon its longi- 
tudinal flanges, the end ones being turned, and all bolt-holes 
would be carefully drilled to ensure the parts coming together 


correctly. 

The fell within which the finished segments are again to 
be bolted together to form the rings of the tube in their 
final position will be a cylinder about 80 ft. long and 18 ft. 
diameter. It will be formed of eight separate rings, with a 
cover atone end. Each of these rings will be 10 ft. long, 


| 18 ft. in diameter in the clear, and 8 in. thick: six of whic 


will be bored out to form a true cylindrical surface. These 
rings might also be formed of two or more segments, as may 


the whole line of that road at night by electric lights at the | be more convenient; but it is proposed to cast them in one, 


ferries, in the tunnels, on al] dangerous curves, and on every | 


engine. Mr. E. C. Morse, who has charge of the matter, 
states that he has made several important improvements, 
among others a plan for preserving th 

wasting away and kee 
tion, a self-sustainin Cestonry, ond an invention by which the 


turning of the wheels of the engine shall collect electricity | 


for use in illumination. There will be a light at each end of 
the fe 
1m possi le on the darkest and foggiest night. Even wi 
the diminution of light caused by the jarring of the locomo- 


tive, it is estimated that the head-lights will show the track | 
More | 


to the engineer on a straight line for three miles. 
welcome, however, than any announcement of material im- 
provements would be a notification in the cause of public 
morality that the managers of this line could be brought to 
& condition of responsibility for the pecuniary claims of the 
shareholders. 


| 

bom ‘pointe frwas |” 
2” carbon pom rom | A 
ing them for months in good eondi- | which form part of the rings of the tube. These annular 
| dises are tubular in section, and are performing several im- 


, which it is believed will make a collision practically | d 
th | they form a watertight junction, and so exclude the water 
from entering the bell, within which there will be ample 
room for the machi , under the 
men, to take hold of, lift, place, and fix the segments in their 
various positions. 2nd. Prey’ 

outside the tube and inside 

may be introduced wherever 
a screw being temporarily attact h 
| may thus be used wherever desirable, without any incon- 


and alt h very heavy castings, the number required being 
small, it will be preferable to have them cast in one for this 


ju . 
The bell will slide over annular discs, shown in Fig. 1, 


portant offices: Ist. They guide the bell, the inside of which 
they closely fit, and by means of a hydraulic joint introduced 
into a groove of the disc at its circumference touching the bell, 


idance of a few work- 


form annular spaces between 
bell; into these, screw piles 
uired, the cast-iron head of 

to the segment ; piles 











venience ordelay. 3rd. These annular discs of tubular sec- 
tion form girders round the tube and greatly strengthen and 
stiffen the segments with which they are cast in one. The 
segments overlap each other at every succeeding ring—the 


| junction of two coming midway of a segment of an 


ceding or succeeding ring ; accordingly, these tubular 
tie over the junctions a make the tube greatly more re- 
sisting against compression than if it were cast in one with- 
out dises. 

Referring to the principal section, Fig. 1, we have be- 
fore us the end of the tube, covered over by the bell. 
In the foremost part of the bell are shown the hydraulic 
presses, four in number, of which two only are seen 
in elevation, and a platform about 20 ft. long, and 18 ft. 
wide, affording ample room for various yer f and for 
the convenience of the engineers; it is enc! between 
the cover of the bell and a cast-iron dise, A, bolted at ite cir- 
cumference to a flange of the bell. This separating disc has 
two doorways, which lead to the platform of 
chamber, from which the various operations of i 


ei 


tube may be superintended. The disc, A, serves also as a 
support of the main square Shaft, B, keyed to the centre of 
the dise. This shaft reaches across the fitting chamber of 
the bell to within the first couple of rings of the tube, and 
there it is resting upon a semicircular frame, C, shown in 
elevation, which may slide within the grooves intended for 
the permanent rails, upon two iron bars, a. The frame is 
also shown in side elevation (Fig. 2), with the bars, a, and 
with two oe bars, 5, 7 way os tube, to steady the 
frame in a direction duri various operations. 

On the main shaft, B, wi, tase io 2 tumult, D, Oo 
various functions of whi i tly be ined. 


will 
The table, D, is sliding on the shaft, B, between the 
C, and the disc, A. boss, ¢, of the table is in two 
the inner is a cylinder with a square hole i i 
curately fitting the main shaft. Upon the cy i 
face of this inner boss, the boss of the tab! 
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is also the centre of the tube and 
An internal wheel, g, is also 
turntable ; it is worked bye pinion within 
inion is held in position by a bearing 
rst described central of the boss. 
along the _- oat. Y tome oa h, of 
slide parallel with it gha in 
shaft, b, is worked by gearing, peo B 
being turned by a pair of small water 
chamber erected under the platform. 
lore, water from the accumulators on shore 
these engines, the pinion will be turned in the direction 
quired, and the large internal wheel, g, fi 
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forming part of 
boss, and with it table, f, will revolve round the main 
shaft to any extent and in either direction. 


The sliding turntable is shown in an i position 
in Fig. 1, viz., putting in the last the ring, E, of 
which five are 'y bolted to the t This of the 
machinery was selected because it is most for 


of course, for the sixth segment of cannot 
be placed in the same wa: ot theater five, bang dra 
its outer circumference at ite inner, and wi 
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through the opening left by the other five already in posi- 
hon 


To place or fix the last segment of any ring, the bell must 
be moved forward by the hydraulic presses for a length of 
about 10 ft., being that of another course of rings. The sixth 

t is then raised until its circumference touches the 
inside of the bell; it is then drawn into its final position 
parallel to the axis of the tube among the other five, so com- 
pieting the construction of the ring. 

At the end of the tube, for a distance of about 120 yards, 
there will be a line of temporary raila, » », attached to each 
ade of the tube, as shown in Fig.2. They will be of Y-shaped 
section supported by temporary brackets, attached to the 
flanges of the fi While the segments are upon the 
wagons, thev will be about 1 in. above the level of these rails, 
so that the loaded wagons may pass clear over these rails up to 
the frame, C, close to within the very last rings within the bell. 
The train having arrived at its destination, the segments will 
be lowered by serew motion, until they come to rest upon the 
temporary rails, nn. This position of the segments is showr 
in Fig. 2, which represents a section through one of the 
complied rings of the tube within the bell, looking from the 
tube into the bell. 

From the time the segments are started from shore to their 
final destination and position within the tube, they will not 
be tofiehed by the hands of any workman. hey are carried 
into the tube upon an ordinary train; on their arrival, they 
will |be deposited upon temporary rails by serew motion; 
from these, one by one, they will be hauled forward by a 
small water engine to within the last ——— ring; here 
they are in succession picked up by the sliding turntable, 
placed and held in position within the eireamference of the 


LOCOMOTIVE VALVE GEAR. 
| We give, below, tables showing the action of the valve 
| gear, adopted by Mr. William Adams for the standard out- 
side cylinder engines, built from his designs, for the North 
London Railway, which valve we illustrated and 
described a fortnight ago. Table A shows the most equable 
distribution of the steam which it would be possible to ob 
tain with this valve gear, but when the valves are set ac- 
cording to that table it is found that the engine does not 
|“ beat true” when running, and the mode of setting, shown 
| by Table B, has therefore been adopted in practice. The 
| principle followed in setting the valves in this way is as 


follows: The reversing lever is placed in mid-gear, and the | 


TABLE A. 
Nortn Lowpow Rattway. 





Valve Gear for Standard 
Stroke of piston, 24 in. ; 


Maximum 

Lead Opening 

Travel a toyf 
of 


ae 
Valve. | Front| Back | Front) Back 


| Port. | Port. | Port. | Port. 


Forward. 
let Notch 





bell whenever required, until they are finally bolted to the | 


completed end of the tube. The workmen have only to 


open and close certain valves, distributing the water from | 


they 
a 


the various hydraulic engines; 


the accumulators to 


have to insert the bolts, to add another length of rails, and | 
another pair of brackets for the support of the segments as | 


the tube lengthens, taking down a corresponding length at the 
other end; as soon as the bolts are inserted, they have to 
caulk the joints; they have to add another length of 
pipes for the {supply of air and water, for bringing 
the pure air tp the tube, forcing the 


very end of the 
tainted air outiat its shore end, and for supplying power 
from the accumulators to 
operations workmen will be required 

At suitable distances, principally depending upon the 
nature of the ground, the head of a screw-pile will be at 
tached to a segment, as shown at the ring, E, in course of 
bell in its progression has passed 
sunk into the ground 
been at- 


construction. So soon as the 
over the mng, E, the screw pile 
by suitable machinery, the shaft having previot 
tached to the screw. On an average a pile w be 
duced at every third ring ; 
at each side, 30° inclined towards the vertical line, 

tube also in the lateral dire shown in Fig 
dotted lines ; the section re presenting the tube when finished. 


will be 


intro- 


to the tl 


‘tion, as 


Onee fairly under water, ten rings may daily lengthen the | 


tube. The progress may, on the average, be 100 ft. per day, 
7 one nile in two months 


th 


shore ends of the tube, the Channel may be crossed in o¢ | 


years 
With a bottom gravel, 
kept ploughing the ground on the 
shaving off any unevennesses in the bed of the 
There le power on hand for this operation. Th 
} ! le 


f sand l, or clay, 


average about 3 ft. dee Pp 
um ampie 
hydraulic power in the press chamber of the bell will give 
above 2500 tons margin for lateral resistance of this kind 
whieh, if need be, might be doubled without difficulty—a 
which would not only be sufficient to 
couple of feet off a sandy bottom, but it would readily shave 
off rocks of the chalk formation. If rocks were, h 
met with on the bottom of the Channel, it 
disturb the reek, but to peas the bell over it. 

Provision will also be mad 
tube to suit the inglination of the ground, provided such 
elevation or depression were to continue for some distanc« 
otherwise it would be passed over by maintaining the original 
direction, merely adjusting the piling to the irregularity of 
the ground 

The commencement of operations on shore will be mors 


pressure 


} 


formidable than the work in deep water across the Channel. | 
The tube will be commenced above high water line, and the | 


operations will be as follows :—First, the finished rings of 
the bell will be put together in the ordinary way on shore 
upon the proposed line of the tube above high water; 
axis of the bell coinciding with the direction adopted for that 
of the tube. For this purpose a special foundation of con 
crete and masonry will be made for the bell, to hold it firmly 
and in the right direction On this foundation the bell wi 
temporarily be bolted down. The whole machinery for 
building the tube in deep water will then be erected and 
fitted within the bell. Three rings having also been put 
together in the ordinary way within the be the « 

tion of the tube may now be started with the aid of the 
machinery, the various operations being in every respect 
similar to those described for building the tube in deep 
water. In starting the construction of the tube on shore, the 
bell is to be the fixture from which the first 100 yards of the 
tube will issue. This start having been made, the tube will 
im turn beeome the fixture and the bell 


mstruc- 


Dell 


Accordingly, the bell being firmly held on its foundation, | 
the hydraulic presses will push out the tube from the beil, | 
as ring after ring is being built within its fitting chamber. | 


The ground im rear of the bel] will be prepared for about 100 


yards length, and a foundation of concrete will be laid for | 
slide over ite | 


the tube which, as it issues from the bell, will 
P 


iuture 
1 in 100, 
Having in this way constructed about 30 rings within the 


bell, which will have produced about 100 yards length of 


and at every sixth, two pues, one | 


t by} 


With the exception of the two | 


the bell may be | 


. i 
Channel. | 


scrape a | 


wever, | 
is not intended to | 


for elevating or depressing the | 


the travelling part. | 


foundation on slips, similar to launching vessels, | 
except that the tube will have to slide up an incline of about | 


10th Be 
Backward. 
Notch 


the various machines; for all these 


throw of eccentric, 64 in.; lap of valve, 1 in. 


Distance from Commence-| Distance from Commence- 
ment of Stroke at which 


towards 


each engine. In 

Stich wo ano apie, thm 
the maximum opening of 
that of the back port decreased by that amoun 
of Tables A and B will show that the points of cut-off in the 
two strokes, shown in the latter, are very irregular as com- 

with those shown in the former; but they are never- 
theless found to give the best results in practice. 





Outside Cylinder Engines. 
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Lin 


ment of Stroke at which 
Steam is Cut Off. the Exhaust Opens. 
| Stroke Stroke 
| from 

. Crank. 


Stroke 


Maximum §&li 
Block in 


in. 

13.87 
15.50 
17.0 
18.12 
19.12 
20,0 
5.37 | 21.25 20.62 
75 j | 75 21.12 
AT 7.12 y 21.50 
18.87 y 22.0 


13.75 
15.60 
17.12 
18.37 
19.37 
20.37 
21.0 
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3.75 
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7.50 

9.50 
11.62 
13.62 
15.37 
16.76 
18.0 
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TABLE B. 


Nortu Loyp 


Di 

Maximum 
Lead. 

Ope ning 

Travel 
of | 
Valve. Back | 
Port. 


Back 
Port. 


Front 
Port. 


Front 
Port. 


| 
| 
| 
| 
| 


x6 

1.03 

1.19 

tube, it will be surrounded with concrete and masonry, em- 
bedding the first 100 yards of its length mto its foundation. 

The bell will now be unbolted from its own foundation, the 

evel of which will be about 4 ft. below the surrounding 
ground, but above high-water line. A trench will now be 
made on the proposed line of the tube in front of the bell— 
gradually reaching to low-water line—the trench being about 
5 ft. deep and S0ft. wide. On the bottom of this trench a 
timber slip will be laid, upon which the bell will slide in its 
| progression to the sea. 

Having by degrees reached low-water line, the trench and 
slip will be discontinued, and the bell will now cut its own 
trench, and will bed itself in the ground by its progression, 
which will now be limited to high water, until it had reached 
such a distance into the sea that it will be covered also at 
low-water line. The operations of constructing the tube 
| under water will then fairly begin, and from that time they 
may be continued without intermission. 


A Froattrye Brrver.—The Compagnie des Chantiers de 
la Seyne havo received an order from the Ottoman Govern- 
| ment for an iron girder bridge of boats, 6000 ft. in length by 
| 100 ft. in width, which is intended to unite Stamboul to | 


| Galata. 


ment of Stroke at which 


on Rattway. 


Valve Gear for Standard Outside Cylinder Engines. 
Stroke of piston 24 in.; throw of eccentric 64 in.; lap of valve 1 in. 
more opening in front port than back. 


Set with all the rods 4, in. short—,;, in. 
(As adopted). 


Distance from Commence. ! 
ment of Stroke at which | 
the Exhaust Opens. 


stance from Commence- 


Pp of 


Steam is Cut Off. 


Stroke 
from 
Crank. 


Stroke 
towards 
Crank. 


Stroke 
from 
Crank. 


Stroke 
towards 
Crank. 


Maximum §&li 
Block in Link. 


in. in. in. 
1.62 2.87 14.75 
6.25 4.62 16.5 
8.37 } 18.0 
10.50 19.25 
12.5 20.12 
14.37 21.0 
16.0 21.5 
17.37 22.0 
18.37 22.37 


19.25 22.76 


as.40 

4.5 3. 14.62 

6.26 16.37 

8.12 17.87 
10.37 19,12 
12.37 20.12 
14.12 20.87 
15.87 21.50 
17.12 22.00 
18.25 22.37 


19.25 22.75 


20.62 
21.25 
21.75 
22.25 50 


Rattway Compensations.—The chairman of the London 
and North-Western Railway Company in speaking at the 
half-yearly meeting of that company, held a few days ago, 
alluded to the excessive damages frequently awarded to per- 
sons who sued railway companies for compensation. He 
said: “They had plenty of cases to prove the unfairness of 
the existing law as it affected railway companies. A blind 
man who came into the station hurt his hand by a nail and 
brought an action; a boy climbed upon one of the company’s 
mantelpieces and pulled it down with his weight, and they 
had to pay 1507. damages.” 


Tue Frencu Atiantic Castr.—It is stated that the ar- 
rangement between the French Cable Company and the 
Telegraph Construction Company in relation to the fault 
which is supposed to exist in the line, but which is not detri- 
mental to its working, is that the Construction Com y, 
who were entitled to receive 90,0001. in fully paid « 
thirty days after the landing at St. Pierre, a further 
20,0001. six months after the landing at Duxbury, shall leave 
20,0007. in the hands of the French company for two years, 
faeaageee up and repair the fault, if necessary, 
during that > 
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A CHANGE OF GAUGE, 


Ws extract from the Times the following interesting ac- 
count of the operations in ing the broad to the narrow 
gauge between Gloucester and Hereford. It will be seen to 
contain several inaccuracies, and contrasts strongly with the 
par ph on the present page referring to a similar opera- 

merica 


tion In - 

“The Great Western Railway ¥, ing deter. 
mined several months singe to Be may» « Drips Basoe 5 
cation between Bristol and the north, vid H eom- 
menced at once the works necessary to that end. These 
works were :—1. The mixing of the gauges in the extensive 
Gloucester station yard, a work of peculiar difficulty, in eon- 
sequence of that station being a single-platform one ; 2, the 
mixing of the gauges from Gloucester to Grange-court, where 
the Gloucester and Hereford Railway branches off—the 
Gloucester and Hereford branch being a single line on the 
broad gauge. These two preliminary portions of the work 
having been com leted early in the month, it became neces- 
sary to close the Gloucester and Hereford in order to narrow 
its gauge. Accordingly, it was announced that the traffic 
would be entirely sus ed for a fortnight by rail between 
Grange-court and Hereford, and sengers would be con- 
veyed by coach. Ten first-class coaches were put on 
the road by Mr. J. J. Hughes, owner of the well-known 
Bayswater line of omnibuses, and on Monday, the 16th inst., 
they commenced running between Hereford and Ross, t 
being the section of the line first taken in hand, the passen- 
gers being still conveyed by broad gauge rail from is to 
Grange-court. It had been determined that the work of 
narrowing should be done by the men in the regular employ 
of the company on the pefmanent way ; accordingly, a force 
of 450 men was sel from the gangs regularly at work 
on the Hereford division of the Great estern Tailwey, a 
section nearly 700 miles long. These arrived by three —— 
trains at the Barrs-court station on, Saturday night, being 
so timed that the one from the north came in first, 
that from the Aberdare district second, and the broad- 
gauge train from Milford Haven, which had picked up men 
the whole way to Grange-court, last. It was arranged that 
the whole of these men should lodge during the execution 
of the work in a broad gauge train of covered wagons, care- 
fully whitewashed and supplied with an abundance of clean 
straw and new sacks. The train that arrived from Milford 
was a part of this sleeping train, the other part having 
arrived early in the day at Hereford; the sleeping train, 
with wagons for water casks, lorries, &c., consisted of 
forty broad gauge vehicles. The men, with all the neces- 
sary tools and appliances, having been unloaded, were 
quickly transferred to the sleeping train, the staff 
occupying a first-class carriage for the might. At 
foar o'clock on Sunday morning, the 15th inst., the 
sleeping train was in motion, pas an engineer had gone 
ahead setting up a flag-pole at the end of each gang’s length 
of work for the fhe train stop at each flag-pole, 
and a gauger gang of 22 men, furnished with a Late 
provisions, jumped out with all the necessary tools. also a 
eask of water, “devil,” iron crock, and fuel. This process 
was continued throughout the whole length of line 450 men 
could be spread over. Soon a line of smoke was to be seen 
ascending, and the work of getting breakfast was actively 
going on, The men brought their own food—a week's 
pees, ae it was arranged that should the work extend be- 
yond that time through bad weather or any unforeseen cir- 
eumstance, they were to be allowed to stop fora day to get 
fresh supplies. Fry’s cocoa seemed the fayourite beverage, 
the food various—cold bacon, meat, or bread and cheese. 
The conditions of payment, as well as the general arrange- 
ments, had been conveyed to the men in print. As to pay- 
ment—each man was to have the rate of pay he got on his 
regular part of the line and overtime. A day to be 9} hours, 
and two hours @ quarter. Also 15d, each man per for 
ration mon¢y. ‘The men were not long over breakfast, and 
soon the work of narrowing was going on. It took several 
hours to lay out.the whole fence, so that the lengths first 
taken in hand were much more forward than the others. 
Advantage was taken of this to keep up the commanication 
with Hereford by means_of the narrow-gauge train that was 
to pick up the. men and bring them as near as possible to 
thesleeping train at night. By 6 p.m. on Sunday this narrow- 
gauge train was able to come close to the sleeping train 
at Holm Lacey, and the men havifig got into it with 
their tools, ‘the train was set in motion and the tools only 
put out at the flag-poles for the Monday's work. The 
first night’s halt was called at Fawley. At 4. a.m. on Mon- 
day the ‘men were on their way back to Holm Lacey, 
and by the close of Monday évening the narrowing had 
reachéd Fawley. It now became evident that Ross would 
be reached on Tuesday, and bills were issued ae the 
commencement of traffic by rail between Hereford and 
on Wednesday. Ross was actually reached on Tuesday night, 
and the sleeping train put into a Joop line at that station for 
the night. A consultation having been held, it was decided 
to make an effort to accomplish the narrowing the whole way 
from Ross to Grangé-court next day, and on Wednesday it 
was announced that traffic by rail from Hereford to Glouces- 
ter, by narrow gauge, would be opened on Friday. Proceed- 
ing as before, the men were laid out to Grange-court on 
Wednesday morning, and ‘by 7 p.m. the narrow-gauge train 
had gone one mile beyond Mitcheldeah-road station. As 
this train had to return for a force of 200 men still working 
behind and could not be put in forward motion for Grange- 
court, where the sleeping train nodW was, until late, it was 
decided to pick up thie men behind, and return with them to 
Ross, which was accomplished at half-past 10 on Wednesday 
A few of the men out of provisions were provided 
for, and the wholé ‘force dispersed through the town to look 
for lodgings. "It indy be here stated to the crodit of these 
men that ‘a “who afrived at the Roya) Hotel, 
Ross, at 19'o'¢ 2 pats the streets were as silent 





x 


and, at 
jmercery J pace, while the 
0am, In its course work- 


employed in permanent way, but the iron and timber 
are bolted together with the three-quarter inch bolts, one: 
ing into large nuts below the timbers, while other railways 
have the iron parts only spiked down to the timbers, a in 
of construction attended with danger when the timber 
begins to decay. It will be seen at once how much this 
practice of bolting added to the labour on the narrowing of 
the Gloucester and Hereford. On each mile, 3800 bolts had 
to be withdrawn, or 83,600 in 22 miles, and the same number 
of auger-holes bored through the sleepers, and the bolts put 
through and the nuts drawn up by turning the bolt round 
My its head with a hand spanner. ere was the labour, too, 
moving 22 miles of rail a distance of 28 in. sideways, of 
changing sides three times with the narrowing, in consequence 
of the stations not being all on the same side. The . 
manent way, too, is com of no less than four distinct 
kinds, requiring different sorts of tools, which had to be so 
looked after as to insure their always being in the right 
place—no easy matter, where they were handled by 
450 men, Three tunnels, of an aggregate length of a 
mile and a half, added to the difficulty of the work. Re- 
cently much sensation was ioned by an emaent 
that American engineers had changed the gauge of 200 miles 
of American railway in twelve hours. Bearing in mind that 
this involved only moving a nailed-down rail two or three 
inches, it will be seen that the narrowing of the Gloucester 
and Hereford Railway, as above described, in five days isa 
much more surprising engineering feat. Of the 460 men 
employed it is impossible to s too highly, during five 
days of incessant toil, during which time they had never had 
their clothes off, and had only three-and-a-half hours’ rest 
each night, not a single instance of disobedience, intoxication, 
or display of bad temper occurred ; but on every sidé the én- 
gineers directing the work met with the most ‘cheerfal obe- 
dienee, Of the efforts the men made the result is the best 
proof. Such men are the right arm of the engineer's skill, 
seconding his efforts, and keeping abreast with him in the 
many practical expedients that it e necessary to impro- 
vise in the execution of every great engineering work. On 
the Wednesday night some of the working parties between 
Miteheldean and Grange-court camped out in preference 
to walking down to Grange-court. Gathered round their 
camp fires they whiled away the night with such amuse- 
ments as singing or ‘nigger’ ormances and promi- 
nent among these was a gang in charge of a noted rail- 
way foreman on the Great Western, called Tom. Green. 
It was not hard to tell when you were near an encem t 
of Welshmen, for the Pealm tunes they are so fond of were 
to be heard far away in the stillness of the night. The 
organisation of the system for carrying out this exceptional 
description of work, and the personal charge of it during its 
execution, were in the hands of Mr. J. Ward A ¥ 
divisional engineer, Hereford division, Great .Western Rad. 
way; the whole having been previously reyised by Mr. 
William George Owen, of Paddington, the engineer-in-chief 
to the Great Western Railway Company, r. Armstron 
was most ably assisted, both im the organisation id 
execution of this work, by Mr. W. Lancaster Owen, district 
engineer, Gloucester district, who also carried out the pre- 
liminary mixing of the gauges in Gloucester-yard, and the 
main line from Gloucester to Grange-court. Mr. J. Leon, 
district engineer, Neath, also rendered able assistance, and 
came to the ground with 150 men. Mr. Brokenbrow, Great 
Western Railway, Worcester district, contributed valuable 
aid in men and materials; as did also Mr. R. Chapman, of 
the Salop District. Mr. G. Wells Owen, of 7, Westminster 
Chambers, London, and Mr. Reichenbach, C.E., assistant 
district ineer, likewise rendered valuable assistance. The 
energy, of the permanent way ins rs, Messrs. Joseph 
Folly, John Morgan, James Scutchley, John Hart, John 
i , and George Holker, deserve especial notice.” 





RATLWAY PASSENGER AND GUARDS’ 
COMMUNICATION.* 


By Ma. 8. A. Variry. 

Mn. 8. A. Variry remarked that the subject was one 
which had occupied considerable attention, and he thought 
the points he would now lay before them would be of some 
imtereet: He proceeded to describe his system of com- 
munication which was applied in 1466, and is at the 

t time in use on the Royal train in which Her 

Maje y travels to and from the north. There appeared 
te a belief on the part of some (but by no means all) 
of the railway anthorities, that owing to the subtle 
nature of electricity it would not answer the ang eee of 
train intercommunication. But this opinion pe thought 
was only entertained by those who didn’t know the 
“that had been made of late years in electricity. 

he onty difficulty in the matter was the mechanical 
ti of an apparatus to answer the ere 

Tt was suggested by the railway authorities that it should be 


> Abstract of paper read before the British Association at 
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striking a bell in guard’s van and on the engine, which 
would not stop ringing until the handle pul 
passenger raising the alarm was put back in ite placo 
the guard in ion of the for that purpose. 
The insulated wire running under carriages was in 
reality seven wires in one coil, which were covered 
with a flexible material and found to be very durable, 
and not likely to break on i round curves, which 
was one great objection to the y “rope system.” 
The maintenance of his system was very simple and the cost 
nominal. No electric knowledge was necessary in testing 
the different portions of the system as all the operations are 
purely mechanical. The batteries continue to work two or 
three months without attention, and warning of any failing 
is given by the fainter working of the bell. This system, at 
the request of the Board of Trade, was fitted up in a train 
running daily from London to Wolverhampton—250 miles. 
The train was started from all stations at which it stopped 
by means of the apparatus, and its working reported by the 
uards in their daily reports. The apparatus was tested 
ily twenty-two times, and its performance, as shown by 
those reports, has been marked by the most unvarying 
regularity 

in the course of the discussion, Mr. Hinde Palmer, M.P. 
for Lincoln, spoke of the rope connexion which had been re- 
commended in the House of Commons. It ran above or 
below the door of the carriages, and had been adopted by the 
North-Eastern Railway Company, who had found it very 
inefficient. He would ask what tests had been made of 
the various systems by the Board of Trade, and whether 
Mr. Varley’s system was really in use on any railways. 
—Mr. Parkes agreed that the rope system was not near 
all that could be desired—Mr. Varley, in answer to Mr. 
Palmer, said the different systems were tested at York 
when the code system failed, as it was not detective of 
the m giving the alarm. His own plan had been 
tested for two years in connexion with a train running from 
London to Wolverhampton, when it had worked regularly, 
except on occasions when it had been tampered with—the 
bell stuffed up, for instance. As a proof of the failure of the 
rope system, fe would inform them that only on Saturday 
last several gentlemen pulled the rope when they were re- 
turning by the South Devon line from Plymouth, and not 
the least notice was taken of it. He thought it was only 
adopted to satisfy public opinion. In proposing a vote of 
thanks, the President remarked that his own idea was that 
the electric system would be found the one to answer most 
satisfactorily. : 





A Cuanoz or Gavor 1s Amprica.—The entire line of 
the Missouri Pacific Railway, extending from St. Louis, Mo., 
to Leavenworth, Kansas, a distance of 318 miles, was changed 
from the broad to the narrow gauge, on the 14th instant, in 
the brief space of twelve hours. The track was 5 ft. 6 in. in 
width, and it beeame desirable to alter it to 4 ft. 8) in., so 
that it would conform with the tracks of other railways, a 
number of which connect at Kansas city. Extensive pre- 
parations were made for the change; new engines and cars 
were purchased, and many cars altered. Thirteen hundred 
and fifty men were employed in the work, the road divided 
into short sections, so that the progress was identical on 
each. Uniformity of gauge is very desirable to the public 
and to the railway companies as well. Since the change of 

auge on the Great Western line in England, the o—— 
Coes largely increased, and the result on the Missouri Paci 
will be the same. We hope that the effort to secure uni- 
formity of gauge throughout the country will in time be 
succesaful.— American Railway Times. 





Harvest Cartixe py Srram.—During the past week 
a novel use has been made of steam power on the farms of 
Messrs. Howard, at Bedford. A steam ploughing engine, 
which is also used for traction purposes, is now employed 
in drawing wagon trains of corn. Many farmers who use 
steam power for cultivating the land, have thought that if 
the dormant power in the engine could be used during har- 
vest to facilitate operations in fine weather, they would be 
able to reduce their stud of horses all the year round, and 
thus save their keep, amounting from 20/. to 251. a horse 
per annum, besides their first cost. It has now been proved 
satisfactorily that not only the breaking up of the land, but 
the seeding or drilling can be done most expeditiously and 
economically by steam. In utilising its power at harvest 
the missing link has, so to k, been found, so that on a 
large farm the few horses are used as an auxiliary to 
steam, instead of employing a greater number with steam 
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as an auxiliary, as is now the practice, 
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THE BRITISH ASSOCIATION. 
So far as the Mechanical Science Section of the 
British Association, just concluded, is concerned, 
the session at Exeter cannot be regarded as a bril- 
liant success. The papers read did not arrive at 
the average degree of excellence, and the discussions, 
which scarcely rose above the level of fleeting argu- 
ment, excited comparatively small interest. But, in- 
deed, little can be ever hoped for from the discussions, 
until it is made a part of the business of the Associa- 
tion to report verbatim all that arises from the papers, 
and to incorporate it in the published transactions. 
Under existing circumstances, there is little induce- 
ment on the part of those who take a part in the sub- 
sequent consideration of a paper, to study what they 
have to say ; hence many talk who are scarcely worth 
hearing, and many are silent because they are aware 
that what they may say will likely enough be forgotten 
at the end of the meeting, or appropriated afterwards 
by listeners as their own. When discussions are re- 
ported and printed in the proceedings, w hen papers are 
submitted to the committee in time for selection and 
rejection to be made, and when Section G ceases to be 
made use of as a mediam for pushing business, the 
Association will gain dignity, and its members many 
obvious advantages. ‘This section stands almost alone 
in the combination of professional interest with scientific 
advancement, and would doubtless be widely open to 
abuse were it not for the vigilance of the committee. 
Individuals having purely personal motives to serve, 
and knowing the press of Wasinags thrown during the 
time of meeting upon the secretaries, not unfrequently 
submit absolute trade advertisements for approval, in 
the hope of getting them passed through unexamined. 
The attempt to use St. Jobn’s Hospital as an arena 
for a free fight on the air engine squabble was scarcely 
compatible with the objects of the Association, nor 
was it directly in the interests of seience to submit a 
superficial paper for approval, based upon, yet de- 
tracting from, a lengthened series of experiments, the 
results of which were embodied in another paper, 
that was received with much well merited attention. 
For ail these dodges and devices the secretaries and 
committee have to be prepared, and as we say, they 
would be much better prepared if longer time was 
allotted them. Lo 
_ Far beyond all the other papers, in interest and 
importance, read in Section G, were the report of the 
committee appointed to inquire into the resistance and 
stability of vessels, and the report of the boiler ex- 
losion committee. After these may be ranked Mr. 
Vhitworth’s paper on the penetration of armour plates, 
Mr. Latimer Clark’s contribution upon the Birming- 
lam wire gauge, Mr. R. Eaton’s on the aéro-steam 








L a discussio: 
C eulasted thon wsanl, fa tho crane of which 
a difference of opinion occurred between the Bidders, 

and , terminating in the triumph of the 
latter, and a graceful retractation on the part of Bidder 
pere. Mr. Vignoles was a little jocular at the expense 
of Mr. Bateman, and whilst fe acknowledged hi 
liability to a personal attack of the Channel tunnel 
epidemic leaned towards Mr. Fowler’s scheme, in 
which direction Mr. Bidder also inclined. 

Mr. Eaton’s paper, partly from its attractive title, 
and partly from its being 
brought forward during the session, had a large share 
of attention, and earned a qualified approbation during 
the discussion, and a more liberal expression of opinion 
in the reception room. 

A lengthy sewage report read by Mr. R. Grantham, 
and which had been previously given by Dr. Paul in 
another section, contained much interesting and useful 
information ; the object of the committee had been to 
obtain exhaustive information as to the means em- 
ployed in the disposal of sewage in all the large conti- 
nental towns. To gain this information the committee 
had placed themselves in communication with the 
various authorities in Europe and America, and had 
obtained a vast mass of particulars, which, though 
not yet complete, go to prove that the sanitary ar- 
rangements of this country are better systematised 
and carried out than those of the various localities 
concerning which they had obtained data. 

We are glad to reprint Mr. Henry Dircks’ paper, 
read in Section F, on the statistics of invention, 
aang the policy of a patent law. It is an able 
paper, and one in which the energy of the writer 
manifests itself in arguments which are ignored or but 
feebly met by the advocates of patent abolition. 
The discussion which followed this paper was the 
most important of the session, and we shall refer to 
it next week. 

Mr. W. Fairbairn’s paper on experimental re- 
searches into the mechanical properties of steel, 
which, read by deputy, elicited more yawning than 
discussion. Mr. Latimer Clark’s further contribetion 
on the Birmingham Wire Gauge, which we republish 
elsewhere, formed a valuable supplement to his former 
researches, and commends itself for the method in 
which he has made use of the investigations of German 
engineers in poiating out the means for reducing the 
wire gauge to a common standard for all metals. 

Sir Edward Belcher contributed a paper which we 
shall publish next week, on a Navigable Dock, to be 
used when not required for such a purpose, as a coal 
depét, &c. The author phones ted the question at 
some length, and his paper called forth a short dis- 
cussion, in the course of which remarks of levity 
were to be heard. 

The time allotted to the business of the Mechanical 
Section drew to a close, leaving some of the papers 
still unread, and, as upon the last day Mr. Siemens 
had resigned the chair to Sir Edward Beleher, who 
performed his duties of president at some length, 
several contributions were necessarily laid upon the 
table and taken as read. 

In looking back upon the session just ended, the 
Exeter local secretaries have reason to congratulate 
themselves upon the success which has attended the 
meeting. They were enabled to allot ample space to 
the different sections, and so systematised the general 
business, excursions, soireés, and evening lectures that 
no difficulty or dissatisfaction was made manifest. The 
Victoria Hall, a fine structure of its kind, was com- 
pleted under great pressure, for the reception of the 
members of the Association, completed indeed too 
hurriedly, the walls having spread under the weight 
of the roof. It was in this hall that Professor Miller 
delivered his admirable lecture on Saturday evening 
last, to upwards of 1700 working men, in terms so 
simple but so direct that none could miss his meaning. 

By a very small majority the site of the next meet- 
ing has been cast in a despite the poy 
expressed preference for Edinburgh, which been 
for some time earnestly courting the honours of a visit. 








ANOTHER CHANNEL TUNNEL. 


In 1858 an anonymous pamphlet, attributed, we 
believe, to Mr. Robert et, was printed by the 





most the only new subject | 3 


force the great “ bell” forward, ; 
tide) of water, would require a hydraalic pressure of 
as 1500 tons 
an 





thick, was to contain two 7 ft. tubes, two of 4 ft. 


8 in., and four of 2ft. din. in diameter, the intervening 
spaces to be filled up solid. The 7 ft. tubes, for pas- 
senger traffic, were to be worked the atmospheric 
system. The main conditions construction and 
working were ably examined, and the whole scheme, 
although anonymous, bore the impress of careful en- 
gineering thought. 

Mr. Bateman and M. Révy (the latter of Vienna) 
have just revived the anonymous scheme of 1858 in a 
somewhat modified form. They propose a cast-iron 
— oat ft. in — wed and 4 ye thick, with 

itional stre: ening in the way of ribs, flanges, 
and annular oe or diaphragms. Through this tube 
ordinary railway carriages are to be worked by pneu- 
matic pressure. Their plan of a head, within which to 
build out the tube in 10 ft. lengths, is virtually the 
same as that of the scheme of 1858. This isa 
terrific affair, some 80 ft. in length, 18 ft. in diameter 
inside, and 8in. thick. With the hydraulic presses 
for forcing it forward, in one part of the Channel, a 
force of 1500 tons would be requisite, — from 
friction. ‘The total weight, in air, could ly be 
less than 750 tons, although in water the weight would 
not exceed 100 tons, its inner capacity being shut out 
from the sea. Messrs. Bateman and Révy have worked 
out the details of the scheme of 1858 in an ingenious 
manner, as will be seen from the notice and illustration 
we give elsewhere. But there is no reason for sup- 
posing that their scheme will ever be carried out, nor 
that any serious attempt will be made to obtain capital 
for carrying it out. If a tube is ever to be laid across 
the bed of the Channel, it will be laid by far different, 
and far simpler, and far more certain means than those 
penues either by the pow) on engineer of 1858, 
or by Messrs. Bateman and Révy, or by the late Mr. 
Chalmers. Of the latter scheme we long ago gave 
our reasons for believing it to be wholly impracticable, 
while of the two former we believe them to be barely 
possible of execution, but with attendant per- 
sonal risk to the workmen, and with the certainty of a 
very long period of progress. There are good reasons 
why, just now, we must not describe the alternative 
scheme, but our readers may be assured that they shall 
know everything respecting it within a very few weeks, 
and they will then judge for themselves whether that 
already noticed has the faintest ¢hance of success, 

In any case there are objections of weight against 
any tube laid across the bed of the Channel, It would 
not only form ugly groynes adjoining the shores thus 
connected, but it would be exposed to dragging 
anchors, and to the risk of iron vessels fou i 
right across it. Besides it could always be destroyed 
either in warfare, or by an atrocious “lark” of any 
nautical boobies who might choose to place —_ 
charge of powder or nitro-glycerine atop of it fire 
the charge by an electric wire—a very simple matter 
indeed. A hole once blown through the crown of the 
tube, it would fill and remain for ever filled with 
water, drowning, perchance, an imperial train on its 
passage through. The whereabouts of the rent could 
not be ascertained, and even if it were as ascertainable 
a8 a “ fault” in . — — . could wn re- 
paired in thirty fathoms of water and in a s' sea 
way. Indeed. it is uncertain whether with the action 
of the tide and the waves, a tube could be permanently 
laid at all; that is, so laid as to afford any assurance 
of its permanence. 

It may be noted that Messrs. Bateman and Révy’s 
project is bat for a single line railway, that it would 
require vast engine stations at both ends, and that it 


would involve immense risks in eT lca (ot high 


the immense ground friction 
ible resistance from rocks, and the 





well-known Dublin publisher, Mr. Falconer, wit the 
title Plans for a Submarine Communication between 


friction of four or five hastily packed pistons, 18 ft. in 
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diameter, and under a pressure of nearly 90 lb. per 
square inch. The total advancing force of 2000 tons 
or more is to be exerted by hydraulic pressure against 
the ends of two out of six segments of an incomplete 
ring of the tabe, the segments being 10 ft. long, and 
wholly unsupported except at one end, where they are 
bolted to the finished portion of the tube. That either 
of these segments, not designed as a column or a strut, 
would bear a pressure of 1000 tons, is simply out of 
the question. As the pressure went on they would 
snap, and the huge “ bell,” with a pressure of 1500 
tons from the sea upon its face, nearly 20 ft. in 
diameter, would shoot back as fast as the enormous 
friction attending its movements would permit, 
breaking everything in its way, and, with the aid of a 
stray ald chisel or so wedging between the “ bell” 
and one of the great annular discs, very likely splitting 
the bell itself, even if the concussion in “ coming 
home” did not knock out the same “bell’s” head. In 
either case it would be the end of the tube and of all 
those within it. We have seen but few schemes in 
which so much ingenuity has been run to waste, 
although, in point of plausibility, it is of course far 
abead of Boutet’s ridiculous proposal of a bridge, in 
neat little spans of two miles each. After Messrs. 
Bateman te Revy have reflected over their scheme 
for a few weeks, we will explain to them how a tube 
may be easily and safely laid upon a very different 
plan. 


AERO-STEAM ENGINES. 

A sort time ago we mentioned in this journal that 
a series of experiments was being made at Notting 
ham, upon a combined steam and air engine, con- 
structed on the plans of Mr. George Warsop, of that 
town; and last week an account of this engine and the 
results obtained with it was given in a paper read by 
Mr. Richard Eaton, before the British Association at 
Exeter, and reprinted by us in our last number. Since 
the publication of our former notice, also, we have 
ourselves witnessed some trials of Mr. Warsop’s engine, 
and it is concerning the results of these trials, as well 
as of those recorded by Mr. Eaton in his paper, that 
we intend to speak here. Briefly stated, Mr. Warsop’s 
plan consists in fitting an engine with an air-compressing 
pump, this pump forcing ordinary atmospheric air 
through a coiled pipe, which is exposed to the action 
of the exhaust steam and to the hot gases in the 





the carefal consideration of engineers, the experiments 
already made clearly show. The broad reasons why 
air is a more economical motive fluid than steam, are 
very clearly stated in Mr. Eaton’s paper already re- 
ferred to, and we shall not therefore say more shout 
them here; but there are, nevertheless, many points 
connected with Mr. Warsop’s engine which may 
investigated with interest. Let us, for instance, 
analyse the trial made on the plan adopted by the 
Royal Agricultural Society for testing engines, the 
results of which are partly given in Table No. III. 
of Mr. Eaton’s paper (vide page 122 of our last 
number). In each of the trials of the engine on 
this plan steam was got up in the boiler to a pressure 
of 50\b., and the fire was then completely drawn. 
Next the fire was again made up from 112 ib. of coal 
previously weighed out, and the engine was run as 
long as this quantity of fuel would maintain the supply 
of steam, the trial being considered to be concluded as 
soon as the revolutions of the engine fell below 90 per 
minute, at which speed the engine would, with the 
brake employed, be exerting 4.91 dynametrical horse 
power. The results obtained were as follows : 


s Combined 
Steam St 
} Steam 
on'y and Air. 
Quantity of coals weighed out 112 Ib. 112 Ib. 
- fuel weighed off grate 
at end of the experiment... ove 34 Ib. 534 Ib. 
Duration of experiment... eee 112 min. 153 min. 
Total quantity of water evaporated 689 gals. 93 gals. 
Quantity of water evaporated per 
pound of coal* ... ow on 6.13 Ib. 8.37 Ib. 
Mean temperature of feed water ... 199” 197° 
” in smokebox ... oes 516° 
flue leading to 
chimney ... aes ove ove eee 820° 
Mean speed of engine, in revolutions, 
os 114.4 117.43 


per minute... eee eee . 
Total number of dynametrical horse 
power developed by engine during 
trial... oe oe oes ; 
Mean dynametrical power exerted 
during trial 


661.69 HP. 972.65 HP. 


591 HP. 6.35 HP. 


Mean indicated power exerted 
daring trial o ene én 7.893 HP. 10.928 HP. 
Mean pressure of steam in boiler ... 39.3 1b. 50.67 Ib. 

Quantity of water used per indi- 
cated horse power, per hour 44.661lb. 33.64 1b. 

Quantity of water used per dyna- 
62.341b. 57.84 Ib. 


metrical horse power, per hour... : 
Now the results above’recorded include three points, 
each worthy of independent consideration. First of 


boiler flues, and from which it is finally delivered into | all there is the important fact that when worked 
the lower part of the boiler, and allowed to pass up|on the combined steam and air system the engine 
through the water and mix with the steam in the | developed some 47 percent. more work with a certain 
steam space. The engine at Nottingham on which | expenditure of fuel than it did when run with steam 
the experiments have been made is an ordinary con-| alone. Secondly, the quantity of water evaporated 
densing vertical with an overhead crank shaft, and a | per pound of coal burnt was greater when air was 
single cylinder 7 in. in diameter with 14in. stroke. | introduced into the boiler than when the latter was 
The distribution of the steam is effected by an ordinary | Worked in the ordinary way; and thirdly, the em- 
slide valve cutting off at about half stroke, and the | ployment of the air effected a materal reduction in 
cylinder is not steam jacketted; in fact the engine is | the quantity of water used per horse power developed. 
altogether a plain ordinary engine, good enotgh in its | Naturally, the first of these facts is a result of the 
way, albeit rather weak in the bedplate and framing; | Other two, and it will be found that if the numbers 
but decidedly not one from which any very economical | Of pounds of water used per dynametrical horse 
working could be expected. To this engine Mr, | power per hour in the two cases are respectively 
Warsop has fitted a single-acting air pump 7 in. in| divided by the corresponding numbers of pounds 
diameter, the piston of the pump, which is worked| of water evaporated per pound of coal burnt, the 
direct from a crank on the crank shaft, having a total | Tesulting quotients are almost exactly in the inverse 
stroke of 8} in., but an effective compressing stroke | Tatio of the total amounts of work done during the 
of 7} in. only, the reduction of the stroke being caused | two experiments. 

by a hole bored in the air-pump cylinder. The air is| The second fact, namely, that the employment of the 
admitted to the pump through a valve fitted to the | combined system effected a reduction in the quantity 
underside of the piston, this valve being pressed on | Of water used per horse power developed, is no doubt 
its seat by a slight spring, while the delivery valve is | due to two causes, these being, first, that a certain 
arranged close to the pump cylinder, and but very | proportion of the weight of the steam was replaced by 
little clearance is allowed beneath the piston, so that | an equivalent weight of air; and second, that during 
the contents of the pump are as nearly as possible | the trial on the combined system it was found pos- 
completely discharged at each stroke. Of the arrange- | sible to maintain a higher boiler pressure than when 
ment of the heating pipe, through which the air is | Steamalone was used. On referring to the results, above 
led from this pump into the boiler, we have given an | given, it will be seen that the consumption of water per 
engraving andl deosstation on page 150 of the present | indicated horse power per hour was 33.64 lb. with the 
number, and we need not, therefore, say more com | Steam and air against 44.66 lb. with steam alone, the dif- 
cerning it here than that it exposes altogether about | ference being 11.02 or, say, 11 Jb. per indicated horse 
363 square feet of heating surface, while the effective | are per hour. Now the total volume swept through 
heating surface of the boiler amounts to about 130 | by the air pump piston at each stroke is, in the engine 
square feet. | of which we are speaking, 303.43 eubic inches, and 





Having given the above general particulars of Mr. 
Warsop’s engine, we may now proceed to consider the 
results obtaimed, and here we may premise that, 
although these results show that a very decided 
economy has attended the application of the combined 
air and steam system to the engine on which the ex- 
periments have been made, yet we do not believe that 
an equal economy is likely to be obtained by the ap- 
— of the system to engines of better construc- 

i That the system, however, gives promise of 
& degree of economy quite sufficien 





allowing for the loss due to the very slight clearance, 
&c., we may consider that 300 cubic inches of air of 
atmospheric pressure, or say 0.013 lb., is forced into 
the boiler at each revolution of the engine. As the 
mean speed of the engine during the trial was 117.43 
revolutions per minute, we have thus 117.43 x 60x 
0.013 =91.5945, or say 91.6 lb., as the quantity of air 
forced into the boiler per hour. Ata pressure of 50 lb. 


* These quantities are calculated on the supposition that 
the whole 112 lb. of coal supplied for each triad were practi- 





t to entitle it to | cally 





per square inch above the atmosphere, and at a 
temperature equal to that of steam of that pres- 
sure, the weight of the air would be about 
0.229 lb. per cubic foot, whereas the weight of 
the steam with which it was mixed would be but 
0.1436 lb. per cubie foot, and the respective bulks of 


be | equal weights of air and steam would therefore, of 


course, be inversely as these numbers. Dividing 
91.6 by 10.928, the number of indicated horse 
power developed during the trial on the combined 
system, we get 8.38 as the number of pounds of air 
introduced per indicated horse power per hour, a 
quantity which, as far as bulk goes, would be equiva- 


lent to 8-38_= 0.1436 _ 5 955 Ib. of steam. Suppos- 


0.229 
ing that a cubic foot of air would do the same amount 
of work in the cylinder as a cubic foot of steam at a 
like pressure—an assumption which is probably 
practically correct in the case of an engine worked 
with such a small amount of expansion as that on 
which the experiments were made—we should thus 
have nearly one-half of the saving of water accounted 
for by the fact of a certain proportion of the steam 
being simply replaced by air. To account for the 
remaining balf of the saving satisfactorily is a more 
difficult task; but it appears to us likely that it 
is in a great measure due to the presence of 
the air checking the condensation of the steam 
in the cylinder, and steam passages, &c. All 
who have had to do with heating by steam pipes, or 
with boiling pans fitted with steam jackets, well know 
how the presence of air interferes with the effective 
action of such apparatus by diminishing the quantity 
of steam condensed per unit of surface; and there 
appears good reason for supposing that a somewhat 
similar effect is produced in Mr. Warsop’s engine. 
If this supposition is correct, it will follow that in 
engines having steam jacketted cylinders, and with 
the steam pipes, &c., more perfectly protected against 
losses of heat by radiation than is the case with the 
engine at Nottingham, the proportionate saving of 
water effected by the use of the combined system will 
be Jess than in the trials which we are now con- 
sidering. 

So far we have spoken only of the saving of water 
effected per hour per indicated horse power; but 
although this is the amount which it is necessary to 
take into account when considering the theoretical 
action of the engine, yet practically the saving effected 
per dynametrical horse-power per hour will be re- 
garded as of the greatest importance. In the trials 
under notice this amounted to 62.34—57.84=4.5 lb. 
per dynametrical horse power per hour, a saving equal 
to 7.2 per cent. on the quantity required when the 
engine was worked with steam alone. This, although 
not avery large per-centage, is yet one decidedly worth 
saving. 

We now come to the third point mentioned by us 
above, namely the increase in the evaporative efficiency 
of the boiler caused by the introduction of the air; and 
here we should draw attention to the fact that in our 
summary of the results obtained we have, in calculating 
the quantities of water,evaporated per pound of fuel, 
assumed that the whole of the fuel supplied for each 
trial, namely, 112 lb., was completely consumed. In 
reality this was not the case, as there was at the 
termination of each trial a considerable quantity of fuel 
left in the grate as stated in the summary ; but as it 
would be difficult to estimate the evaporate value of 
these residues, we have considered it better to ignore 
them altogether, believing as we do that even if taken 
into account they would not greatly affect the compara- 
tive results. The action of the air in affecting the 
evaporative efficiency of the boiler appears to us to 
be of two kinds. Thus, in the first place, it acts as a 
carrier of heat, absorbing beat from the exhaust steam 
and from the hot gases in the flues and carrying it into 
the boiler; and, secondly, it, by bubbling up through 
the water, appears to undoubtedly promote the circu- 
lation in the boiler and increase the efficiency of 
the heating surface. In the case of the boiler at Not- 
tingham, with which the experiments were made, it is 
the latter action of the air which appears to have pro- 
duced the most important results. 
shown that the quantity of air pumped into the boiler 
per hour was about 91.61b., and observations proved 
that the temperature of this air on entering the boiler 
averaged about 600°. In passing through the water, 
this temperature was reduced to that of the steam, or 
about 295°, and taking the reduction of temperature 
thus effected as 300°, and multiplying it by the specific 
heat of air and the weight of air forced in, we get 
300 x 0.238 x 91.6=6540.24 units or pound-degrees 

ied into the boiler per hour by the air. 


We have already 
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The temperature of the feed-water being 197°, this 
quantity of heat would be capable of producing about 
64 lb. of steam at 50 Ib. pressure ; or, in other words, 
the evaporative power of the entering air would be 
only about equal to that of a pound of coal consumed 

r hour. inasmuch as the total quantity of water 
evaporated per hour during the trial was about 366 lb., 
the evaporation due to the heat carried in by the air 
cannot be regarded as of any great practical — 
ance, as it amounts to less than 2 per cent. of the 
whole. We are therefore forced to the conclusion 
that in the case of the experiments at Nottingham the 
increased evaporative efficiency of the boiler observed 
when the latter was worked on the combined system, 
was almost entirely due to the improved circulation 
and disintegration—if we may use such a term under 
the circumstances—of the water caused by the intro- 
duction of the air. 

The next point to be taken into consideration is the 
power required to work the air pump. Referring to 
the summary of results already given, it will be seen 
that when the engine was worked with steam alone 
the difference between the dynametrical and indicated 
horse powers was 7.893—5.91=1.983 HP., whereas 
in the case of the steam and air trial it was 10.928— 
6.354.578 HP. The difference between these two 
amounts, namely, 4.578-1.983=2.595 HP., is the 
power absorbed in driving the air pump—an amount 
which is practically identical with that which we have 
ourselves deduced from experiments made by us 
during a recent visit to Nottingham. Now, if we 
take into consideration the heating of the air by com- 
pression, and make allowances for the loss of heat by 
conduction, &c., we shall find that the power actually 
absorbed in compressing and forcing in the quantity of 
air we have already mentioned amounts to nearly 2} 
horse power, and we thus see that the loss of power 
due to the friction of the air-pump piston, &c., can be 
but very small. Mr. Eaton has stated in his paper that, 
theoretically, the power absorbed in compressing any 
given quantity of air is recouped during its subsequent 
re-expansion; but this is only true when the amount 
of this subsequent re-expansion is equal to the amount 
of compression, and when none of the heat generated 
by that compression has been allowed to escape. In 
the case of Mr. Warsop’s engine at Nottingham, 
however, the steam was not cut off until about half- 
stroke, and thus, although the air was originally com- 
pressed to about 44 times atmospheric pressure, a 
twofold expansion only was allowed to take place in 
the cylinder. The quantity of work done by the air 
during its expansion was thus but about two-thirds of 
that required to compress it, and there was thus from 
this cause a loss of effect equal to about four-fifths of 
a horse-powe r. 

Before bringing this somewhat lengthy notice of 
Mr. Warsop’s system to a close, it appears to us de- 
sirable that we should say a few words respecting the 
results which may be expected to attend the applica- 
tion of that system to engines of a different and 
superior class to that on which it has been already 
tried. We have already stated, in the early part of 
this article, our conviction that in the case of such 
engines the economy gained by the use of Mr. War- 
sop’s system would be far less marked, and we will 
now endeavour to explain briefly our reasons for this. 
So far as the experiments yet made by Mr. Warsop 
enable us to judge, the beneficial results obtained under 
the combined system of working are due to four 
causes, namely; first, to the air acting as a heat- 
carrier from the exhaust steam and waste gases into 
the boiler ; secondly, to its promoting circulation in the 
boiler ; thirdly, to its, to some extent, checking con- 
densation in the cylinder and steam passages; and, 
fourthly, to the fact of air forming a more economical 
motive fluid than steam for the reasons explained by Mr. 
Eaton in his paper. Now in the case of engines sup- 
plied with steam at, say, 100 or 120 lb. per square 
inch, and fitted up on Mr. Warsop’s principle, the 
heat generated by the compression of the air would be 
80 great that the temperature of the Jatter would be 
raised not only above that of the exhaust steam, but 
also above that of the waste gases in the boiler flues ; 
and it would thus be rendered incapable of acting 
as a heat-carrier. Again, in proportion as the cylinder 
and passages are protected by steam-jacketting, careful 
cleading, &c., the value of the air as a preventative of 
condensation decreases, and in the same way its value 
as a promoterof circlulationin the boiler becomes of less 
value in proportion as the boiler is of good construc- 
tion. We now come to the fourth source of economy, 
namely, the efficiency of the air as a motive fluid, and 
here we again find that high pressures and high de- 

ees of expansion are inimical to the suecess of Mr. 
arsop’s plans. Let us suppose, for instance, the case 


| national importance. 








of two engines, one supplied with steam at a pressure 
of 100 Ih. per square inch, and the other with air at 
the same pressure and temperature as the steam, and 
let the point of cut-off be in each ease at one-sixth of 
the stroke. If, now, indicator diagrams were taken from 
these or, it would be found that the expansion 
curves would be far from similar, and the diagram from 
the air cylinder would show that during its expansion 
the temperature of the air fell far more rapidly than 
that of the steam in the other engine. We thus see 
that if the air and steam were expanded together, as 
they would be on Mr. Warsop’s system, the former 
would during its expansion absorb heat from the 
steam, thus causing a certain amount of condensation. 
Actual experiments only can show the exact points at 
which the detrimenta! action of theairduringexpansion 
counterbalances its beneficial action in other respects, 
but theory tends to show that this point is consider- 
ably within the limits of expansion at which really 
economical high class steam engines are now worked, 
_ These are, as we have said, our present convictions 
in the matter; but we are glad to hear that the 
matter is about to be put beyond all doubt by practical 
trial, Mr. Eaton having already ordered a first-class 
engine fitted with all modern refinements, on which it 
is intended to carry out a complete series of experi- 
ments, To the results of these trials we look forward 
with much interest, as the subject is really one of 
The application of the system to 
condensing engines is also to be tested shortly. 
Although, however, we do not anticipate that Mr. 
Warsop’s system will be found beneficially applicable 
to engines working with high-pressure steam and at 
high degrees of expansion, we believe that there is an 
ample field for its employment. There are at present 
at work in this country thousands of engines of a 
similar class to that on which the experiments have 
been tried at Nottingham, and there is no reason, so 
far as we can see, why the system should not be applied 
to them with as good results as those we have recorded. 


| In conclusion, we may remark that there is ample 


evidence that the experiments at Nottingham have 
been conducted with the greatest care and with the 
most praiseworthy endeavours on the part of all con- 
cerned to obtain accurate results. 


BOILER EXPLOSIONS. 

Tue report of the Committee appointed to consider 
how far Coroners’ Inquiries are satisfactory and 
efficient investigations as to the causes of boiler 
explosions, and how existing defects in the system 
may be improved, is scarcely more than a repitition of 
Mr. Lavington E. Fletcher’s recent memoranda, to 
which we have referred. This report is, however, 
strengthened by the influence of the members of the 
Committee, and once more brings prominently before 
public notice the existence of a grievous evil to be 
removed, and which until it is swept away must 
remain a disgrace for which there is no palliation. 
An average of about 80 persons are yearly sacrificed 
to carelessness, or cupidity, while nearly twice the 
number sustain injuries more or less severe, and all 
this havoc is followed by investigations which are 
entirely unworthy of the name, conducted to an un- 
satisfactory result by incompetent officers, who 
generally find refuge in a verdict of accidental death, 
or fix the responsibility upon a comparatively non- 
responsible person, in the absence of proper scien- 
tific evidence, or the incapacity to comprehend it. 
The successive boiler explosions which follow one so 
closely upon the other, each with its tale of death 
and suffering, all arise from a narrow range of pre- 
ventible causes. The construction of the boiler at 


Blakedown, which we illustrated last week, shows a | 


hideous conglomeration of rusted plates, and coarse, 
inefficient patching, made up with any odds and ends 
that came to hand, leaving the boiler so far from 
being a safe and useful steam generator, that it was 
searcely worth its standing room in a serap store. 
Yet we are assured that vessels such as these may be 
seen at work in numbers in the midiand counties. 

Or take the case of the steam boiler at Abcraman, 
which had been converted from an internal to an ex- 
ternal firing steam generator. The main stay, the large 
internal flue, had been removed and no adequate pro- 
vision was made to compensate for the weakness caused 
by its absence. As a natural consequence this boiler 
burst, to the destruction of all within its reach. 

On referring to the recent accident upon the 
Thames, in which the boiler of a steam tug exploded 
with such fatal consequences, we find, although the im- 
mediate causes of the accident are obscure, that it 
was worked to an excessive pressure, was insufficiently 
stayed, and that the test to which it had been sub- 
mitted to prove its efficiency prior to being put 


= 
under had encouraged the belief that a highe 
pressure be put upon it than the construction 
of the boiler warranted. 


And if, in like manner, we examined into the causes 
of all the boiler explosions which hare occurred during 
the last twenty-five years, we should find that in nearl 
every case the cause was so clearly indicated before 
that the accident might have been prevented if com- 
mon caution had been used. The responsibility of the 
user is thus very clearly marked. Whether he buy an 
inferior boiler in the market, saving money 
in the present, at the cost of life in the future, or 
whether he runs down his steam generators, till their 
sides are seamed and scored with farrows, or patched 
like the miserable contrivances at Blakedown and else- 
where, he is, when the certain end comes, responsible to 
the full for all the lives sacrificed by his own fault. In 
very many cases it is only the indifference, stupidity, 
lor reluctance of the jury that saves the users from 
being arraigned for manslaughter or wilful murder. 

How long will such a state of things continue to 
exist, and how long will it be before a proper system 
of supervision, and an approximately fair administra- 
tion of justice will be obtained? A reformation will 
searcely be effected by the proposed prescribed rules 
and regulations which would be issued to State in- 
spectors; it certainly will never be effected by the 
passing shadow of moral disgrace, proposed by the 
boiler explosion committee, to be cast upon the culpable 
users. But if once those persons understand that they 
are responsible for the salety of their boilers, if they 
feel that they will be liable in the event of a casualty, 
not only to civil svits for damages, but to criminal 
prosecution, and that they can no longer shelter them- 
selves behind the paltry verdict of an ignorant jury, 
there would be a widespread inspection of boilers, a 
general unseating of old shells, and substitution of 
reliable boilers. The fear of personal consequences 
would have a fine moral influence upon the very 
persons whom it is necessary to reach, and it would be 
very false reasoning that would urge more leniency 
towards the users of obviously bad boilers than 
towards any other labourers or employers of labour 
whose gross neglect of duty was attended with fatal 
consequences. 


Tue Suez Canat.—The Grazer Tagespost contains an 
interesting letter from Professor A. Reyer on the Suez Canal. 
The following is an extract: ‘‘ Two circumstances render it 
doubtful whether the whole length of the canal will be navi- 
gable for large ships at the beginning of next November. 

‘hey are, first, the fact that the salt lakes are only filling very 
slowly, as the current cannot be increased from the north for 
fear of injuring the sides of the canal and interfering with the 
machine at work there, and next, the rocky formation met 
with south of the lakes, which retards the progress of the 
works. These difficulties may perhaps be overcome, but there 
are others of a more serious nature which, while they will not 
delay the opening, may seriously affect the success of the 
undertaking. There are particularly the following points: 
1. The harbour of Port Said isin danger of being filled up by 
the fine deposit a down by the Nile ; a bank has already 
formed on the outside of the west mole, and in the course of 
a short time it will extend beyond it and be carried into the 
first basin. Besides this, the deposit has already entered the 
harbour through the open spaces between the blocks of stone 
to such an extent as to necessitate a deepening of the first 
basin. The deposit was then removed from the eastern side 
of the harbour, but heaped on the interior of the west mole, 
in the hope that, being hardened by pressure between the 
blocks, it might itself help to secure the harbour from similar 
dangers in future. Sufficient time has not yet passed to test 
the success of the experiment. 2. The fresh water basin of 
Port Said is too small, so that if the water-pipes are so 
seriously injured as to require lengthened repairs the whole 
population will be reduced to great straits. 3. In the Men- 
releb lake it has been remarked that the wooden walls have in 
several places been severely strained and displaced. Such 
parts will demand frequent repairs. 4. The depth of the 
canal, eight metres, will not be sufficient for vessels with 
seven metres draught for any length of time, nor is it broad 
enough (22 metres) to allow large a to pass each other 
easily. Its depth, if it be successful, will have to be in- 

creased to nine, or better still, ten metres, and its width to 
| 40 metres. 5. Even this would not render it possible for 
large steamers to use their wheels or screws in passing ; for 
| the machines used for deepening the canal cause waves one 
metre in height. Such vessels will therefore have to be 
| drawn through by chains and machines standing on the 
banks. 6. For long distances the bed is dug in the sand, 

These parts must soon be walled up, or they will be destroyed 
and the whole labour lost. Many, in , are in favour of 
coating both sides with stones for the whole length. 7. The 
canal is in danger of being choked up by sand storm and 
washing from the sides. This will amount to 1,001,010 
cubic metres per annum, which is twice the quantity caleu- 
lated upon. Six large machines, each of 80 horse power, 
will have to be constantly employed in clearing this 
away. It ag seen — the above ap even if the canal 
be opened at the appointed time, much important work will 
have to be dene bales the tenhextehiag is really completed. 
This and the great outlay requisite to keep whole in 
order will render it necessary to raise very heavy dues if it is 
to pay. 
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diameter, and under a pressure of nearly 90 lb. per 
square inch. The total advancing force of 2000 tons 
or more is to be exerted by hydraulic pressure against 
the ends of two out of six segments of an incomplete 
ring of the tube, the segments being 10 ft. long, and 
wholly unsupported except at one end, where they are 
bolted to the finished portion of the tube. That either 
of these segments, not designed as a column or a strut, 
would bear a pressure of 1000 tons, is simply out of 
the question. As the pressure went on they would 
snap, and the huge “bell,” with a pressure of 1500 
tons from the sea upon its face, nearly 20 ft. in 
diameter, would shoot back as fast as the enormous 
friction attending its movements would permit, 
breaking everything in its way, and, with the aid of a 
stray cold chisel or so wedging between the bell” 
and one of the great annular dises, very likely splitting | 
the bell itself, even if the concussion in “ coming | 
home” did not knock out the same “bell’s” head. In | 
either case it would be the end of the tube and of all 
those within it. We have seen but few schemes in | 
which so much ingenuity has been run to waste, 
although, in point of plausibility, it is of course far | 
ahead of Boutet’s ridiculous proposal of a bridge, in | 
neat little spans of two miles each. After Messrs. | 
Bateman and Revy have reflected over their scheme | 
for a few weeks, we will explain to them how a tube} 
inay be easily and safely laid upon a very seme! 

| 





plan. 


AERO-STEAM ENGINES 

A sHoxt time ago we mentioned in this journal that | 
a series of experiments was being made at Notting 
ham, upon a combined steam and air engine, cone | 
structed on the plans of Mr. George Warsop, of that 
town; and last week an account of this engine and the 
results obtained with it was given in a paper read by 
Mr. Richard Eaton, before the British Association at 
Exeter, and reprinted by us in our last number. Since 
the publication of our former notice, also, we have 
ourselves witnessed some trials of Mr. Warsop’s engine, 
and it is concerning the results of these trials, as well 
as of those recorded by Mr. Eaton in his paper, that 
we intend to speak here. Briefly stated, Mr. Wesesy’s 
plan consists in fitting an engine with an air-compressing 
pump, this pump foreing ordinary atmospheric air 
through a coiled pipe, which is exposed to the action 
of the exhaust steam and to the hot gases in the} 
boiler flues, and from which it is finally delivered into 
the lower part of the boiler, and allowed to pass up 
through the water and mix with the steam in the | 
steam space. The engine at Nottingham on which 
the etperiments have been made is an ordinary con- 
densing vertical with an overhead crank shaft, and a 
single cylinder 7in. in diameter with 14 in. stroke. 
The distribution of the steam is effected by an ordinary 
slide valve cutting off at about half stroke, and the 
cylinder is not steam jacketted; in fact the engine is 

together a plain ordinary engine, good enotigh in its 
way, albeit rather weak in the bedplate and framing; | 
but decidedly not one from which any very economical | 
working could be expected. To this engine Mr. 
Warsop has fitted a single-acting air pump 7 in. in | 
diameter, the piston of the pump, which is worked 
direct from a crank on the crank shaft, having a total 
stroke of - in., but an effective compressing stroke | 
of 7} in. only, the reduction of the re being caused 
by a hole bored in the air-pump cylinder. The air is | 
admitted to the pump through a valve fitted to the | 
underside of the piston, this valve being pressed on | 
its seat by a slight spring, while the delivery valve is 
arranged close to the pump cylinder, and but very | 
little clearance is allowed beneath the piston, so that | 
the contents of the pump are as nearly as possible | 
completely discharged at each stroke. Of the arrange- | 
ment of the heating pipe, through which the air is 
led from this pump into the boiler, we have given an 
engraving —t description on page 150 of the present 
number, and we need not, therefore, say more con 
cerning it here than that it exposes altogether about | 
369 square feet of heating surface, while the effective | 
heating surface of the boiler amounts to about 130! 
square feet. 

Having given the above general particulars of Mr. | 
Warsop’s engine, we may now proceed to consider the | 
results obtained, and here we may premise that, | 
although these results show that a very decided | 
economy has attended the application of the combined | 
air and steam system to the engine on which the ex-| 
periments have been made, yet we do not believe that 
an equal economy is likely to be obtained by the ap- | 
plication of the system to engines of better construc- 
tion. That the system, however, gives promise of 
& degree of economy quite sufficient to entitle it to 











| the carefal consideration of en ineers, tlre experiments 


already made clearly show. The broad reasons why 
air is a more economical motive fluid than steam, are 
very clearly stated in Mr. Eaton’s paper already re- 
ferred to, and we shall not therefore say more about 
them here; but there are, nevertheless, many points 
connected with Mr. Warsop’s engine which may be 
investigated with interest. Let us, for instance, 
analyse the trial made on the plan adopted by the 
Royal Agricultural Society for testing engines, the 
results of which are partly given in Table No. ILL 
of Mr. Eaton’s paper (vide page 122 of our last 
number). In each of the trials of the engine on 
this plan steam was got up in the boiler to a pressure 
of 50/b., and the fire was then completely drawn. 
Next the fire was again made up from 112 ib. of coal 
previously weighed out, and the engine was run as 
long as this quantity of fuel would maintain the supply 
of steam, the trial being considered to be concluded as 


soon as the revolutions of the engine fell below 90 per 


minute, at which speed the engine would, with the 
brake employed, be exerting 4.91 dynametrical horse 
The results obtained were as follows : 


power 
S Combined 
Steam St 
Steam 
only. 
’ and Air. 
Quantity of coals weighed out 112 Ib. 112 Ib. 
° fuel weighed off grate 
at end of the experiment... me 34 Ib 534 Ib. 
Duration of experiment... sie 112 min. 153 min. 
Total quantity of water evaporated 683 gals. 93 gals. 
Quantity of water evaporated per 
pound ofcoal® ... 0 ue ase 6.131b. 8.37 Tb. 
Mean temperature of feed water ... 199" 197° 
in smokebox 516° 
flue leading to 
chimney ; dl ose 820° 
Mean speed of engine, in revolutions, 
1144 117.43 


per minute... eee eee ose 

Total number of dynametrica! horse 
power developed by engine during 
trial... 


ose ins es 661.69 HP. 972.65 HP. 
Mean dynametrical power exerted 


during trial ese ose e 591 HP. 6.35 HP. 
Mean indicated power exerted 

during trial ove ove 7.893 HP. 10.928 HP. 
Mean pressure of steam in boiler ... 39.3 1b. 50.67 Ib. 
Quantity of water used per indi- 

cated horse power, per hour 44.661b. 83.641b. 
Quantity of water used per dyna- 

metrical horse power, per hour ... 62.341b. 57.84 1b. 


Now the results above’recorded include three points, 
each worthy of independent consideration. First of 
all there is the important fact that when worked 
on the combined steam and air system the engine 
developed some 47 per cent. more work with a certain 
expenditure of fuel than it did when run with steam 
alone. Secondly, the quantity of water evaporated 
per pound of coal burnt was greater when air was 
mtroduced into the boiler than when the latter was 
worked in the ordinary way; and thirdly, the em- 
ployment of the air effected a materal reduction in 
the quantity of water used per horse power developed. 
Naturally, the first of these facts is a result of the 
other two, and it will be found that if the numbers 
of pounds of water used per dynametrical horse 
power per hour in the two cases are respectively 
divided by the corresponding numbers of pounds 
of water evaporated per pound of coal burnt, the 
resulting quotients are almost exactly in the inverse 
ratio of the total amounts of work done during the 
two experiments. 

The second fact, namely, that the employment of the 
combined system effected a reduction in the quantity 
of water used per horse power developed, is no doubt 
due to two causes, these being, first, that a certain 
proportion of the weight of the steam was replaced by 
an equivalent weight of air; and second, that during 
the trial on the combined system it was found pos- 
sible to maintain a higher boiler pressure than aes 
steamalone was used. On referring to the results, above 
given, it will be seen that the consumption of water per 
indicated horse power per hour was 33.64 lb. with the 
steam and air against 44.66 lb. with steam alone, the dif- 
ference being 11.02 or, say, 11 Ib. per indicated horse 
yower per hour. Now the total volume swept through 
»y the air pump piston at each stroke is, in the engine 
of which we are speaking, 303.43 cubic inches, and 
allowing for the loss due to the very slight clearance, 
&c., we may consider that 300 cubic inches of air of 
atmospheric pressure, or say 0.013 Ib., is forced into 
the boiler at each revolution of the engine. As the 
mean speed of the engine during the trial was 117.43 
revolutions per minute, we have thus 117.43 x 60x 
0.013 = 91.5945, or say 91.6 lb., as the quantity of air 
forced into the boiler per hour. Ata pressure of 50 lb. 


* These 





uantities are calculated on the — that 


the whole 112 Jb. of coal supplied for each t 
cally consumed. a 





per square inch above the atmosphere, and at a 
temperature equal to that of steam of that pres- 
sure, the weight of the air would be A rene 
0.229 lb. per cubie foot, whereas the weight of 
the steam with which it was mixed would Be but 
0.1436 lb. per cubic foot, and the respective bulks of 
equal weights of air and steam would therefore, of 
course, be inversely as these numbers. Dividing 
91.6 by 10.928, the number of indicated horse 
power ) mee during the trial on the combined 
system, we get 8.38 as the number of pounds of air 
introduced per indicated horse power per hour, a 
quantity which, as far as bulk goes, would be equiva- 
8.38 x 0.1436 
0.229 
ing that a cubic foot of air would do the same amount 
of work in the cylinder as a cubic foot of steam at a 
like pressure—an assumption which is probably 
practically correct in the case of an engine worked 
with such a small amount of expansion as that on 
which the experiments were made—we should thus 
have nearly one-half of the saving of water accounted 
for by the fact of a certain proportion of the steam 
being simply replaced by air. To account for the 
remaining balf of the saving satisfactorily is a more 
difficult task; but it appears to us likely that it 
is in a great measure due to the presence of 
the air checking the condensation of the steam 
in the cylinder, and steam passages, &c. All 
who have had to do with heating by steam pipes, or 
with boiling pans fitted with steam jackets, well know 
how the presence of air interferes with the effective 
action of such apparatus by diminishing the quantity 
of steam condensed per unit of surface; and there 
appears good reason for supposing that a somewhat 
similar effect is produced in Mr. Warsop’s engine. 
If this supposition is correct, it will follow that in 
engines having steam jacketted cylinders, and with 
the steam pipes, &c., more perfectly protected against 
losses of heat by radiation than is the case with the 
engine at Nottingham, the proportionate saving of 
water effected by the use of the combined system will 
be less than in the trials which we are now con- 
sidering. 

So far we have spoken only of the saving of water 
effected per hour per indicated horse power; but 
although this is the amount which it is necessary to 
take into account when considering the theoretical 
action of the engine, yet practically the saving effected 
per dynametrical horse-power per hour will be re- 
garded as of the greatest importance. In the trials 
under notice this amounted to 62.34—57.84=4.5 lh. 
per dynametrical horse power per hour, a saving equal 
to 7.2 per cent. on the quantity required when the 
engine was worked with steam alone. This, although 
not avery large per-centage, is yet one decidedly worth 
saving. 

We now come tothe third point mentioned by us 
above, namely the increase in the evaporative efficiency 
of the boiler caused by the introduction of the air; and 
here we should draw attention to the fact that in our 
summary of the results obtained we have, in calculating 
the quantities of water,evaporated per pound of fuel, 
assumed that the whole of the fuel supplied for each 
trial, namely, 112 lb., was completely consumed. In 
reality this was not the case, as there was at the 
termination of each trial a considerable quantity of fuel 
left in the grate as stated in the summary; but as it 
would be difficult to estimate the evaporate value of 
these residues, we have considered it better to ignore 
them altogether, believing as we do that even if taken 
into account they would not greatly affect the compara- 
tive results. The action of the air in affecting the 
evaporative efficiency of the boiler appears to us to 
be of two kinds. Thus, in the first place, it acts as a 
carrier of heat, absorbing heat from the exhaust steam 
and from the hot gases in the flues and carrying it into 
the boiler; and, secondly, it, by bubbling up through 
the water, appears to undoubtedly promote the circu- 
lation in the boiler and increase the efficiency of 
the heating surface. In the case of the boiler at Not- 
tingham, with which the experiments were made, it is 
the latter action of the air which appears to have pro- 
duced the most important results. We have already 
shown that the quantity of air pumped into the boiler 
per hour was about 91.61b., and neetdions proved 
that the temperature of this air on entering the boiler 
averaged about 600°. In passing through the water, 
this temperature was reduced to that of the steam, or 
about 295°, and taking the reduction of temperature 
thus effected as 300°, and multiplying it by the specific 
heat of air and the weight of air forced in, we get 
300 x 0.238 x 91.6=6540.24 units or pound-degrees 
of heat carried into the boiler per hour by the air. 


lent to = 5,255 lb. of steam. Suppos- 
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The temperature of the feed-water being 197°, this 
quantity of heat would be eapable of producing about 
64 lb. of steam at 50 lb. pressure ; or, in other words, 
the evaporative power of the entering air would be 
only about equal to that of a pound of coal consumed 
per hour. Inasmuch as the total quantity of water 
evaporated per hour during the trial was about 366 lb., 
the evaporation due to the heat carried in by the air 
cannot be regarded as of any great practical import- 
ance, as it amounts to less than 2 per cent. of the 
whole. We are therefore forced to the conclusion 
that in the case of the experiments at Nottingham the 
increased evaporative efficiency of the boiler observed 
when the latter was worked on the combined system, 
was almost entirely due to the improved circulation 
and disintegration—if we may use such a term under 
the cireumstances—of the water caused by the intro- 
duction of the air. 

The next point to be taken into consideration is the 
power required to work the air pump. Referring to 
the summary of results already given, it will be seen 
that when the engine was worked with steam alone 
the difference between the dynametrical and indicated 
horse powers was 7.893—5.91=1.983 HP., whereas 
in the case of the steam and air trial it was 10.928 — 
6.354.578 HP. The difference between these two 


amounts, namely, 4.578-1.983=2.595 HP., is the} 
power absorbed in driving the air pump—an amount | 


which is practically identical with that which we have 
ourselves deduced from experiments made by us 
during a recent visit to Nottingham. Now, if we 
take into consideration the heating of the air by com- 
pression, and make allowances for the loss of heat by 
conduction, &e., we shall find that the power actually 
absorbed in compressing and forcing in the quantity of 
air we have already mentioned amounts to nearly 24 
horse power, and we thus see that the loss of power 
lue to the friction of the air-pump piston, &c., can be 
but very small. Mr. Eaton has stated in his paper that, 
theoretically, the power absorbed in compressing any 
given quantity of air is recouped during its subsequent 
re-expansion; but this is only true when the amount 
of this subsequent re-expansion is equal to the amount 
of compression, and when none of the heat generated 
by that compression has been allowed to escape. In 
the case of Mr. Warsop’s engine at Nottingham, 
however, the steam was not cut off until about half- 
stroke, and thus, although the air was originally com- 
pressed to about 44 times atmospheric pressure, a 
twofold expansion only was allowed to take place in 
the cylinder. The quantity of work done by the air 
during its expansion was thus but about two-thirds of 
that required to compress it, and there was thus from 
this cause a loss of effect equal to about four-fifths of 
a borseé-power. 

Before bringing this somewhat lengthy notice of 
Mr. Warsop’s system to a close, it appears to us de- 
sirable that we should say a few words respecting the 
results which may be expected to attend the applica- 
tion of that system to engines of a different and 
superior class to that on which it has been already 
tried. We have already stated, in the early part of 
this article, our conviction that in the case of such 
engines the economy gained by the use of Mr. War- 
sop’s system would be far less marked, and we wil 
now endeavour to explain briefly our reasons for this. 
So far as the experiments yet made by Mr. Warsop 
enable us to judge, the beneficial results obtained under 
the combined system of working are due to four 
causes, namely; first, to the air acting as a heat- 
carrier from the exhaust steam and waste gases into 
the boiler ; secondly, to its promoting circulation in the 
boiler; thirdly, to its, to some extent, checking con- 
densation in the cylinder and steam passages; and, 
fourthly, to the fact of air forming a more economical 
motive fluid than steam for the reasons explained by Mr. 
Eaton in his paper. Now in the case of engines sup- 
plied with steam at, say, 100 or 120 lb. per square 
inch, and fitted up on Mr. Warsop’s principle, the 
heat generated by the compression of the air would be 
80 great that the temperature of the latter would be 
raised not only above that of the exhaust steam, but 
also above that of the waste gases in the boiler flues; 
and it would thus be rendered incapable of acting 
as a heat-carrier. Again, in proportion as the cylinder 
and passages are protected by steam-jacketting, careful 
cleading, &c., the value of the air as a preventative of 
condensation decreases, and in the same way its value 
4s a promoterof circlulationin the boiler becomesof less 
value in proportion as the boiler is of good construc- 
tion. We now come to the fourth source of economy, 
namely, the efficiency of the air as a motive fluid, and 
here we again find that high pressures and high de- 








of two engines, one supplied with steam at a pressure 
of 100 Ib. per square inch, and the other with air at 
the same pressure and temperature as the steam, and 
let the point of cut-off be in each case at. one-sixth of 
the stroke. If, now, indicator diagrams were taken from 
these twoengines, it would be found that the expansion 
curves would be far from similar, and the diagram from 
the air cylinder would show that during its expansion 
the temperature of the air fell far more rapidly than 
that of the steam in the other engine. We thus see 
that if the air and steam were expanded together, as 
they would be on Mr. Warsop’s system, the former 
would during its expansion absorb heat from the 
steam, thus causing a certain amount of condensation. 
Actual experiments only can show the exact points at 
which the detrimental action of theairduringexpansion 
counterbalances its beneficial action in other respects, 
but theory tends to show that this point is consider- 
ably within the limits of expansion at which really 
economical high class steam engines are now worked. 

These are, as we have said, our present convictions 
in the matter; but we are glad to hear that the 
matter is about to be put beyond all doubt by practical 
trial, Mr. Eaton having already ordered a first-class 
engine fitted with all modern refinements, on which it 
is intended to carry out a complete series of experi- 
ments. To the results of these trials we look forward 
with much interest, as the subject is really one of 
national importance. The application of the system to 
condensing engines is also to be tested shortly. 

Although, however, we do not anticipate that Mr. 
Warsop’s system will be found beneficially applicable 
to engines working with high-pressure steam and at 
high degrees of expansion, we believe that there is an 
ample field for its employment. There are at present 
at work in this country thousands of engines of a 
similar class to that on which the experiments have 
been tried at Nottingham, and there is no reason, so 
far as we can see, why the system should not be applied 
to them with as good results as those we have recorded. 
In conclusion, we may remark that there is ample 
evidence that the experiments at Nottingham have 
been conducted with the greatest care and with the 
most praiseworthy endeavours on the part of all con- 
cerned to obtain accurate results. 


BOILER EXPLOSIONS. 

Tue report of the Committee appointed to consider 
how far Coroners’ Inquiries are satisfactory and 
efficient investigations as to the causes of boiler 
explosions, and how existing defects in the system 
may be improved, is scarcely more than a repitition of 
Mr. Lavington E. Fletcher’s recent memoranda, to 
which we have referred. This report is, however, 
strengthened by the influence of the members of the 
Committee, and once more brings prominently before 
publie notice the existence of a grievous evil to be 
removed, and which until it is swept away must 
remain a disgrace for which there is no palliation. 
An average of about 80 persons are yearly sacrificed 
to carelessness, or cupidity, while nearly twice the 
number sustain injuries more or less severe, and all 
this havoc is followed by investigations which are 
entirely unworthy of the name, conducted to an un- 
satisfactory result by incompetent officers, 
generally find refuge in a verdict of accidental death, 
or fix the responsibility upon a comparatively non- 
responsible person, in the absence of proper scien- 
tific evidence, or the incapacity to comprekend it. 
The successive boiler explosions which follow one so 
closely upon the other, each with its tale of death 
and suffering, all arise from a narrow range of pre- 
ventible causes. ‘The construction of the boiler at 
Blakedown, which we illustrated last week, shows a 
hideous conglomeration of rusted plates, and coarse, 
inefficient patching, made up with any odds and ends 
that came to hand, leaving the boiler so far from 
being a safe and useful steam generator, that it was 
searcely worth its standing room in a scrap store. 
Yet we are assured that vessels such as these may be 
seen at work in numbers in the midland counties. 

Or take the case of the steam boiler at Aberaman, 
which had been converted from an internal to an ex- 
ternal firing steam generator. The main stay, the large 
internal flue, had been removed and no adequate pro- 
vision was made to compensate for the weakness caused 
by its absence. As a natural consequence this boiler 
burst, to the destruction of all within its reach. 

On referring to the recent accident upon the 
Thames, in which the boiler of a steam tug exploded 
with such fatal consequences, we find, although the im- 
mediate causes of the accident are obscure, that it 
was worked to an excessive pressure, was insufficiently 


tives of expansion are inimical to the suecess of Mr.| stayed, and that the test to which it had been sub- 
Varsop’s plans. Let us suppose, for instance, the case | mitted to prove its efficiency prior to being put 





= 
under had encouraged the belief that a highe 
pressure « be put upon it than the construction 


And if, in like manner, we examined into the causes 
of all the boiler explosions which have occurred during 
the last twenty-five years, we should find that in nearly 
every case the cause was 80 clearly indicated beforehand 
that the accident might have been prevented if com- 
mon caution had been used. The responsibility of the 
user is thus very clearly marked. Whether he buy an 
inferior boiler in the c t market, saving money 
in the present, at the cost of life in the future, or 
whether he runs down his steam generators, till their 
sides are and scored with furrows, or patched 
like the miserable contrivances at Blakedown and else- 
where, he is, whem the certain end comes, re: ible to 
the full for all the lives sacrificed by his own fault. In 
| very many cases it is only the indifference, stupidity, 
jor reluctance of the jury that saves the users from 
being arraigned for manslaughter or wilful murder. 

How long will such a state of things continue to 
exist, and how long will it be before a proper system 
| of supervision, and an approximately fair administra- 
| tion of jastice will be obtained? A reformation will 
scarcely be effected by the proposed prescribed rules 
and regulations which would be issued to State in- 





who | 


spectors ; it certainly will never be effected by the 
| passing shadow of moral disgrace, proposed by the 
| boiler explosion committee, to be cast upon the culpable 
users. But if once those persons understand that they 
jare responsible for the salety of their boilers, if they 
| fee] that they will be liable in the event of a casualty, 
jnot only to civil svits for damages, but to criminal 
| prosecution, and that they can no longer shelter them- 
| selves behind the paltry verdict of an ignorant jury, 
there would be a widespread inspection of boilers, a 
general unseating of old shells, and substitution of 
| reliable boilers. The fear of personal consequences 
would have a fine moral influence upon the very 
persons whom it is necessary to reach, and it would be 
very false reasoning that would urge more leniency 
towards the users of obviously bad boilers than 
towards any other labourers or employers of labour 
whose gross neglect of duty was attended with fatal 
consequences. 


Tur Suez Casat.—The Grazer Tagespost contains an 
interesting letter from Professor A. Reyer on the Suez Canal. 
The following is an extract: “Two circumstances render it 
doubtful whether the whole length of the canal will be navi- 

able for large ships at the beginning of next November. 

‘hey are, first, the fact that the salt lakes are only filling very 
slowly, as the current cannot be increased from the north for 
fear of injuring the sides of the canal and interfering with the 
machine at work there, and next, the rocky formation met 
with south of the lakes, which retards the progress of the 
works. These difficulties may perhaps be overcome, but there 
are others of a more serious nature which, while they will not 
delay the opening, may seriously affect the success of the 
undertaking. There are particularly the followin ints: 
1. The harbour of Port Said isin danger of being fi up by 
the fine deposit brought down by the Nile ; a bank has already 
formed on the outside of the west mole, and in the course of 
a short time it will extend beyond it and be carried into the 
first basin. Besides this, the deposit has already entered the 
harbour through the open spaces between the blocks of stone 
to such an extent as to necessitate a deepening of the first 
basin. The deposit was then removed from the eastern side 
of the harbour, but heaped on the interior of the west mole, 
| in the hope that, being hardened by pressure between the 

blocks, it might itself help to secure the harbour from similar 
dangers in future. Sufficient time has not yet to test 
the success of the experiment. 2. The fresh water basin of 
Port Said is too small, so that if the water-pipes are so 
seriously injured as to require lengthened repairs the whole 
population will be reduced to great straits. 3. In the Men- 
zeleh lake it has been remarked that the wooden walls have in 
several places been severely strained and displaced. Such 
parts will demand frequent repairs. 4. The depth of the 
| canal, eight metres, will not be sufficient for vessels with 
| seven metres draught for any length of time, nor is it broad 

enough (22 metres) to allow large _- to pass each other 

easily. Its depth, if it be successful, will have to be in- 
| creased to nine, or better still, ten metres, and ite width to 
|40 metres. 6. Even this would not render it possible for 
| large steamers to use their wheels or screws in passing ; for 
| the machines used for deepening the canal cause waves one 
| metre in height. Such vessels will therefore have to be 
| drawn through by chains and machines standing on the 
| banks. 6. For long distances the bed is dug in the sand. 
| These parts must soon be walled up, or wr will be destroyed 
and the whole labour lost. Many, indeed, are in favour of 
coating both sides with stones for the whole length. 7. The 
canal is in danger of being choked up by sand storm and 
washing from the sides. This will amount to 1,000,000 
cubic metres per annum, which is twice the quantity caleu- 
lated upon. Six large machines, each of 80 horse power, 
will have to be constantly employed in clearing this sand 
away. It bog hag seen a the above that, even if the canal 
be 0; at the appointed time, much im t work will 
best te be done before the ing is ie completed. 
This and the great outlay requisite to whole in 
order will render it necessary to raise very heavy dues if it is 
to pay.” 
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LOCOMOTIVE ENGINE FOR HEAVY GOODS TRAFFIC. 


CONSTRUCTED BY MESSRS. M. BAIRD AND CO.,, ENGINEERS BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S. 


+ 


wea r — 


We publish, above, an engraving of one of a class of ten- | 
wheeled goods locomotives, constructed by Messrs. M. Baird 
and Co., of the Baldwin Locomotive Works, Philadelphia, 
which has been brought into use for working heavy goods 
traffic on several American lines with very good results. As 
will be seen by reference to the engravings, the engine has 
four pairs of coupled wheels, and a two-wheeled truck in 
front, this truck having a swinging bolster and radius bar. | 
The principal dimensions of the engine are as follows :-— 

ft. in. 
Diameter of cylinders. ons ove 1 8 
Length of stroke . 0 


' 

Diameter of coupled wheels 4 1 } 

- truck 2 6 | 

Tota) whee! base ; 21 10 | 
Diameter of boiler barre!... 42 
Length 15 5) 

, of inside firebox 9 3 
Width . ‘ 2 104 
Depth : (average ) 31h 
Length of combustion chamber ove 1 4 
Namber of tubes, 214; 199 of them ij in 

in diameter, and the other 15, 2 in. in 

diameter 
Length of tubes . ees eee _ 11 11 
Tota) heating surface 1320 square feet. 
Total length of engine ... os ‘ 31 56 


The engine, which is intended for burning either anthracite 
or bituminous coal, has a steel inside firebox, and the tyres, 
erank-pins, crosshead guides, &e., are also of steel. The 
total weight of the engine in running order is 88,000 Ib., of 
which 80,000 Ib. rest on the coupled wheels. Amongst other 
lines on which these engines are in use is the Lehigh and 
Susquehanna Railroad on which four of them are employed 
in working trains between Nanticoke Junction and Penob- 
scot. The distance between these two places is 13 miles, 
of which eight miles ison a gradient of 1 in 55, while on 
this, as well as on the remaining four miles—the gradient of 
which is about 1 in 94—there are frequent curves. The 
regular work of each engine is to make four double trips, or 
104 miles, daily, there generally being two engines attached 
to « train of 6 cars, one engine being in front and the other 
atthe reer. The cars weigh loaded 19,440 Ib. each as an 
average, making the weight of train for the two engines 

1.265.300 Ib., or 631,800 Ib—about 292 tonse—per engine. 
The time ocecupied in making the run of 13 miles up the 
—- is 58 minutes, and the engines are stated by the 
ocomotive superintendent of the line, Mr. L. C. Brastow, to 
do their work with esse either in summer or winter, and he 
further states ‘that on « fine dry day one engine will baul 
from 40 to 45 loaded cars over the 14 miles within the hour. 





NOTES FROM THE NORTH 

’ Giascow, Wednesday 

Glasgow Pig-Iron Merket—The shipments continue to 
be large, and there has been a fair demand for ordinary 
foundry purposes, which, together, have sent up the market 
Sd. to Od. per ton. The shipments from Glasgow during 
last week were 4795 tons, and from Grangemouth 2700 tons. 
The total shipments from Scotland for the first seven months 
of this year have been 350,683 tone against 315,657 in a 
corresponding period last year. We quote No. 1 Coltness 
2s. No. 1 Gartsherrie Gls, No. 1 G.M. B. 52s. Gd... No. 3. 
G. M. BR. 62s. ad 

Clyde Shipbuilding — During the week we have to note 
the launch of the Loch Katrine, sailing ship of 1200 tons, 
by Mr. L. G. Laurie; the Arminy of 900 tons, by Messrs 
Stephens and Son; the New England screw of 420 tons, 
TO HP. by Mesars. Wingate oat the Helen Isabel, of 300 | 
tous, by Messrs. Robertson of Greenock. The trade at | 





| satisfying himeelf that t 


| able for drought, yet on one of the 


other source. 
j 


Greenock continues dull, Caird’s graving dock is empty, so 
is the town’s west graving dock. Messrs. Stut are well 
employed, and there are two vessels in the town’s east graving 
dock. The Cunard paddle steamer Asia has been meta- | 
morphosed into a sailing vessel by Messrs Robb and Co. of | 


| Port- ilasgow. 


Marine Boards and the Cables, &c., Testing Act.—The | 
suggestions by the Board of Trade relative to amending the 
Chain Cables and Anchors Act have been printed. Various 
local marine boards offer their ideas. Among aghers, the | 
Glasgow Marine Board disapprove of the abolitiin of the 
compulsory test, but think that public machines should be | 
licensed as at present. They are not favourable to the 
licensing of makers’ machines as at present, nor to the pro- 


| posal that chains be sold either as having stood public test, | 
| the insane patients with such aqueous draughts as sensible 


makers’ test, or as untested. It does not agree that forms 
of certificates of proof be printed in the schedule to the Act, 
with penalties on persons other than owners of licensed 
machines, or their servants who sign them. The 
wishes that the test shall remain as at present. It does not 
agree with the imposition of a heavy penalty upon any 
person signing or ——- a certificate of proof without first 

he chain cable for which it is given 
has been proved. It ee of the existing rules for 
stamping and making and the penalties connected therewith, 
but it objects to the appointment of superintendents to public 
machines. It does not think that the test strain of the future 
should be made to depend on the quality of the iron, and 
bear a fixed proportion to the breaking strain. In short, the 
Glasgow Board is in favour of the re-enactment of the Act 
on its expiration. 

The Sutherland Gold Diggings.—Last week the Duke of 
Sutherland visited the diggings on his estate at Kildonan, 
with the view of being better able to consider the demands | 
for an extension of the area within which the diggers might | 
prospect for gold. The result of the examination was that 
an amount o a had been done in the Suisgill Valley 
apparently out of all proportion to any advantage that had 
accrued from the searches carried on, that is to say, if the 
declarations made by the men themselves of the value of the 
gold found by them approach even remotely to truth. 

Dundee-—Harbour Engineership—Mr. Charies Owen, 
owing to ae health, has resigned the oversight of the | 
engineering works of the harbour. The committee have re- 
solved to recommend that Mr. Owen be retained as consulting 
engineer with a salary of 176/., and that a new harbour 
engineer be appointed with a salary of 400. The whole 
matter will come before the board at its next meeting. | 

Rdinburgh Water Supply.—It will be in the recollection 
of your readers that the portion of the Edinburgh Water Bill 
relative to a supply from St. Mary's Loch—an engineering 
scheme as great as the Loch Katrine Waterworks—was 
struck out. It is likely that the attempt to obtain a perma- 
nent and expensible supply will be soon renewed, as there has 
been an alarming decrease in the supply of late. The 
general result of the inquiries amounts to this, that 5,600,000 
gallons of water are now received daily in Edinburgh in- 
stead of 9,000,000 as formerly, and that four of the five 
reservoirs available for the storage of water for the city are 
completely exhausted. The summer has not been remark- 
ing grounds where 
in early summer, the springs yield nearly 600 cubic feet 
per minute, they only yielded now at the utmost 400 ft., are 
daily diminishing, and cannot be supplemented from any 





Taz Anrsstan Wet at St. Lovis.—The boring of the 
celebrated artesian well, at St. Louis, which long ago reached | 
« depth of 3000 ft., and is now 8800 ft. deep, has at last been 
stopped by official order. The object for which the well was 
commenced was to obtain for the use of the Insane Asylum 


| it; but it was not found 





an abundant supply of cold water of a quality better than 
that found at the usual depth of wells in the vicinity. Few 
countries in the world are better supplied with water for 
drinking purposes than St. Louis county. Jutting out like 
a peninsula between the great rivers, Missouri and Missis- 
sippi, with the Meramec on the south, and the Des Peres, 
Gravois, and other streams flowing through it in different 
directions, the county is almost surrounded by water of the 
most healthy, wholesome quality. Within half a dozen 
miles of the Court House are many of the finest springs 
of living water, gushing from the ground in streams as 
large as aman’sarm. Dig where you will, and you will 
find water at a depth of from 10 to 50 ft. With all this 
water under and around them, the honourable judges of the 
County Court were not satisfied with quenching the thirst of 


people drink, but they must bore down to the centre of 

vity in search of a nectar untinged with lime, and free 
from every impurity. With this humane idea in view, they 
commenced boring an artesian well. Under the su - 
tendence of Mr. Atkinson, who was brought from the oil 
regions of Pennsylvania, the work progressed rapidly and 
smoothly. 3000 ft. was the extent of the boring to be done, 
and this depth was reached months ago, but the water 
brought up was as salt as brine, and totally unfit to drink. 
So the boring went on until over 800 ft. more were scoo 
out, and still the salt water was there. The work now 
came hard and tedious. A few inches a day was all that 
could be done in the hard granite, and the judges began to 
debate the question of discontinuing the work. It has now 
been ordered that the boring of the well be stopped, and the 
superintendent is directed to plug it up above the sulphur 
water (about 1400 ft.), draw out the tubing, and;make use of 
the water found above that depth. 





A New Dock at Lzerrn.—On Saturday a new dock was 
formally opened at Leith, in presence of a large number 
of spectators. The Albert Dock, as it is called, was completed 
two or three months ago, and ships have been admitted into 
convenient to hold the opening 
ceremonial til] Saturday. The increase in the trade at Leith, 
which has rendered the construction of the dock ° 
has been very marked during the last thirty years, t 
revenue having risen from 17,0571. in 1839 to 57,7821. in 1868. 
The plans for the dock, as a he mer to by the Dock 
Commissioners, provided for the ation of about 86 
acres of the sands, with an embankment 3480 ft. in length. 
The area of the dock proper is about 109 acres; it has an 
entrance basin of 2) acres, and a lock 60 ft. broad by 350 ft. 
long between the gates. On the lock sill there is at high 
water of spring tides a depth of 26ft. 5in.; in the doe 
28 ft. 5 in. ; | in the outer basin, 27 ft.5in. The length 
of the dock is 1100 ft., and the breadth 460 ft.; the extent 
of quayage, 3049 ft.; and the breadth of the quays at the 
narrowest point 200ft. The dock, lock, and basin occupy 
13 acres of the 36 enclosed leaving a total wharfage of 23 acres 
with a frontage of 1800 ft. towards the sea. Five sheds, 
each with a superficial area of 16,000 ft., have been erected ; 
and in the centre of each shed there is an hydraulic crane 
capable of lifting from three to five tons. There are also two 
cranes of large power—one for raising 16 and the other 50 
tons—in course of erection. These cranes were worked on 
Sir William Armstrong's principle, which, as a system, has 
been introduced for t time in Scotland at the Albert 
Dock. The estimated cost of constructing the embankment, 
alo: with the excavations, , &e., amounted to 
180,5852., and including the expenses of sheds and cranes, the 
total sum will be about 225,000/. The Commissioners ob- 
tained a sum of 223,0002. from the Public Works Loan 
Commission on the security of the dock dues, and the for- 
mation of the dock was commenced in September, 1863. 
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GRIFFIN’S IMPROVED PERMANENT WAY. 


Ee 
Fn 


Ma. G. F. Grirri, whose new system of permanent way 
we recently described in ExyGingeRina, has modified its ar- 





rangements so as to combine several improvements, which | 


we illustrate this week. The advantages claimed by Mr. 
Griffin are those derived from a continuous timber bearing, 
combined with a lighter weight of rail, a fewer number of 
= per yard run of permanent way, greater facilities in 
aying and repairing a road, and a diminished wear both of 
rail and rolling stock, due to the continuous bearing and 
consequent steadiness under passing loads per mile. In com- 
paring the number of parts required per mile in the perma- 


distinct pieces, weighing 3414 tons, while in Mr. Griffin’s 


system 8964 pieces, weighing 2594 tons, would be required, | 


showing a saving of weight of 82 tons per mile, and a corre- 
sponding economy in cost of 533/. 

The claims which the inventor puts forward in relation to 
simplicity and care with which his way can be laid, are ob- 
viously well founded. A mile of way, with 16,500 pieces less 
in it than an ordinary cross sleeper road, will certainly re- 
quire less time in its construction, especially when the parts 
are arranged with a special view to easy combination. 

The real practical merits of the system can, of course, only 
be decided by a severe and continuous trial, and we shall hope 
to see such a test made, for the sake of the inventor, as well 
as for that of the public, to whom Mr. Griffin promises so 
many advantages by his invention. 


STATISTICS OF INVENTION ILLUSTRATING 
THE POLICY OF A PATENT LAW.* 
By Haney Dincxs, C.E., LL.D., &e. 

Tae time seems to have arrived for a closer inquiry into 
the policy of a patent law than the subject has hitherto ob- 
tained, for in all probability a Parliamentary Committee or 
Commission will be appointed next session to take evidence 
in reference to the working of our present system of patent 


SS 


a 





ment. Progress there was none, that is, as we consider pro- 
gress, and yet, if patent law abolitionists expect to find 
vantage ground on such wild assumptions as these and 


| similar instances afford them, it is very evident how unde- 


| The ground was then so barren that the 


scrutinised. 


fensible their arguments are when thoroughl 
of scientific 


| knowledge refused to germinate on its ungenial surface ; it 


is true, the elements of modern progress were not wholly un- 
known, not even those of the steam engine, about the middle 


| of the seventeenth century, but there was a decided torpor 
| everywhere, all was stagnation; and, as to inventors and in- 
nent way of a standard line, such as the London and North- | 
Western Railway, with those necessary for Mr. Griffin's | 
system, we find that on the former line there are 256,609 | 


ventions, they were all equally reproached and stigmatised. 
In October, 1852, the present improved patent laws came 
into operation, ——’ only one process—to include pro- 
tection throughout the United Kingdom of Great Britain 
and Ireland, instead of being split into three ; also reducing 


| the patent fees, and making them payable by three instal- 
| ments,mamely, for three, four, and seven years, being a total 


of fourteen years. The result of this great change in the 


| system of obtaining and paying for patent protection has 


been absolutely prodigious, so much so, indeed, that it would 
be impossible to point out any other than a consequent in- 
crease in the trade and commerce of the country. A good 
invention commands capital, and capita] its usual encourage- 
ment and spread of civilisation. A man need no longer be 
in a state of wretchedness, want, and misery, who possesses 
a novel, simple, and practical invention. Is he a humble 
working mathematical instrument-maker? See how Bolton 


| took Watt by the hand, dedicating his whole fortune to pro- 


laws; and the matter has already been agitated by the work- | 


ing classes, particularly at a conference (presided over by Sir 


Roundell Palmer) who consider their interests would be at | 


stake should certain eee measures be adopted as sug- | ; : 
| sciences patent laws may have served to foster inventive 


sted by a small but influential party, who denounce patent 


aw as an interference with the natural rights of man, and | 
consequently retarding all improvements in arts, mechznical | 
sciences, trades, and commerce. In fact, if we are to believe all | 


we hear, patent laws never have had, and never can have, 
any other than an evil tendency, when considered in an en- 
lightened point of view, for the benefit of mankind at large. 

The questions whether patent laws are to be retained and 
reformed, or whether they are to be abolished, can only be 
satisfactorily answered by tracing, historically and statisti- 
cally, what have been their results hitherto. 

In the first place, it is quite clear that heavy patent 
charges act on the patent system like heavy duties on com- 
merce ; excessive fees become prohibitory duties; patents 


fall off, as only men of ample means can afford to procure | 


them. Hence the history of patented inventions from the 
period of Queen Elizabeth to that of the present reign, dating 
to October, 1852, is meagre in the extreme. Therefore, for 
no less than 400 years Great Britain and Ireland were, if not 


completely, yet certainly very nearly, approaching that | 


happy state desired by the patent law abolitionists. The 


number of patents per annum wes so exceedingly small that | 
commerce of | 


their influence on ‘the arts, and sciences, and 
this country must have been infinitesimally smal]. But in 
what respect were manufacturers benefitted ? 


What were | 


the great inventions of the age thus indicated? Let an | 


answer to such queries be 
of the mechanical and ot 
useum. 

When we consider guns and gunpowder as unpatented in- 
ventions of the thirteenth century, it may be some consola- 
ton to opponents who see in unimproved inventions, in in- 
Yentions in their infant state, all that man need desire. Or, 
in the same mood, to revert to block printing, introduced by 
Gutenberg in the fifteenth century, a second splendid and 
unpatented invention. The waste iod between is never 
considered, nor even the obvious stagnation of all improve- 


* Paper read before the British Association at Exeter. 


ven after a careful investigation 
r measures of the Kensington 








| the case with Henry Cort, 


moting the success of his steam engine, and that, too, in the 
face of Smeaton’s declaration that he was convinced that 
Watt's engine “ could never be generally applied as a useful 
agent ;” for prejudice and short-sightedness always track 
the path of inventive genius. Mr. Young, holding in early 
lifetime a very subordinate situation in a chemical establish- 
ment, now finds himself the possessor of great wealth, return- 
ing, as his net proceeds in one Paes the immense sum of 
300,0001, derived from his manufacture of paraffine oil. _ 

It is supposed that very strong arguments for the abolition 
of patentlaws are offered by the suggestions, firstly, that the 
inventive facnity is innate in man, and so prolific and exciting 
that it must germinate under the most adverse circumstances, 
and, secondly, that, although in the infant state of arts and 


talent, that, such is their present growth and vigour, we may 
safely cast away all such nursery appliances. Indeed, Mr. 
Macfie, M.P. for Leith, thus plainly puts the case. 

Now, as regards the first statement it is quite true, so far 
as concerns the mere simple fact of invention, whether in 
literature or in science. Under every disadvantage invention 
will exist in some form or other, and may even slighty pro- 
gress. But what kind of a crop shall we ver Al as ever 
any great invention brought to maturity without laborious 
experimental research, and without a large expenditure of 
capital? Next to printing, what invention has of more 
utility to mankind than the steam engine? What would be 
the ont state of society without it? And yet if we trace 
its history ever so briefly, we perceive from what feeble 
efforts its present gigantic strides have arisen, permeating 
every class of industrial arts, and spreading far and wide the 
inestimable blessings of civilised life. Now, if we look at an 
invention in its state of maturity, it is like admiring a etu- 
pendous oak, and overlooking its having once been an acorn. 
To what can we trace the encouragement that has stimulated 
inventor after inventor to toil with mechanical and other in- 
ventions, amidst all the approbrium that prejudice can cast 
on him, as his being a speculator, schemer, and fanatic? 
Undoubtedly he looks forward to fame and fortune, and no 
process so easily secures these to him as Patent Law; not 
that the present laws are perfect, far from it, but because 
any law is better than no law, and every inventor finds him- 
self surrounded less by friends than by men ever ready to 
adopt his ideas (if found to be of any value) without the 
compunction at leaving him to starve in adversity, 
among wealthy ironmasters, and 
has been the lot of hundreds of other estimable inventors. 
But as statements unsu) by facts are of little value, 
we select the that great invention, the steam en- 

ne as sufficiently illustrative of the importance of a Patent 


w, mere! ising that the modern term steam engine 
is one applied to an ob invention, indicative of ite ive 
improvements. Thus: 1. In its primitive state we the 





REoving tonaters: waler the sugestive detee anpenel to 
: 


1663, of Worcester. 

1688, fir Shmuel Morland 

1698, Thomas Savery, F.B.8. 
2, As an Atmospheric Engine. 
1698, Dr. Denis Papi Keane Fit 1d, 
aie sna | 1757, nr 4 agere 
1718, Henry Beighton, F.B.S. | 1758, William Emerson. 


1720, Leupold. 1759, James Brindley. 
1736, Jonathan Hulls. | 1762, Dr. Black. 
1739, Bernard Belidor. | 1766, John Smeaton, F.R.S. 
1741, John Payne. | 1766, John Blakey. 
17651, Francis F.RS. | 

8, As the Steam 


Wo have: Sins gies pa guid ib Rae nd find 
e have thus gone over a peri 1 a 
that from the introduction of the first engine twenty years 
elapsed before a second one appeared, ak Tans its 16 
years ela before the third and fourth were made known ; 
a fifth then follows after a lapse of 7 years,a sixth in 18 
ears, a seventh in 2 years, an eighth in 16 years, « ninth in 
3 years, a tenth in 2 years, an eleventh in 10 years, a twelfth 
in 6 years, and afterwards at stages varying from 1 to 8 
ears. 

Now, such was the state of invention asa national boon 
under what we may term the restrictive duties of high patent 
law fees, say from 800/. to 4001. for the United Ki . 
showing only eighteen inventions, all relating to one and the 
same object. application of steam as a i 
agent spread over more than a century, when at length wo 
arrive at the true and com steam engine, supersedin, 
all ite predecessors. Here is nothing problematical. We afl 
the Marquis of Worcester spent a fortune in 
bringing his water-commanding engine to a sufficiently 
P ing to have it in public use for seven years 
raising water at Vauxhall. Uniess he had been 
(in his case by an Act of Parliament) he would never, by his 
example, have stimulated, as he no doubt did stimulate, 
many succeeding inventors to follow in his footsteps. It is 
singularly to presume that without the slightest legal 
protection inventors will give to society the suggestions they 
arrive at, and arduous labours necessarily imposed — 
them, and it is remarkable that any one should su t 
an unworked idea is tantamount to an invention ght to 
a practical bearing; whereas what we see is the nature of 
the that has been made in the development of the 
steam engine is precisely that which applics to all inventions 
bey and peg not be too bold an assertion to =| 
that the principle of the steam engine proper might as we 
have been found out, and in ios fift foun: or = before 
the time of its great application by Watt had patent laws 

earlier revision, and been as liberal to inventors 
asin our day, for at the rate of only one new engine per 
annum there would have been 196 instead of only 18 inven- 
tions for that long period; and in such cases number is ab- 
solutely indicative of the state of 

The second statement alluded to, pr that the present 
age of invention may be looked on as having arrived at 
maturity. Genius no longer requires nursing. Perhaps at 
no age of the world would mankind have felt di to be- 
lieve otherwise than that the age was most polished and 
civilised ; and yet age after age what revolutions take place. 
Are patent abolitionists who cherish such notions prepared to 
show that i ean make no further advances; that 
mechanical science is exhausted ; and that no department of 
industry requires aid from inventors beyond what they have 
already acquired ; and that. for the future their services will 
be so light and unimportant that medals, or honourable 
mention, or a Government reward will sufficiently compen- 
eate them for all their mental and physical labours? As, 
however, it is unnecessary to dwell on arguments which only 

ve the weakness of the cause they are intended to . 
it will be to greater advantage to point out what is reall 
wanted for, proving the impolicy of a patent law. It is 
always understood and believed that patented inventions in- 
troduce new manufactures or improvements on old manu- 
factures; also that they are labour-saving, or more 
productive than ordinary processes; and, lly, that 
in every instance they are #0 uctive and economic 
that the public at large derive from them either directly 
or indirect , the greatest possible advantages. If the reverse 
of this re ntation ean be shown; if trades or manufac- 
tures suffer, then iig can be easier than to prove the 
facts historically and statistically. But one recommendation 
remains to be given to all patent abolitionists, who find in- 
ventions to be only ideas, and that ideas for improvements 
are the cheapest and easiest imaginable of men b 
to turn inventors themselves, or bring up a school of in- 
ventors, 60 as to be enabled to supersede one patented in- 
vention after another by their free gifts of such superior 
inventions as shall throw all patented ones in the shade, and 
so obtain from societ i i 

triotic measures thoroug i 
P Meautastaeene find that wa oe fh aaporved the decided in- 
convenience of introducing an amazing amount of competi- 
tion, and competition, too, of a kind that even the oldest esta- 
blishments cannot withstand, or the largest capital ex- 
tinguish. Again, between patentees patent laws are far 
from being all that they ay desire, pepe 
pearing to protect an origi inventor in 
of his invention, they afford to every petty improver 

) ual in value, so that 
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are as yet incomplete. The London and North-Western 

Railway Company are also said to be rete Se the matter 
of the two new docks, for the construction of which they ob- 
tained powers about two yearsago. The Liverpool Gas Com- 
pany are also about to erect new gasworks on the waste land 
opposite Garston church, which they purchased some time 
ago. Gasworks are much needed at Garston, the supply 
from Liverpool being quite insufficient since the rapid con- 
sumption has set in. , 

The Lancashire Union Railway.—This new line has been 
completed and duly inspected by Colonel Hutchinson, and 
will be opened for traffic early next month. It oj up ap 
entirely new route from St. Helens, through Wigan to 
Chorley, and thence to Blackburn. A direct entrance is thus 
afforded the London and North-Western to Blackburn, and 
gives them the advantage of a new and shorter route to 
London. 

New Reservoir for Leeds —The new Lindley Wood reser- 
voir has been commenced. It is intended to be a mile and 
a half in length, and to be capable of containing 749,000,000 
gallons of water. It will gather the waters of the Wasb- 
burn, from which the improved water supply for the borough 
is to be secured. The reservoir will supply about 10,000,000 
gallons per day, of which 4,000,000 will be sent into the 
wharf as compensation water, and the remainder will be 
conveyed to the Arthington pumping station, and thence to 
the town, through the Weetwood filter beds. The cost of 
the works will be about 60,000/. or 70,000/., and their com- 
pletion will occupy two or three years, : 

The Ribble Navigation Company.—The directors, in their 
63rd half-yearly report, state that the revenue derived from 
tolls for the six months ending 30th June last, amounted to 


GAUGES FOR HYDRAULIC PRESSES. 

To tas Eptron or Exoixernine. 
S1,—Will any of your readers kindly answer the follow- 
ing question. Some time ago we supplied an hydraulic gauge 
to a respectable engineering firm who fixed the same ins 
house containing cight or ten presses. The gauge was fixed 
to the main from the pump, to which main pipe each of the 

a were connected by a stop cock, so that any one or 
all of the presses might be at work at the same time, by 
simply pumping in the force and then disconnecting the 
same from the main. 

The pressure at which the presses were worked was 
2} tons on the square inch, and the cylinder of each press 
10 in. inside diameter. 

When the pump (worked by a donkey engine) is at work 
every stroke of the ram is indicated by the pointer of the 
gauge, which pointer carries a maximum pointer. When 
24 tons is attained the engine is stopped and the gauge 
pointer remains at 2) tons, so long as the pump is still and 
the presses remain shut off from the main by their re- 
spective stopeocks, and it is not possible to indicate the 
pressure thus transmitted more accurately than the gauge 
indicates it; but the moment the forees put up in the 
cylinder of the press are hberated by simply opening the - 
cock of one or more presses, then the gauge as suddenly indi- 
cates 4 or 5 tons upon the square inch, although the pump is 
stationary. The result of which is that the gauge intended 
to be a criterion of the amount of force is simply a false 
register 

The other night a press was destroyed by the bursting of 
the eylinder, and, by letting off another press, the gauge 
stood at 5 tons on the square inch, and yet it is a known fact 
that the donkey engine always stops when 2} tons is attained. | 
The question we wish to ask is, What is the cause of the | 
maximum pointer ait the gauge indicating 24 tons more | total, 20,295 tons; 1869, grain, 8537 tons; other articles, 
than the pump forced it to when in action / | 5872 tons; total, 14,409 tons; total decrease, 5886 tons. 

Our own theory is that the cylinder being 30a. diameter | The decrease in the revenue is attributed to the want of dock 
multiplied into itself=100, being a circle, call it 7525= | accommodation for vessels of modern build to lie afloat when 
i! tons of —_ Poh. ~~» m Lip ss when th eg a in the port, and also to the promised lowering of the rates of 

@ gauge indicated 2), and as this force will increase Dy the | ,. ve of . - ive > 2. 
pred son aor of the latent heat of the water, adding a new carriage of grain, aa, railway — Liverpool to Preston 
motive force to that already pent up in the press, it follows anni aiden see yg he a ae 
that the press cylinders will eae he s break by this cause, rl NN EL UN DER 1 H E CHANNEL. 
but it must be self-evident that when the press is let off, the To THe Epitok oF ENGINEERING. — 
effective force exerted upon the main pipe which first fills | S1r,—Toeffect a more ready means of communication between 
England and the Continent has within the last century occu- 
pied the attention of many minds ; indeed it is difficult to say 





1868 amounted to #25/, 4s. 9d. The umports for the same 
periods were, 1868, grain, 11,535 tons; other articles, 8660 ; 


the press, and to which the gauge is attached, is instantly 
indicated by the gauge, and which in our case was tried over 
and over again, and invariably gave about 5 tons upon the 
square inch. 

Our opinion is that if the accumulated force of the 
cylinder was allowed to pass off by another pipe than the 
one which conveyed it, then there would be no difficulty, but 
so long as it is allowed to return to the pump’s tank by the 
same main down which it is transmitted (except a stopcock 
is opened and shut every time to protect the gauge), so long | 
will the gauge be acted upon as above. 

If you will kindly explain or open your columns to the | 
discussion of the subject, you will confer new light upon the | 
science to which your columns are so generously devoted, | 

| 
j 


the Channel, or who even was the first to propose tunnelling 
under the river Thames. The Times newspaper of October 
3rd, 1798, the same that announced to the world Nelson's 
great victory off the mouth of the Nile, contains a notice of 
an application to Parliament for the construction of a tunnel 
under the Thames from Tilbury to Gravesend; this, had it 
been carried out, would have been a much more extensive 
work than tunnelling under the river from Rotherhithe to 
Wapping, afterwards attempted by Dodds and Trevithick, 
and successfully accomplished by Brunel. 

Captain Tyler has, in his very able and impartial report on 





and remove a difficulty out of the way of those who object to 
the above theory, and oblige, 

Dear Sir, yours respectfully, 
Puttosorpny ayy Fact. 


schemes which have been proposed and brought to the notice 
| of the Board of Trade, and, as he says, it might be wise to 
Leeds, August 17, 1869. test the practicability of constructing a tunnel, it would only 
The fact stated by our correspondents is an interesting ] 
one; but we believe that it is due to a slight leakage from geology of the coast varies very considerably between the 
the main after the pump is stopped and the presses shut off. . 
If this leakage exists, the effect would be that the pressure Boulogne, and the safest course would be to select the most 
in the main would fall somewhat below that in the presses, | impervious strata possible. A line from the South Foreland 
and under these circumstances, when the cock communicating | t0 Cape Blanc-nez follows the ¢ halk all the way across the 
with one of the latter is opened, there would at first be a flow | Channel. A line from Dover or Folkestone ve Gris-nez 
of water from the press into the main, and we believe that it | Commences in chalk and crosses the green sant and other 
is the sudden arrest of this flow which affects the gauge in | strata. A line from Dungeness commences 10 the W ealden, 
the manner described. If this is the correct explanation, and follows it and the next lower beds of the Mesozoic series, 
our corr spondents may get over their difficulty by reducing | chi fly beds of clay and compact sandstone, all the way to 
considerably the bore of the pipe connecting the gauge to the | Cape Gris-nez. The lower chalk produces nothing of any use 
main. This reduction would in no way diminish the accuracy | for building, excepting that it may be converted into lime; 
of the indications given by the gauge, but it would check the | : 
sudden action of the latter.—Ep. E. | submarine works. The Wealden and next lower beds of 
Purbeck and Oolite contain strong clay for bricks, tiles, &., 


LIVERPOOL NOTES. : ; argillaceous shales, Portland stone, extensively used in build- 

_ Laverroot, Wednesday. | ing St. Paul's, Kimmeridge clay, and gritstone, good for 
Reopening of the Garston Steel and Tronworks.—Aa I in- | building; and on the surface of Dungeness there are many 
— some time ago, the Garston Steel and Ironworks million cubic yards of gravel and shingle spreading over 
anve been again put into operation, and, as far as present | 3000 or 4000 acres, all above tide level, which would be of 
appearances go, are — Ay - et ge ae bw | great use in making concrete, so that much of the materials 
company is composed of local capitalists, who were the | to be obtained out of the excavations could be used in con- 
principal partners in the original company, and now hold the | structing the tunnel and works, whereas in any other pro- 
u rs f the oom = ry is all ves modern charneter, | ject, whether bridge, tunnel, or tube, or anything else that 
anc w capa ye Of eZecuting & large amount Of work. 


furnaces have been constructed. The reopening of these im-| have to be bought and brought to the spot at very greatly 
portant works will give employment to about 500 artisans, | increased expense. , 
and, as orders come in, this number will no doubt be largely It is very well known that the chalk is, with the exception 
increased | perhaps of the green sand, the most porous formation in the 
The Windsor Foundry Company are also about to remove | whole series ot geological strata, that it besides contains 
their extensive business to Garston. They have purchased | many fissures or partings through which water will find its 
about ten acres of land to the south of Mesers. W. ©. Miller! way. and as there is no plastic or impervious covering on 
nd Co.'s shipbuilding yard, and are at present levelling the | the bed of the Channel between the South Foreland and 
ind to the height of the river wall they propose to con- | Cape Bl 
ruct. This will require 30,000 cubic yards of earthwork, | 300 ft. of water above the bottom of the work proposed, there 
out one-fifth of which has been already deposited on the | will be but little probability of overcoming the influx of sea 
argin of the river. The works of the Windsor Company | water into the works. Burr, in his Elements of Geology, 
are of 4 most important character, and include a dock 400 ft. | observes, “‘ From its soft porous nature the chalk readi 
n length and 40 ft. in width, the company intending to | absorbs the rain which falls upon it, and as this formation is 
rry on shipbuilding as well as their ordinary engineering | v« ry homogeneous throughout and presents no retentive beds, 
the water passes without interruption through the upper 
part of the mass till its i 


business, in f locomotive and marine 
marl and clay which underlie this formation. 


Hatruction 


luding the cx 
; } 


I ave branch lines to their works 
Hence the 


es. They intend t& 
the London and North-Western Railway, which are to 

he forges and machinery sheds. | lower beds of the chalk present copious springs, which either 

Additions lo the Trade of Garsten.—Besides the | burst out naturally in the sides of the hills or may easily be 

igar refinery and glass manufactory are also about | tapped by sinking wells.’ What, then, would be the result 

t st Garston, but the preliminary negotiations | under the head of water to be encountered in crossing the 


yard to the 


6361. 5s, 1d., while that for the corresponding half-year of | 


who was the first seriously to propose tunnelling or bridging | 


the subject of crossing the Channel, given dates of the various | 


be wise to consider well which is the best line to select, as the | 


South Foreland and Dungeness, and between Calais and | 


but the hydraulic lime of the blue lias is much better for | 


Brigade. 
beds of fresh water limestone, Purbeck marble sandstone, | 


le of Several | can be devised for carrying a railway over, under, or on the | 
alterations of value have been lately made, and additional | bed of the Channel, nearly all the materials required would | 


tlanc-nez, and as there would be at least a head of | 


assage is stopped by the beds of 


Channel? But there emmy day oa i 
as proper point 
4h thi South Fossiend tine 
constructing the i 
it ap; that the whole distance from Dover to Cape Blane- 
nez is 33 miles, of this 204 would consist of t i 
whilst the distance from shore to shore is 22 miles or 38,7 
yards. The porous nature of the strata and the deep water 
all the way across will not admit of any shaft being put 
down within the tideway, so that the only means of ingress 
and egress would be the shafts on the opposite coasts, and in 
order to test the practicability of keeping the water out of 
the workings it has been to run two prelimi 
driftways, estimated to cost 2,000,0001., which driftways are 
to be 9 ft. and 6 ft. in section, allowing very limited space for 
carrying on the excavations; but supposing an advance 
from each shaft at the rate of 6.20 yards per day, which is 
more than double the rate of advance now making in the 
Tower subway, and which is through clay, the whole would 
take ten years to accomplish, and as it is intended to com- 
plete the driftways before commencing the tunnel, and as it 
would not be safe to assume a greater rate of advance per 
day than half the above, or 3.10 yards, including excavations, 
brick works, culverts, and drains complete, the whole work 
would, under the most favourable circumstances, occupy 
thirty years, and the minimum cost has been stated at 
10,000,0007. On the other hand, the Dungeness line crosses 
a shoal in mid-channel, called the “ Ridge,” nearly a mile 
broad, with not more than 12 ft. of water in some parts at 
low spring tides, giving facilities for sinking an extensive 
shaft, which, in consequence of reducing the length of “ lead” 
to and from all parts, would more than double the facilities 
of carrying on the works as compared to the South Fore- 
| land line, and the impervious strata would admit of other 
temporary shafts being sunk in order to facilitate the con- 
struction of the tunnel, which certainly might be done 
within six years at a cost under 7,000,000/. 
| Again, in the case of the South Foreland line, it has been 
| proposed to cast the whole of the spoil, amounting to several 
million cubic yards, into the sea, which would have the effect, 
no doubt, of shoaling the channels leading to Dover and 
other harbours, whereas the deposit of the spoil from the 
tunnel, if constructed at Dungeness, would, if spread over 
|the barren land already referred to, do very great good ; 
whilst the spoil from the shaft on the “ Ridge’ would be 
useful in forming a breakwater to protect the shaft from the 
action of the sea, and for other purposes. 

The Dungeness line would give all existing railways equal 
facilities of communication with the Continent to the great 
advantage of the public, Dungeness being very near the 
direct line from London to Paris, whilst the South Foreland 
is many miles too far to the east; thus, in every respect, 
Dungeness is the best starting point for the tunnel. 

Much has been said recently about improving the harbours 
both on the English and French sides of the Channel. Let 

| us improve our own harbours as much as possible, but it is 
not for us to assist in forming a great harbour on the French 
| coast merely for the sake of getting an improved steamboat 





| service, which would never overcome the risk, expense, loss 


of time, and unpleasantness of the sea passage. We want 
railway communication which would save passengers three 
hours between London and Paris, and the saving in the 


| transit of goods might in many cases be reckoned in days. 


I am, Sir, your most obedient Servant, 
Gores Remincron. 
15, Fleet-road, Haverstock-hill, August 25th, 1869. 


Steam Firg-Enciye vor tur City or Hampvre.— 
This engine, constructed by Shand, Mason, and Co., was 
tried on Wednesday at the Grand Surrey Canal, in the pre- 
sence of a number of eminent engineers and other gentlemen 
connected with fire brigades and fire engine matters. It is 
the first they have made of their newly-patented equilibrium 
steam fire-engines, for which a large silver medal was 
awarded at the Agricultural Show held at Edinburgh, and 
| has since been tried in public at various provincial towns. 
The general arrangements of the engine are the same as in 
their engines used by the Metropolitan (London) Fire 
The fore part of the carriage is reserved to carry 
the firemen and the hose and implements. The boiler, with 
| the fire-engine works fixed to it, being placed close to the 
j hind axle, the whole being mounted on springs and high 
| wheels, is drawn by a pair of horses at great speed. ‘the 
| boiler, by a novel arrangement of inclined tubes, combines 
the greatest possible rapidity in generating steam with 
jeconomy of fuel, and is extremely simple in construction ; 
00 Ib. pressure has been frequently raised from cold water 
}in 6 min. 40 sec. The engine consists of a set of treble 
| pumps, an arrangement found by long experience, to be the 
most —- for raising water under pressure. They are 
worked by a corresponding set of treble steam cylinders, the 
whole being fixed to the boiler, and forming the most 
equable steam fire-engines yet constructed. The flow of 
| water through the hose and suction pipe being perfectly 
| uniform, producing a jet quite as stoke as those obtained 
| by pressure from gravitation and ayoiding all shocks to the 
engine. All present were highly gratified with the rapidity 
with which the steam was raised, and the manner in whic 
| it was increased after the engine was set to work, and main- 
tained during the trial, and the perfectly smooth and quiet 
working of the engine. The following are the details of 
the experiments: The materials for the fire having been laid, 
and the boiler supplied with cold water, steam was raised to 
a pressure of 100 Ib. to the square inch in 7 min.4sec. The 
engine was then started with two jets 10-16ths and 12-16ths of 
an inch in diameter; afterwards, with four jets, being two 
each, 10-16ths and 12-16ths of an inch in diameter, throwing 
the water to a height of 120 ft.; afterwards, one jet of 14 in. 
diameter was thrown toa height of 180 ft., alsoa jet of 14 in. 
to over 100 ft.; the experiments concluding with one of 
lj in., the engine working throughout with the test 
regularity, the steam being generated so freely that the door 
of the furnace was opened a greater part of the time. 
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RECENT PATENTS. 
Tux following specificats 


specifications of completed all 
Gene TET aS Sear 1008, and Ghat yoor oad te given 


is ing them, at the annexed prices, from the Great Seah 
Patent Office, -lane. 
(No. 3655, 10d). William 


by 
action of air some . Hancock's plans for 
drivingengines by a combination of steam and air very 
greatly resemble— if, in fact, they are not practically identical 
with—those of Mr. James Parker already described in our 


es. 

" No. 3565, 6d.) Charles Denton Abel, of 20, Southampton. 
buildings, patents, as the t of Thomas Schoenberger 
Biair, of Vittsburg, “es us Guzman, of New York, 
Francis Ellershausen, of Ellershause, and Augustus E. 
Stayner, of Nova Scotia, the production, as an article of 
manufacture, of a compound, to which the name of “ pig 
bloom” or “ pig scrap” has been given. This compound is 
a conglomerate of cast iron, oxides, wrought iron, and 
particles of matter more or less approaching one or other of 
these substances ; and it is produced by intimately mixin 
with fluid cast iron oxidising substances in such a manner rs 
in such quantities as to bring the mass to a solid condition. 
Methodsof manufacturing the above-mentioned conglomerate 
are also included in the patent. 

No. 3567, 8d.) John Henry Johnson, of 47, Lincoln’s-inn- 
fields, patents, as the agent of Benjamin Bellair, of Paris, 
neat arrangements of safety tackle for raising or lowering 
weights, which it would = drawings to explain clearly. 

(No. 3668, Is. 4d.) William George Beattie, of South 
Bank, Surbiton, patents arrangements of equilibrium slide 
valves, these including, amongst others, the valve illustrated 
and described by us on pages 364 and 356 of our last volume. 

(No. 3571, 10d.) Thomas Prideaux, of Sheffield, patents 
methods of constructing sea walls or breakwaters by filling 
in iron cases or cages with rubble and concrete, and facing 
them with concrete blocks. 

(No. 3673, 8d.) Henry Edward Newton, of 66, Chancery- 
lane, patents, as the agent of Horain Wallace Colver, of 
Brooklyn, U.S., arrangements of atmospheric hammers for 
crushing ores, &c. According to these plans, the hammer- 
head has a cylinder formed in one piece with it, and motion 
is communicated to it by the reciprocations of a piston fitting 
this cylinder. 

(No. 3574, 8d.) Henry Edward Newton, of 66, Chancery- 
lane, patents, as the agent of Lemuel Scudder Filtuan, of 
Brooklyn, U.S., an arrangement of gearing for multiplying 
motion on a single shaft. This arrangement is a very in- 

nious one ; but it is one which, we believe, would be found 
Sitkeult to keep in good working order. 

(No. 3581, 8d.) George Berkhardt, of Radcliffe, patents 
arrangements for regulating the supply of gas to mills and 
factories. According to this plan, the gear is only turned 
fully on when the engine of the factory is at work, a gover- 
nor driven by the engine opening the supply valve when the 
eugine 18 In motion. 

(No, 3592, 10d.) Englebert Théophile van Hecke, of 
Courbevoie, near Paris, patents an arrangement of vertical 
steam boiler. In this boiler the internal firebox is connected 
with the top of the boiler by tubes, and the heated gases, after 
escaping from these tubes, are made to pass down around the 
exterior of the boiler to a flue leading to the chimney. 

(No. 3593, 10d.) Nicholas Demetrius Spartali, of Liver- 
pool, patents the method of burning liquid hydrocarbons in 
steain boiler furnaces, &c., the liquid fuel being, according 
to this plan, blown into the furnace by jets of steam or air. 
We certainly cannot see anything new in this. 

(No. 3600, 10d.) Francis Holt, of Gorton, patents the 
lubricator of which we published an engraving and descrip- 
tion on page 75 of the present volume, and also an arrange- 
ment of metallic packing for piston rods, &c, the construc- 
tion of which it would require drawings to explain clearly. 

(No. 3603, 8d.) John Sincock, of 6, Hagley-road, Bir- 
mingham, patents a peculiar arrangement of ratchet and 
pew! for ratchet braces, which it would require drawings to 
describe clearly. 

(No. 3607, 8d.) Edward Thomas Hughes, of 123, Chan- 
cery-lane, patents, as the agent of Francois Bertrand, of 
Boulogne, machinery for dressing, moulding, and polishing 
stone. It would be impossible for us to describe these 
arrangements briefly. 

(No. 3609, 6d.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of Charles Seymour, of La 
Poste, Selene, and Dallingham Clark Washington, and 
Fitch Raymond, of Cleveland, U.S., fitting paddle wheels 
with floats curved transversely, these floats being hung on 
pivots, 80 that they can revolve freely on a longitudinal axis. 

{ is stated in the patent that the floats may also be curved 
longitudinally, onl ae may add that unless they are so 
curved, and that to a considerable extent, the effect of the 
manner in which they are hung will be such that on strikin 
the water they will turn on their axes and be drawn thro 
edgeways, thus affording but very little propelling power. 
any case the arrangement is inferior to those in ordinary use. 

(No. 8611, 10d.) John Harrison Moreland, of Belfast, 
and James Conlong, of Blackburn, patent improvements in 
the details of pneumatic looms. These include lining the 
shuttle box with cork wood, for the purpose of rendering 
them more perfectly air tight, and factlitating the entrance 
and exit of the shuttle, and also employing cylinders and 
pistons in place of bellows, for injecting the compressed air 
behind the shuttles. 

(No. 3625, 8d.) Andrew Wyllie and James Latham, of 
Liverpool, patent a machine for cracking palm and other 
nuts. This consists of an arrangement strongly resembling 
Blake’s well-known stone breaker, the movable jaw, how- 
ever, deriving its motion from an eccentric direct instead of 
through the medium of a toggle joint. 


i wrought iron in the manufacture of cast steel ; while 
4 plan consists in introducing the “pig scrap” or 
“pig bloom”—broken into small pieces—into a bath of 
molten cast iron until the requi 
ane of these processes are also included 
in patent. 
(No. 3634, 8d.) John Heaton, of Mill, patents 
the converting vessels used for subjecting molten 
iron to the action of the nitrates of soda or potash, with dis- 
shasee Openings near the bottom, these openings being closed 
a plugs or suitable doors, Mr. Heaton also ts making 
the diaphragms, employed to prevent the ‘asics cxatet from 
coming into immediate contact with the nitrate, of blast 
furnace slag, or other fusible silicates. 





THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 


11%. JoHuN Bencer Spence, Manchester, “Improvements in the 
treatment of cast iron for its conversion into malleable iron or 
ateeL” 

1661. JeaAN MARIE Mvurexse and Hengi Guinert pe VaLory. 
Guérande, Département de la Loire Inférieure, France, “A 
novel liqueflable compound substance to be used for extinguish- 
ing fires.” 

2095, LOUIS SCHALLEIDNER, 36, Rue de Malte, Paris, “ Improve- 
ments in machinery or apparatus for stamping wax and other 
candles,” 

2348. Emtie Rimovx, Paliseal, Belgium, “ A life - preserving 
dress.” 


2340, Baistow Howrt, 1, Serle-street, Lincoln’s-inn, “A new or 
improved numbering register or ap tus.” 

2352. CHARLES JOHN CHUBB, 18, Endsleigh-street, Tavistock- 
aquare, “ Improvements in drilis and spparatus for boring holes 
in coal, hard ground, slate, and minerais.” 

2354, Wiu.liam kosset LAKX, §, Southampton-buildings, “Im- 
provements in devices for bolding the chimneys of gas burners 
and other lighting apparatus.” 

2356. WiLLIAM ToNnGUs, Brixton, “ Improved means, apparatus, 
and machinery for generating elastic vapours, and applying 
such vapours for producing motive power. 

2358, WILLIAM MANWARING, Britannia Works, Banbury, “ Im- 
provements in harvesting machines,” 

2360, George Nickerson, Barningham, “Improvements in 
apparatus for raising and stacking straw and other agricultural 
produce.” 

2362, HeNRY BRaNDReTH, Manchester, “ An improved arrange- 
ment and construction of cutter to be employed in the mannu- 
facture of saw handles and other articles of « similar descrip- 
tion.” 

2364. WitttAm Epwarp Newron, 66, Chancery-lane, “An 
improved process for purifying or disinfecting alcohol and 
alcoholic liquors.” 

2366, ALFRED BUCKINGHAM IBBOTSON, Sheffield, “ Improvements 
in joints for aniting and securing the ends of railway rails.” 

2370. Geoxee Rircuie, Belmont-villa, Tyrwhit-road, Lewisham- 
road, “ Improvements in the construction of tents and sun- 
shades or weather protectors suitable for carriages and other 
vehicles.” 

2372, GEORGE RASTALL, Manchester, “ Improvements in veloci- 
pedes,.” 

2374. SaMvugL Osporn, Sheftield, “improvements in knives and 
knife bars for reaping and mowing machines.” 

2376. JOHN FROGGATT, Lenton, “ Improvements in pickers em- 
ployed in the process of weaving.” 

2378. CLINTON EpGCUMBE BROOMAN, 166, Fleet-street, “ Improve- 
ments in Means or apparatus for carrying or storing eggs.” 

2380, Henry WIMSHURST, 5, Attenburg-terrace, Wandsworth- 
road,“ Improvements in marine propellers, and in vessels to 
receive the same.” 

2382. WiLtiAM Rosert Lake, 8, Southampton-buildings, “An 
improved apparatus for adding numbers,” 

2384. Ronert LoNGpoN, Manchester, ‘‘Improvements in safes 
and refrigerators for preserving and cooling food and other 
articles.” 

2388, CHARLES WENZELAS ZENGER, CHARLES LOViIsSTRvuseE, and 
LgoPpoLD MESLETT, Buckau, “A globular-cylinder manometer 
with double capillary lock.” 

2390. Josepn E..icorr Hoimes, 12, Buckingham-street, “ Im- 
provements in cutting and dressing stone.” 

2392. Tuomas Scnoempencer Bias, Pittsburg, U.S., “ Improve- 
ments in the treatment of conglomerates of cast iron and 
other substances, and in apparatus employed for that pu ag 

2396. Wittiam Waicat, Birmingham, “ Improvements in knobs 
and spindles.” 

2398. CALEB DAvip Watson, Liverpool, “Improvements in 
waterproofing fabrics and in the manufacture of compositions 
suitable for this purpose.” 

2400, Jouw Taenwick, Spittlegate Ironworks, Grantham, “Im 
provements in lubricators.”’ - 

2406. FrepericK HoTHam NeEpuAM, Mortlake, “ An improved 
apparatus to be applied to casks or other vessels containing 
liquid, to preserve the liquid while on draught.” 

2408, ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “Im- 
provements in the manufacture of phosph of ja.” 


Inventions protected for Six Months on the 
Deposit of Complete 8 cations. 

2416, Wittiam Ropert Lake, &, Southampton-buildings, “Im- 
provements in machinery for charging gas retorts.” 

2421 Eowarp Jacos Hitt, Victoria Station, Pimlico, and 
RicHagp Davis, 19, Craven-street, “ An improved sigualling ap- 
paratus used in hand signal lamps,” 

2425. James Lewis, Fenwick-street, Liverpool, “ Improvementa 

in extracting copper from its ores.” 

2436. Evwarp Henry Crapock Mowcn on, Oriental Bank Corpo- 

ration, Threadneedle street, “Improvements in agricultural 

machinery and in appliances for harvesting and preserving 
crops.” 

2435. Tuomas Wap and Walter Suaw Back, King’s Lynn, 
“ Improvements in machinery for twisting tobacco.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


2069. Epwarp‘Atrrep Cowrer, Great George-street, West- 
minster, “Improvements in machinery for sewing.”—Dated 








(No. 3626, 10d.) James Hogg King, of Glasgow, patents 
arrangements for checking pressure gauges, including that 


13th August, 1866, 





= in joints or connexions for pipes. 
217. AG — “ Lmprovements in steam engines.” 
2155, Wiuitau Wakefield, “ in me- 
fibroas 

it oma, sniinng, ala” Comng 





Sr aidot obi in or to locomotive engines 
and carriages, ada more for use on aver 
having inclines, but which may be also used 
ways of gradients.” — Dated 24th A 
2436. WiitsaM TAYLOR, street, “ 
in sewing machines.” 20th A’ 1866, 
2139. Ropeast °F gm poo ae Lewisham, “An 
improved d or apparat or manwuvring guna.”— 
Dated 20th August, 1866 


EDWARD ALFRED Cowren, Great Goorgs-streat West. 
minster, <p epgeennetats machinery for sewing. 


2149, Jone Loxevorrox, Belgrave Foundry, Leeds, “New or 
im: ed modes of li kam 
poo on kampakaon, linoleum, ip 


“‘* 1866, 
2151. Joux Moone Hyps, Greenwich, “A new or improv 
armour-pisied vessels,” 
Dated 22nd \ 
2168. Wittiam Weice, King-street, Southeca, * 
in the manufacture of cement method 


2192, Grones HUNTER, Morionethsbire, 
FOTUKRGILL hyper —— near Carmarvon, * yn | 
in tools for cutting slate, stone, marble, 
Nemes Ber Na 26th August, 1666. 


Patents on which the word Duty of £100 has 
been Paid. 
2231. Joun Stanpise# and Joun Goopex, Egerton, near Bolton, 


8 ”—Dated 20th August, 1862. 

2398. Joun Davis, Liverpool, “ Improvements in the manufac 
ture of spoons, forks, and similar articles,”-—Dated 29th August 
1862. 








Srzam Provestne sy Direct Traction.—Last week, 
the trials of and reapers, conducted under the 
i and Agricultural 5 took place 
at Nether Liberton, Edi and one of chief at- 
tractions on the ground was Mr. R. W. Thomson's road 
” which before the trials commenced 
was yoked to one of Mr. Murray's double-furrow ploughs, 
ond worked, so 40 to chow the perteeh ecmantd in whieh the 
engine is held by driver. Shortly after the engine had 
gone upon the ground, it was taken down toa burn which 
ae After supplied, it was run 
k to the ploughing ground up « steep incline rising 
actually 1 in 44—a journey which certainly very few of the 
to see performed. It is no small advantage 
which the steamer possesses of being able to travel for its own 
fuel and water, much horse labour being in this way avoided. 
The full power and worth of the engine, however, were not 
displayed until it was seen moving over the ground with the 
test ease, and at a smart with two of Fowler's 
ouble furrow ame ‘oked to it doi rate work, both 
down hill and up hill. bite which the india-rubber tyres 
ive on the soft land is so perfect that the road steamer 
fia its work in neatest and most finished manner, and 
with perfect ease, and absence of any drawback or impedi- 
ment. 


Patewts.—In the year 1868 there were 3991 applications 
for letters patent; 2490 were thereon, and 

specifications were filed; 1501 applications lapsed or wers 
forfeited in the year through the applicants failing to pro- 
ceed for their patents within the six months of protection, 


pa 

fications. With ard to the older ta, it that 
13,101 bear date between the tof Drtober, 1860, and the 
3lst of December, 1868. The itional progressive stamp 
duty of 50/. was paid at the end of the third year on 3692 of 
that number, 9409 became void. The additional pro- 
gressive stamp duty of 100/. was paid at the end of the 
seventh year on 1274 of the 5692 remaining im force at the 
end of the third year, and 2418 became void. Consequentl 
about 70 per cent. of fhe 13,101 patents beeame void at the 
end of the third year, and about 90 per cent. became void at 
the end of the sy ear. The proportionate number of 

ents becommg void by reason of non-payment continues 
aie the same to the present time. In the year 1868 the 
stamp duties received in respect of ts amounted to 
119.2711. The fees to the Attorney- and Soliciter- 
General for England, and to their clerks, absorbed 11,9151. 
The Attorney-C and Solicitor-General for Ireland re- 
ceive 20001, as compensation, and the Lord-Advocate 8601. 
The Patent Office establishment takes 9882/.; the printers, 
17,6771. There are other items of expenditure, but the surplus 
is very large, and the aggregate surplus income from 1862 to 
the end of the year 1865 exceeds 726,000/. The Commis- 
sioners repeat in their report this year that the building de- 
voted to the purposes of the Patent Office is not, and never 
can be made, suitable for the requirements of the office. 
They add that the building is now , and there is a con- 
tinual increase of specifications and scientific works, for which 
provision must be made. Complete sets of the Commissioners 
of Patents’ publications, each set including more than 2500 
volumes, have been presented to the most important towns 
in the kingdom, to be accessible to the public daily free 
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WARSOP’S AERO-STEAM 


water surryr 


ENGINE: BOILER AND AIR-HEATING 














We illustrate, above, the arrangements of boiler and air- 
heating pipe used in connexion with Mr. George Warsop's 
aéro-steam engine now being worked at Nottingham, and 
which was described in the paper read by Mr. Richard Eaton, 
before the British Association at Exeter last week. As we 
reprinted Mr. Eaton's paper in our last number, and as, 
moreover, we publish an article on Mr. Warsop's system 
on page 144 0f the present issue, it will be unnecessary 
that we should do more here than describe the apparatus 
we illustrate. 

The pipe through which the air is forced into the boiler 
by the action of the air pump is of iron, and is 1}! in. in dia- 
meter outside and lj in. bore. On leaving the pump the 
pipe is first led to the heater, shown on the left of the en- 

ving, wherein it is exposed to the exhaust steam. The 

ter consists, as will be seen, of a cast-iron cylindrical 
vessel placed in a vertical position and provided with two 
branches—one near the b ttom and the other near the top— 
through which the exhaust steam respectively enters and 
escapes from the casing. At the top of the heater is placed 
a small cylindrical tank exposed at the bottom and sides to 
the exhaust steam, and perforated around the upper part of 
the sides, so that in the event of its receiving an 
excess of water the latter may overflow and fall to the 
bottom of the heater. Through a stuffing-box at the bottom 
of the tank there passes a tube provided with a rose at the 
lower end, this tube being carried by a float, which swims in 
the water at the bottom of the heater, as shown, and, by 
means of a cord passing from the top of the tube, works a 
cock, which regulates the supply of water to the tank at top 
of the heater. The action of this heater will be readily 
understood without further explanation, and we need merely 
add that it furnishes a steady supply of hot feed water at a 
temperature of from about 195° to 200° 

The air pipe, after leaving the heater just described, passes 
along the exhaust pipe to the chimney, and descending the 
latter spirally, as shown, passes into the flue beneath the 
boiler. Here it is led backwards and forwards, as shown in 
the plan, and after making several convolutions in the smoke- 
box, is led back to the front of the Seiler, where it com- 


municates with a valve box containing an ordinary light | 


clack valve. The object of this valve is to prevent water 
from entering the air pipe when the engine is stopped. From 
the valve box a pipe is led down within the boiler to the 
bottom of the latter, this pipe being perforated at intervals on 
the upper side. The perforations are placed closer together at 
the further end of the pipe than they are at the end at which 
the air enters, and by this means an equable distribution of 
the air at the different parts of the boiler is insured. 


The lengths of the various portions of the air-pipe are 
as follows: In feed-water heater 12 ft.; in exhaust pipe 
13 ft. 6 in.; in chimney and flues, including coils in smoke- 
box and under boiler, 58 ft. ; total, 83 ft. 6in. The total 
external surface exposed by this pipe is thus about 36] square 
feet. 

The principal dimensions of the boiler are as follows: 
Length 8 ft.; diameter of shell 3 ft. 6 in., diameter of fire- 
box flue 2 ft. 2 in. ; length of firebox and combustion chamber 
5 ft.; and length of tubes 3 ft. The tubesare 41 in number, 
most of them being 2§ in., and some of them 2,*, in. diameter. 
The total effective heating surface exposed by the boiler is 
about 130 square feet. 

UTILISATION OF SEWAGE.* 
By Mr. T. D. Barry. 

Me. T. D. Barry remarked that every one was doing or 
thinking something about the matter. Several systems were 
proposed for utilising sewage, but many were merely visionary, 
some quite impracticable, and others opposed to every notion 
of comfort, cleanliness, and refinement. But the great ques- 
tion was, were they to irrigate or filter? The average 
oan of sewage to be disposed of was 35 gallons per head 
daily. The three towns which were put forward as successful 
em ay of irrigation were Edinburgh, Worthing, and 
Croydon, and it was remarkable that in each of these in- 
stances the whole volume of the sewage was not continuously 
passed over the land, but has other and independent outlets. 
At Edinburgh the sewage was only applied during one part 
of the year to the land, the burn or brook receiving it during 
the other seasons. At Worthing it was not continuously ap- 
plied to the land, but was allowed to flow away into a 
creek communicating with the sea—when the land was sup- 
posed to have had enough—and at Croydon there was a very 
convenient outlet into the metropolitan sewers whenever it 
was found necessary to use it. These facts would in a great 
measure account for the good account given of the land and 
crops near these places. There could not be a question as to 
the value of sewage, which ever way it was applied to the 
land. Liverpool had recently adopted a plan for the 
disposal of sewage by carrying it some distance on to the 


Crosby Sands, and that he believed a sound and proper | 


plan. Sewage had been applied to clay or sand, and 
found to produce the most beneficial results; and its 


advocates stated that there was no offensive effluvia | 


arising from it when applied toland. But Mr. Barry con- 
tended that it was water, and not sewage, which promoted 

* Abstract of paper read before the British Association at 
Exeter 


| the necessities and local difficulties of our towns. 
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the growth of the crops, and he believed from evidence given 
by various parties that though sewage was passed over land, 
yet a certain injurious miasma always arose from irrigated 
fields. He thought there should be some hesitation before 
towns adopted this course. He would prefer to see the fil- 
tration system adopted, as it was more generally — to 

By a proper 
application of the filtration system effluent water could 
be made both clear and innocuous, whilst the suspended 
or solid matter could be sold to farmers, who would 
generally readily purchase it for manure at a price which 
would pay all expenses incurred by the filtration. At 
Leamington this system was adopted, and the favourite 
walk of the town was by the river side and within five 
yards of the sewage outfall. He did not, however, wish to 
advocate any particular system of sewage, but would merely 
claim for the filtration process that the water which it 
passes into the streams is as innocuous as any that the irriga- 
tion system produces. But in neither case was the water 
freed from manurial elements, though he was satisfic i that 
by either irrigation or filtration the smaller quantity of 
sewage water which passed into the much greater volume of 
river water is in every respect free from injurious influence 
either on the public health or the rivers themselves. A long 
discussion followed this . Most of the speakers were 
in favour of irrigation, thinking that filtered water was 
almost as impure as the original sewage water. Two or 
three spoke in favour of the dry earth system. Mr. Barry 
was thanked for the paper. 


Tae Prorosep Teteerarn CaBLe seTween ExGias? 
AND Brest.—With regard to this cable the report of the 
Submarine Telegraph Company, which has just appeared, 
states: “The Société du Cable Tramsatlantique have sue- 
cessfully laid down a cable between Brest and America, and, 
in order to attract a part of the English correspondence to 
their new line, have applied to the directors of this company 
for permission to lay down and work a cable between Brest 
and England, to be used exclusively for American corre- 
spondence. This privilege the directors could not concede, 
as they were advised it might prove prejudicial to the nghts 
of the eg under its French concession, but, with the 
concurrence of the French Telegraph Administration and 
Her Majesty's Postmaster-General, the directors are nee 
tiating terms of an agreement with the Société du Cable 
Transatlantique, which, no doubt, will be advantageous to 
both companies, and afford the public means of direct com- 
munication with America by the lines of the Submarine and 
French Atlantic Companies.” 
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ADJUSTABLE KEEL AND BILGE BLOCKS. 


DESIGNED BY MR. JOSEPH THOMAS PARLOUR, BROOKLYN, U.S. 
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_ We illustrate in the annexed engravings forms of ad- 
justable keel and bilge blocks, designed and recently patented 
in this country by Mr. Joseph Thomas Parlour, of Brooklyn, 
U.8. These blocks, which are especially designed for sup- 
porting a ship or other vessel laid up in dock for repairs, are 
made in several parte or sections, and their peculiarity 
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consists chiefly in the construction and arrangement of these | 


parts, and in the means for adjusting and securing them in | 


any desired — under the vessel, so that they may be 
adapted to the latter, whatever its dimensions may be, with- 
out removing the water from the dock. 

In our engravings, Fig. 1 is a transverse section of a dock, 


showing the arrangement of Mr. Parlour’s blocks therein, | 
and Fig. 2 is a transverse section of the dock with the blocks | 
| parts of the block are adjusted in any position the paw! will 
| retain them in such position as long as it is desirable or 


adjusted for a vessel of smaller size ; Fig. 3 is a side elevation 
of one of the keel blocks; Fig. 4 is a similar elevation, illus- 
trating various modifications in the said block; Fig. 5 isa 
plan of one of the bilge blocks; Fig. 6 is a corresponding 
side elevation ; and Figs. 7 and 8 are side elevations of bilge 
blocks with certain modifications in their construction and 
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wedges, a', a?, is effected. This windlass is arranged in any 
suitable manner at the top or other convenient part of the 
dock. The windlass may be advantageously placed in the 
position shown in Figs. | and 2, above a platform, C, which 
affords a convenient support for the men employed to operate 
the windlass. Mr. Parlour prefers to use an endless chain, 
the ends of which are attached to the wedges, a', a*, and 
arranged over the guide pulleys and windlass in such a 
manner that in adjusting the blocks both of the wedges will 
be drawn in or out equally and together under the keel of 
the vessel. A toothed rack or ratchet bar, 4, is arranged 
upon the inclined face of the lower block, a', and a — i, 
is pivotted to the upper block, a*; this pawl is made to 
engage in the teeth of the ratchet bar, 4, so that when the 


necessary to do so. The pawl, i, is preferably made double- 


| jointed, or with an intermediate joint, i*, between its pivot, 


| drawn out of the ratchet teeth, and release t 


means of adjustment. Figs. 3 to 8 are drawn to an enlarged | 


scale ; but the reference letters used apply to the same parts 
in all cases. 


The blocks, a, for supporting the keel are preferably made 
as shown in Fig. 3, arranged one | 


in three parts, a’, a’, a’, 
below the other. Two of these parts, a!, a, are wedge- 


shaped, and the lower one, a', rests on metal tracks or ways, | 


b, on the bottom of the dock, A. The wedge-shaped pieces, 
a', a?, are preferably made of cast iron, the weight being 
diminished by leaving open spaces between the si 
desired they may be made of wood faced with iron, and then 
they are left solid. The third part or cap, a’, on which the 

of the vessel rests, and which lies on the upper wedge- 


ee 
shaped piece, a’, is made of wood, and its top and bottom | 


surfaces are lel with each other. The said top piece is 
provided with guides, c, which extend downward at the sides 
of the wedges, a',a*. Mr. Parlour prefers that these guides, 
¢, should be iron bars, each of which is secured to the cap 


, but if | 


block, a*, and fitted to slide in a knee piece, ¢, arranged in | 


the centre of the bottom of the dock. In mary | the 
blocks, a, under the keel of a vessel the wedges, a', a", are 
Pos we in * out under the top piece, a*, which, by means of 
= ; , ‘ — 
oma ¢, is kept in a vertical plane as it is raised 
At the ends of the ways, 5, Mr. Parlour arranges guide 
Pulleys, SJ, over which are chains or g, preferably 
ing to a windlass, B, whereby the adjustment of the 


| 
| 
| 
| 
| 


i 
| 
} 


i', and extremity, i*, as shown, so that it may be conveniently 
wedges, a’. a?, 
so that they may be adjusted when the weight of the vessel 
is on the blocks. The pawl, i, is kept rigid while in gear 


| with the rack, h, by a strong taper bolt, #, which may be 


readily driven back or withdrawn from ita socket, i*, when it 
is desired to adjust the block. The pawl, i, will then bend 
at the interrnediate joint, é*, and ean be readily disengaged 
from the teeth of the ratchet bar, h. If desired the pawls, é, 


| may be connected to levers so that they ae | be operated by 


chains or ropes attached to the levers extended to the 
windlass. This arvan ment is illustrated in Fig. 4, where 
the pawl, i, is shown fixed on the end of a shaft, 7, which is 
Sted to turn in the sides of the block, and is provided be- 

Lat connected 


| tween the sides with a double-armed lever, #*, 


to the cords, h*, which are passed over the Sa v. 
When the block is to be secured the pawl is by means 
of the catch, #*. The ratchet bar, h, is in this case arranged 
outside tege 90s Gattis at 

The blocks, k, Figs. 5, 6, 7, 8, for supportin i 
the vessel are rfertiy constructed wih wedge cooing 
Fa k*, which are hinged or join 


block when it is desired to adjust the block or 1 


emove it from 
the bilge of the vessel. This double or hi wedge, k', k*, 
is fitted to slide wu another , K*, which reste on the 


ways or tracks, }, at the bottom 
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described. The top or cap, k*, of the block on which 
the bilge of the vessel rests is fitted upon the upper surface 
oy sipating the lowes onlin chante cipahs Tae 
y ing er wedge, k*, u ways, b. 

part, tis i with Etcral Cedden, oa m= 


ward at the sides of the wedges, these guides con- 
sistin, of a ctraight bar, a, fitted between bars, m', at- 
tached to the lower wedge, k*. One of these guide bare i 
fitted on a hinge or joint, k*, so that it can be turned back to 
liberate the bar, m, if it should be desired to remove the 


up , kt. 

Tir. Parlour prefers to provide the double or jointed wedge 
k', k*, with two keys, », »', which, as shown in Figs. 6 and 
6, are fitted into keyways formed across the two parts of the 

. These keys are driven out when it is desired to 
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two parts, k', k*, and t open or close the wedge. 
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with the keel fairly over the keel blocks, a, which are arranged 
about 6ft. apart along the centre of the dock with the 
wedges drawn back, and the blocks adjusted to their lowest 
position, as shown in Fig. 1, the two locks at the stem and 


stern of the vessel are then raised by means of the windlass, | 


B, which forces the wedges, a', a*, inward, and raises the 
eap blocks as hereinbefore described till the ssid blocks touch 
the keel of the vessel. The bilge blocks, which previously to 
the entrance of the vessel have been drawn back to the mdes 
of the dock, as shown in Fig. 1, are now adjusted to the 
bilge, as shown in Fig. 2, the bloeks, £, and ways, b, | 
moved inward together by means of the windlasses, B, til 
the blocks are nearly in contact with the vessel, and then 
more eccurately adjusted by forcing in the wedge, k, upon 
the ways by cord or rope, s'. The intermediate keel 
blocks are then raised as hereimbefore described. The chains, 
i, are provided with a scale of divisions to facilitate the ad- 
justment of the blocks to any desired height under the vessel. 
‘he water being then removed, the vessel will settle fairly 
down upon the blocks, and the support will be evenly dis- 
tributed throughout the entire surface of the bilge and keel 
in euch manner as to permit the repairing, caulking, clean 
ing, and other operations to be conveniently performed. 
When it is necessary to remove either of the bilge blocks, 4, 
the double wedge is lowered by means of the keys or other 
levicees described, and relieves the block of the weight of the 
vessel which may be supported near that point, while the 
block is removed by temporary shores. 


EXPERIMENTAL RESEARCHES ON THE 
MECHANICAL PROPERTIES OF STEEL.* 
By Wreitam Farmparen, LL.D., F.R.S. 

( Concluded from page 124.) 

Berore entering upon the experiments, it wil! be necessary 
to repeat the formule of reduction ag given in the previous 
report of 1867. This appears to be the more requisite, as 
it may be inconvenient to refer to the Transactions of 15%. 
where it was originally introduced. 

Foruvcta ov Repuctioy. 
For the Reduction of the Experiments on Transverse Strain 

When a bar is supported at the extremities, and loaded ir 
the middle, 

of (1) 
4éK@ 
where / is the distance between the supports, K the ares 
of the section of the bar, d its dé pth. w the weight laid on 
added to five-eighths of the weight of the bar, 4 the cor- 
responding deflection, and FE. the modulus of ¢ ity 
hen the section of a bar is a square, 
e- @? (”. 
4éd* 
These formule show that the 


lastic 


deflection, taken within the 


Tante No.l. ANALYsEs oF 


1 Park ore (average) 
3° - (best rough) 
, ine) 
w (blast, No 
 - No. 2 
q ,; No. 


, 


* t 
Lindal Mo 


. (common) 
Linds] Cote (puddling 
Lindal Moor ( : 

. { a 
W hitrigg’s (puddling) 
Brogden’s (blast) 
Monsell Mine (best) 

** (average) 
Newton Mine ( blast) 
U rswick (blast)... 
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42.91 


which gives the mean value of the modulus of elasticity 
where if is determined from eq. (5). 
The work, U, of deflection is expressed by the formula, 
U=ixwx —“8 o « « &), 
2 2 
where 4 is the deflection in inches corresponding to the pres- | 
sure, w, in Ib. If w and 3 be taken at or near to the 
elastic limit, then this formula gives the work, or resistance 
analogous to unpact, which the bar may undergo without | 
suffering any injury in its material. This formula reduced | 
to unity of section becomes 


Us: wh 


wa (9). 
Jéh 
If C be a constant determined by experiment for the 
weight, W, straining the bar up to the limit of elasticity, so 
that the bar may be able to sustain the load without injury, 
then 
wi —~CKd 
‘ 
where C= }S, or ' of the corresponding resistance of the 
material per square inch at the upper and lower edges of the 


(10), 


section. . 
4Kd 11) 
ae 4 «¢ « « o @ ABR 
wi 

When the section of the bar ia a square, 
wi 

id 

which gives the value of C, the modulus of strength or the 
unit of working strength, W, being the load determined by 
experiment, which strains the bar up to its elastic limit; 
this value of C gives the comparative permanent or working 
strength of the bar. 


yh 


Us (12), 


Tensile Strain, ec. 


The work, #, expended in the elongation of an uniform 
bar, one foot in length, and one inch in section, is expressed 
Dy 

U=3.K.¥ (13), 


= P; A 


where P the strain in lb. reduced to unity of section 


and /, the corresponding elongation reduced to unity 
of length 

This value of u, determined for the different bars subjected 
to experiment, gives a comparative measure of their powers 

f resistance to a strain analogous to that of impact. 

By taking P. to represent the crushing pressure per unity 
of length, and /: the corresponding compression per unity of 
length, the foregoing formula will express the work expended 
in crushing the bar. 


Hematite Irow anp Stert ComPrayy’s 


Car- 
bonie 
Acid 


Phos- 
phe ric 


Sul- 


Alu- 


Phos- 
yhune 
mina. 


phorus|! 
phoru Acid. 


Aci 
0.04 | 0.02 | pone | none 
0.03 O01 os ” | 
none | none 
0.08 0.01 


0.04 
0.07 
} 0.30 
trace 
none | 
0.37 
0.24 
0.24 
| 0.43 
| 0.23 
0.02 
0.25 
0.09 
0.06 
0.15 
| 0.28 


0” 4 trace 
trace 
0.03 
trace 
none 
0.04 
none 
| trace 

none 


0.04 0.02 
0.04 
0.03 
none 
trace 


0.02 none 0.06 
| 0.01 
none 


trace | 


trace 
|; 0.09 
| 0.08 
1} 0.13 
| 0.04 
trace 
0.09 
0.06 
| 0.01 

0,02 


4.19 
143 
5.96 
2.43 
4.45 
none | 


none j none 


| 0.28 | 

0.08 |} 
O13 | 
0.24 


0.01 
none 
trace 
OM] } 


0.03 so 
| 0.03 


trace 


none 
trace 
0.02 


We now proceed to the experiments, tabulated in Table 
No. LL, upon a selection of expestenental bars, ied from 
the Barrow Hematite Steel pany and iangley Ma 
ranging from .999 in. to 1.044 in. square, the bearings being 


The second series of experiments refer to the tensile 
strength of — 9 —. rae Hematite Works and 
from ry Mill, t of the specimen being 8; 
and Rey bom practically ¢ of an inch. Table © TL 
shows the summarised results. 

The third series of experiments referred to in Table No, 
IV. show the power of resistances of the two classes of steel 
to compression. The ay height of the specimens before 
experiments was .970, the di ter .72in., the area being 
A071 square inches. 

Abstract of Experiments on Hematite Steet. 

The strength of these bars, owing to their flexibility, is 
inferior to the strength of the other Bessemer steel 
before experimented upon. Taking the average of all these 
latter bars asthe mean value of C, the unit of workingstrength, 
is 5.8 tons; whereas the constant for the hematite bars is 4.3 
tons, showing that the former are about one-third stronger 
than the latter. With about one-seventh more weight laid 
on the bars their power of restitution was measured by about 
two-thirds of the whole deflexion, showing that this load was 
considerably within that requisite to produce rupture. 
Owing to the high flexibility of the hematite bars their 
modulus of elasticity is low. A may be here worthy of ob- 
servation that for bars of the same length the modulus of 
elasticity varies inversely as the co-efficient (Di) of the de- 





| 4ft. 6in. apart. 


flection for unity of pressure and section—that is, E a5 ° 
a 

These bars underwent a great elongation by a tensile 
strain, and a large compression by a compressive strain, the 
average elongation being per unit of length .0792, and that 
of compression, 419; whereas the three numbers for the 
other bars before experimented upon did not on an average 
exceed .06 and .353 respectively, showing the flexibility and 
superiority of this steel in its powers to resist impact. The 
average tensile resistance of the} bars is about 35 tons per 
square inch, whereas the resistance of the other Bessemer 
bars before experimented upon was about 42 tons, so that the 
tensile strength of the latter is one-fifth greater than that of 
the former. 

The quality of hardness of steel and wrought iron may be 
comparatively measured by the amount of extension under a 
given tensile strain, and the amount of compression under a 
given compressive strain 

Applying this test to the results of the experiments on the 
various steel bars, we find that the hardest steel bars: were 
the strongest, irrespective of the companies by whom they 


were manufactured. We find, for example, that the elonga- 


Works, Barrow-1n-Frryess, LancasnHire. 
| 
Mag- 


: Alu- 
Suca. p 
nesia. 


} mina. 
j | 


99.58) 18.51 | 0.99 
100.39) 4 45 | trace 
106.95} 8.74] 
100,05} 16.11 | 


Total. | Lime. 


| 0.04 | trace 
trace | none 
” trace 
0.03 | 0.05 
0.08 | O11 
0.24 | 0.16 
0.05 | 0.04 
0.08 | trace 
0.06 ” 
0.10 
0.05 
0.12 
0.10 
0.07 
0.06 
0.16 


trace | Zo. 
0.14 | % 
0.41 
tov 
1.94 
O15 
0.15 
none | 
0.13 
0.14 
0.08 


100.20) 14.02 | 1. oat 
99.68; 6.55) 0.73 
99.66, 19.09 


1 
1¢ 0.661 12.37 


” 
0.09 
0.04 
trace 
0.07 





The names marked thus * are used for making iron by the Bessemer process. 


elastic limit, for unity of pressure, is a constant, that is, 


°=D, @ constant. 
uw 


é, 


we 


» . 
ei . ’ 
oe cs P be a series of values of D, 


wo wy) 


letermined by experiment in a given bar; then, 


lf 3 as =) (8) 


D -( += 
which gives the main value of this constant for a given bar. 
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| No. of Experiment. 
Work of Deflection 
Value of e the Unitof’ 


| Mean Value D of 


| 


(4), 
77.917 | 
14,383 | 


19.757 | 


77.944 
14.242 
20.155 





39,096,000 | 33,830,000 
30,764,000 | 34,443,000 | 
29,717,000 | 32,717,000 | 


01308 
£01280 
01319 


- 
and when the section of the bar is square, 


1 |The Barrow Hematite Steel Co. 

é 1 j 

=, DG, —. % 
i* 


” 
2) ‘ 
3) i 


The Barrow Hematite Steel Co.| H 1° 
H 2° 


9 : niga. 4 Pap 
_ | ‘~ H 4 7 


Hi June, 1866.) 
H?2 a 
=e 3.540 


18.480 
25.950 
23.490 
28.280 


21.200 
28.280 
24.250 
28.280 


wn 
If D, be put for the value of D, when d=1, then, 
D, = De 


1 (E48 
M wi 


a 
which expresses the mean value of the deflection for unity 


| 28,460,000 | $1,740,000 
| 28,440,000 | 28,610,000 
| 28,090,000 | 29,000,000 
| 29,600,000 | 28,590,000 
f H 5° | . 001658 | 23,740,000 | 26,720,000; 34.030 30810 
of pressure and section. This mean valwe, therefore, may H 6* < 001595 | 24,680,000 | 23,560,000; 34.420 31.730 
be taken as the measure of the flexibility of the bar, or as the 7" SSS eee 
modulus'of flerure, since it measures the amount of deflection } April, 1869. .001481 , 26,580,000 | 26,060,000 88.250 | 83410 
produced by a unit of pressure for a unity of section. It. 4 - | 001364 | 29,070,000 | 29,640,000; 108.400 | 101.100 
Substituting this value in eg. (2), we get, : F a | 001419 27,740,000 26,160,000; 105,900 | 102.300 
=” 7) 3 | ‘Ve 901295 | 30,400,000 | 35,120,000} 102.300 | 100.300 

ar : 001351 29,140,000 | 31,140,000} 86.440 | $1.600 
28,690,000 | 27,590,000} 80.210 77,130 


001383 
001384 
H0106 
001330 
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3 ts 
eis 
‘ Mark} Date of | — Breaking |, FA Sa. a 
Manufacturers on | Experi- é : 3 Strain per _-y Remarks. 
¥ Bar. | ment - inch ; oc 
PI \. rs @ ye +t ha 
K an | em Sas Seb 
ogee a a 
i ‘ x lb. tons. 
1 (The Barrow Hematite Steel Co.| H 1: 4Jume, 1867) 7.7006) 40,594) 98,383. | 41.700! 0406 | 1995:\Broke in neck. 
2 © "9 H2 é 7.7710) 80,304) 89,724 | 36.030) .0866 | 3495 |Broke in centre. 
3 ib me H3 pf 7.7809) 30,304) 68,607 | 30.630) .0666 | 2250 |Broke 1}in. from 
neck. 
| —— —— | -— to — ———— a 
4} r ' | H.1* | Jan., 1868) 7.7037! 80,304 66,281 | 29.590 1858 | 6157 |Broke in centre. 
5+ yr: . H2e » | 7.7978) 38,674) 72,341 | 32.690) 0312 | 1141 [Broke 2in. from 
j } / i ' centre. 
6 | rf H 3* 2 tee 52,014, 68,758 | 30.690) 0812 | 2791 |Broke Min. from 
} | neck. 
7 ” , H 4 ” | 7.79561 35,834 75,736 | 33.810) .0906 | 3430 | Broke in neck. 
@) os H5 es | 7.8654) 33,574, 74,016 | 33.040) .0765 | 2831 [Broke 1 im. from 
| | | | centre. 
o} m HO*}- | 7.8150] 85,124) 75,120 | 38.630] .1000 | 2756 | Broke in centre. 
idaloal | — { keke a on canmneiinmanalnanmnges 
10 'The Heaton Steel Company 1 | April, 1869) 7.8265) 41,104) 93,546 | 41.761) .0390 | 1824 | Broke in neck. 
il e | 2 n | 7.8176) 42,199) 93,526 | 41.752) 0312 | 1459 | “ 
12 | = | 8 | 4 | 7.81568) 49,469) 113,178 | 50.526! 0987 | 6802 [Broke @in. from 
j | | | centre. 
13 | } 4&4 i 7.8003; 45,828/ 134,869 | 46.816) 0864 | 1908 | Broke in neck. 

14 | ; 5 | w» .|7.8128) 44,144) 98,866 | 44.136 .0937 | 4631 |Broke near neck. 
15 | 6 | is 7.8166) 46,924) 105,098 | 46.915) .1041 | 6461 [Broke 2in. from 
scanehanitiaemmniamnememnmmpenaniel s | neck. ; 
Taste No. IV. SUMMARY or Resvts (OF THE EXPERIMENTS ON CoMPRESSION. 

3 hs $3 [Value of U; 
= € Mark Greatest Weight laid S ED | oe Work | 
+. Manufacturers. on _ Sutont on per square inch | $8 & i Eas mnded | Remarks. 
é& Experiment. ated & & ¢ |in Crushing! 
5 ke Bar. of Section. EO ee! 
v 5 wee ithe Bar, by) 
cs © 8-3 S| Eq. (18). | 
tb. | tons. | ae) tts 
1 |The Barrow Hematite Steel Co. H 1 June, 1867 | 225,668 | 100.700 200 22,556 | No Cracks. 
2 a x H2 ‘ 225,668 | 100.700 AD 50,752 | ~~ 
3 H 3 226,568 100,700 450 | 50,752 | om 
4 |The Barrow Stee] Company ... H1* January, 1868 100.700 ABU 64,136 No Cracks. 
5 » ¥ H 2° 9» 100.700 25 69,211 9 
6 R H 3* ” 100.700 Ai4 53,459 = Slight Cracks. 
7 a H 4* 100.700 = B92 44,211 | No Cracks. 
8 ‘ H 5* a 225,568 100.700 A400 45,113 | = 
i) ‘ H 6* | ” 225,568 , 100,700 400 45,113 pa 
10 |The Heaton Steel Company ... 1 April, 1869 100.700 333 | 37,657 | No Cracks. 
il J a 2 9 | 100.700 288 | 82,461 | ” 
12 * se 3 ; 100.700. | 257 | 28,985 | am 
13 rs 4 a 100.700 247 | 27,867 4 s 
4 5 - 100.700 |} .267. | 28,985 | ; 
15 6 - 100.700 288 | 82,481 


tion per unit of length for eight of the best Bessemer bars | 


did not exceed .018, and the compression per unit of length 
did not exceed .256. These bars had a temper probably ex- 


coeding that of spring steel, and less than that for tools. | 


The hematite bars are of a totally different description of 
steel from that manufactured for springs and tools, and this 
aceounts for their comparatively low power of resistance. 


Abstract of the Experiments on the Heaton Steel. 

This steel being the product of a totally different process of 
manufacture from that of all the other steel bars previously 
experimented upon, it is a matter of great importance to 
know how it stands in relation to them as regards strength 
and those other properties which are peculiar to steel. 

It is for this object that an abstract, separate from the 
Barrow steel manufacture, has been drawn up. 

These bars, in their resistance to a transverse strain, show 
a very decided superiority over the steel bars before experi- 
mented upon. For instance, the mean value of (©, the unit 
of working strength for these bars, is 7.49 tons ; whereas the 
value of the other bars was only 5.746 tons, showing that 
these bars are 1.3 times stronger than the former bars. The 
value of U, or the work of deflexion for unity of section for 
these bars, is 90.970, and for the other steel bars before ex- | 
perimented upon it is only 51.696. This value of U exhibits 


the power of the several bars to resist a force analogous to | 


that of impact. It is therefore clearly shown that this steel 
must be peculiarly well adapted to resist a foree of impact, 
considering that it is 1} times superior in the quality than in 
that of the previous bars. 

The flexibility of the steel is somewhat inferior to that of 
the former bars, the measure of flexibility, D,, being for 
these bars .001345, and for the other bars .001361. The 
modulus of elasticity is somewhat low for steel, although at 
the same time it is very little below that for the general 
average. 

This steel, I consider, is well adapted to withstand a severe 
transverse strain, for it combines the two essential qualities 
of great strength and superior powers in its resistance to the 
force of impact. 

The mean breaking tensile strain per square inch of action 
of this steel is 45.25 tons, whereas the value for the other 
steel bars before experimented upon is 41.77 tons. The 
Heaton steel is thes nag 1.08 times stronger than the aver- 

result given for all the steel produced by other makers. 
result, while placing the Heaton steel in a highly satis- 
factory position ian compared with the mean of the whole 





| 


of the steel experimented on, places it at the same time 
| below that produced by some ef the individual manu- 
facturers. 

The elongation of these bars was considerable, and a good 
| deal above the mean for the other bars, thereby giving it a 
| larger value for the work done in breaking the bars. . 
| These bars show high powers of resistance to a compressive 
| strain, all the specimens having undergone the test of 100 
tons on the square inch without any visible external signs of 
fracture. 

From this abstract it will be seen that this steel, manu- 
| factured by Mr. Heaton, stands in the most favourable light 
| in comparison with steel produced by other manufacturers ; 
and if it is taken into consideration that two-thirds of the 
iron from which the steel was converted was composed of 
Northamptonshire pig iron, we may reasonably look forward 
to this invention creating a considerable improvement in the 
production and the cost of steel. 

After a short review of the comparative power of resist- 
ance of steel and iron, and the result of some experiments 
with a steel girder manufactured by the Barrow Hematite 
Steel Company, the author adds to his paper a detailed 
description of the furnace and apparatus for the manu- 





| 


| facture of steel by the Heaton process, illustrated by dia- 


grams of the same, and the paper concludes as follows :— 
* Itis given by the patentee—and we have no doubt correctly 
—that the cost per ton of converting crude pig iron into 
‘crude steel,’ exclusive of the cost of the pig, but allowing 
for the waste upon it at the ratio of 60 1b. per ton, is 21. 4s. 
per ton, or 22, 16s. in crude steel cakes. The cost of makin 
it into ‘steel iron’ bars from the pig iron is 31. 10s. per ton 
of finished bars, and the eost of making into tilted cast steel 
bars from the pig iron is 12/. 14s.\per ton. We have seen the 
invoices of cast steel bars of this sort sold from Langley Mill 
at prices equal to those now current at Sheffield for well 
reputed cast steel made by cementation.” 





SEES 


GvuaBastTRed TeLe@Rams.—A new arrangement has come 
into operation at the German telegraph offices, which might 
be catended with advantage to aS Parts of 
telegrams, even single words, may now be registered, the 
Government undertaking to guarantee their correct trans- 
mission. Guaranteed words are underlined, and are simply 
charged a double rate, Hitherto the charge has been the 
full double price of the whole telegram. 





| the occasion of the opening of the new 
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an opinion that the collection of refuse materials .was injuri- 
ous to health, by exhalations ond SES rivers and 
wells, and that a remedy is requir Ainge ag om 
was to decide as to the best of dealing with town 
refuse so that it might be satisfi to health and would 
rea its greatest agricultural a8 manure with- 
out its concurrent adv: series of questions had 


and 
received from 107 towns, of which 11 had no sewage.at. all, 
and in others the systems adopted were very defective: 48 
-towns had a complete water carriage system and 15 applied 
the sewage to land previously subjecting it to treatment. 
The results varied considerably, the local influences at work 
being very different. From some towns it was said that all 
obnoxious matters were removed from the sewage, and that 
it flowed off clear as water. It was questioned, er, 
chemists whether all deleterious matters were and 
whether the clarification as seen by the eye was not all the 
advantage gained, This sewage manure was sold from .6d. 
to 2g. 6d. ton, and one town mixing it with other substances 
made a manure sold for 7s. 6d.a ton, Leicester sold 6000 


s 


——| tonsa year. The result of this utilisation of sewage had 


been seen in the improved condition of the streams of rivers. 
Little objection had been urged inst the use of sewage 
for irrigation of land, and where objections were made they 
were not supported by medical authorities. The cost of 
these various systems and their influences on the sanitary 
state of the towns were subjects for further inquiry, 
ventilation of sewers was also an im ut question, for in 
them gases were given off and fo to esca the 
drains of the streets and of the houses. 8 questions as 
the value of the sewage for agricultural purposes and the 
best means of collecting and preparing the manure required 
further consideration, and for this purpose it was suggested 
that the committee should be emtipnel. 
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Giaseow ayp Sr. Anpazw's Untvensities.—Dr. Neil 
Arnott has bestowed the munificent donation of 1000/1. on 
each of the Universities of Glasgow and St. Andrew's, for 
the endowment of scholarships in connexion with experi- 
mental physics or natural phi hy. Dr. Arnott bad 
viously given a similar donation to the Universities of . 
deen and Edinburgh. He also lately placed at the di 1 
of the Senate of the University of London the sum of 
to found a scientifie scholarship in that University. Mrs. 
Arnott, some time ago, gave 2000/. for scholarships in natural 
philosophy to two ladies’ colleges in London. 





New Inow Pree at Dovetss —The town of Douglas in 
the Isle of Man was all en féte onthe 19th a 
The inau ceremony was performed by Mrs. Lock, the 
lady of the Lieutenant-Governor of the Island. Speeches 
were “ae usual — ng Fy Bailiff, - we glean from 
the papers, havin en icularly complimen' 
to the contractor, Mr John Dixon, of Senden, for the 


liberal and energetic spirit in which the work has been carried 
out. The first pile was driven on the 17th of last March, 


ria eter em cae parry age Dyan ply oa 
of iron, has been leted within short space of 





five 
months! Certainly contractor, whom we see is also 
the eng and d of the works, has not allowed the 
grase to under his feet. We shall give an illustration 


So) particnlars of this plor in & fubtno member. 
* Abstract of Paper read before the British Association at 
Exeter. 
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ON THE BIRMINGHAM WIRE GAUGE” 
By Latiuee Crank. 

read before the British Association at its meet- 

Pa 1867, I had the honour of submitting to the 

\ ' the estab- 

which I 


a ight 25 cent. heavier than the 
preceding one. sa aaaill ant then cope be for 
& practical purpose sufficiently near to the existing so-called 
Birmingham wire as to allow of its without 
any inemaeenionse (etechased into toate and manufacture in 
their stead. At the same time it would always = 
venient) ucible should ever a re uction of ¢ 
normal Vamderd be considered desirable. he i het 
dma -~ i wire gauge is as much enveloped in 
kness as is the date at w ick it was introduced, and this 
is much to be regretted ; for had the gauge been determined 
upon any rational basis the readiest way would have been to 
have returned to this basis and re; uced it. In the ab- 
sence of any definite information, however, to lead us to its 
origin, it remained only to search in the succession of mea- 
sures in the gauge itself for internal evidence of the con- 
siderations, if any, or at least of the law contemplated or 
accidental u which it was based. In roe | the 
curve formed by the successive measures of the B. W. G. 
with that formed by a logarithmic series, it became at once 


evident that, although very nearly approximating to it, the | ; 


former measure was not based upon a logarithmic equation, 
the difference evidently not being one due to difference of 
constants only. In the logarithmic series | suggested the 
relation between the diameters of succeeding makers is 
throughout as 1 to 0.8945, whereas in the B. W. G. series 
this relation, or if I may be allowed to term it as the factor 
of reduction, becomes less from .0.92 in the earlier series, to 
0.82 or thereabout in the higher ones. At the time from 
which the B. W. G. probably dates, the manufacturers who 
then introduced and employed it were not, | think, likely to 
eall in the aid either of mathematical or physical science to 
supply them with the groundwork of a gauge. Much more 
guckebe is it that they took a series of already drawn wires, 
and constructed their gauge from them. 

Before the introduction of steam power the largest size of 
iron wire was that now known as No. 1 B. W. G., having a 
diameter of about three-tenths of an inch. From this the 
next smaller size was drawn at one operation, and from this 
in turn a still smaller size, until at last the smallest wire had 
a diameter of a few thousandths of an inch. The most 
natural way, therefore, by which the wire manufacturers 
could provide themselves with a gauge would be to call the 
largest size they could draw, No. 1; the next smallest drawn 
at one operation, No.2; and so on. In doing so the rela- 
tions of the succeeding sizes would be determined between 
two considerations. (©n the one hand the manufacturer 
would naturally endeavour to draw down at one operation 
as small as possible to save labour. On the other he would 
be limited in this by the strength of his men, or the ma- 
chinery in use before the introduction of steam power, and by 
the cohesive strength of the material itself. Practice would 
soon show the most profitable mean between these opposing 
items, and thus the course of manufacture itself would in 
time supply the workman with a succession of sizes, which 
he woul only need to transfer directly to a measuring plate, 
or calipers, in order to have a gauge adapted to every want 
of his one individual trade. This I believe to have been the 
origin of the B. W.G. If this is the case we should, it is 
presumable in investigating the B. W. G. series, find some 
constant relation between the breaking strength of each wire 
and the resistance opposed to the draw-plate in drawing it 
down from its original diameter. Such a relation indeed 
exists. If we call the diameter of any given number on the 
gauge, D, and the next succeeding one, d, the ring section 
opposed to the draw-plate will be 


(D2 — a*)* 
r 


whilst the resistance, R, opposed in drawing by the ring will 
be : 


R=r(Dt— a2. . (1) 
i 


yr being the resistance to drawing against each unit of sur- 
face. Further, s is the absolute cohesive strength of an unit 
section of the material. In a hard drawn condition the ab- 
solute strength, F, of the wire as it leaves the draw-plate 
will be 
Fos @™ ove ee (2) 
4 


Assuming the relation between the absolute strength of 


the drawn wire and the resistance of the opposing ring to be 
a constant one balanced between the item of labour and 


RK 
rupture, say, 7 m; then 


r (Dad) — mse? 
4 


: 9 
. NS. 
} 


and the factor of reduction, or the relation between the dia- 
er of any wire and that from which it was immediately 
drawn, would be 


(3) 


‘termined for almost 





filtered through 
fore of a superior quality to the bar from whi 
drawn. Whatever the cance may bo the feet i 
the coefficient of cohesive strength of a small wire is greater 
than that of a large one, Were it not for this we might as- 


sume that the value < should be a constant, and the B. W. 


G. would then be a ithmic curve. As it is the value of 
# varying with d, a di ce must necessarily be found be- 
tween the curve representing the B. W. G., and one based 
upon a logarithmic series. ith regard to the value of the 
natural constant, r, the only determinations, I believe, are 
those of an Egen, quoted by Mr. H. Thomée in his very 
valuable paper on gauges read before the Society of German 
Engineers in 1866. ese determinations are given in the 
following columns in which I have converted resistance 
from German into English pounds : . 


1 wire of 248 mils. drawn down to 220 mils. required =2063 

2 » 1M o = 101 : 

101 : re = 253 
91 2 . = 156 
82 ‘ ‘ ’ am = 164 
72 ; ae = 164 

. 53 - = 65 

This series of experiments allows us to arrive at an approxi- 

mate value of the natural constant, r, or the coefficient of 


. = 


in column 6 of the following Table : 


Area of — - 

Ring Re- = Force 
of Re- | quired. Area. 
sistance 


3 5 5 6 





mils. | sq. mils. Ib. lb. per 8q. in. 
220 x 10,290 2063 200 400 
101 x 2,196 400 | 182,385 
v1 1,508 | 253 167,450 
82 1,198 | 150 | 127,162 
72 1,210 | 164 135,800 
5 954 | 164 172,126 
5 397 65 138,875 


mean 160,591 


Assuming the coefficient of strength, or the cohesion, 2, of 
a bar 1 in. square to be 80,0001b. in round numbers, and 


strength of the foregoing wires would be as follows: 
No. d. Absolute Strength. 
Ib. 
1 ees 220 eve eee O41 
‘ 100 ove eee 641 
520 
422 
326 
ove eee 24) 
oes oe eee 145 
and the relation of their absolute strength to their resistances 
R 
to drawing, —: 
< F 
2063 a) 
pot aca 0.678 ' 
Bost | 
2 on _ oes - 0.624 
641 


253 


1 


ec = 0.487 
320 | mean 
156 
~ 0.370 4 B oss. 
422 F 
164 
326 
164 
249 
66 
145 
Assuming this mean, 0.538, to be the probable value of the 
constant, m, and asserting it in equation, 3, we get the fac- 
tor of reduction between the two wires. 


0.5038 
0.659 


044s | 


I \ 1.60591 
= : 0.8811, 
D 9.038  SU,000+ 160591 


which is about a mean value of the relations throughout the 
B.W.G. From this agreement it might at first seem ob- 
vious that in the above formula if, instead of the mean co- 
| efficient of cohesive strength (80,000) we inserted its variable 
gauge, that we should obtain a series of factors of reduction 
which would give us a perfect reproduction or rectification of 





assume any function of variation with any pretence whatever 
| to its being a constant one. It must, however, be recollected 


resistance to drawing per square inch of surfaces, as appears | 


that this were constant for all sizes of wire, the absolute | 


value answering to the various diameters of wires in the | 


the B. W.G. Such would indeed be the case if we could | 


Hf 

it 

iH 

ll 

H eli ie 


2 
FE 
if 
id 


gE 
E 
F 
& 
= 
i 
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Karmarsch has given a table of the relative “ drawability” 
of wires of various metals, taking that of hard-drawn steel at 
100. Of course this Table does not profess to give the exact 

uantitative values, but it is sufficient to enable us to see 

t for all the metals contained in it, a constant relation 
undoubtedly exists between the coefficients of drawing resist- 

I have, therefore, converted 
| Karmarsch’s relative values into pounds, by assigning to iron 
| the value usually given it in the [ables, and have com 
. with the common coefficient of absolute strength, as 
| follows : 





Calculated 
foch. 
nch, 


Resistance to 


Drawin 
Square 


Relative 
« Drawability” 


/ 





= 


1 4 





Hard-drawn steel ...| 125,000 
a iron ...| 250,000 115,000 
- brase ...| 220,000 84,000 
| Annealed steel esol 35 185,000 74,000 

Hard-drawn copper... 165,000 60,000 
; Annealed brass -_ 130,000 57,000 

o a a ‘ 120,000 56,000 
ys platinum...; 108,000 47,000 
” copper ...| 38 108,000 49,000 
Silver... oid ees 34 97,000 45,000 
Gold ... ose cos} 27 77,000 33,000 


Mean...| 0.430 





From values so roughly determined as those given in the 
second column, the resulting relations found in the fifth 
column agree sufficiently walls render it a matter of great 
probability that even a nearer relation exists than that 
shown here, and therefore that the B. W. G. rectified toa 

| logarithmic series is not confined to the physical properties of 
iron, but is equally applicable to any of the other metals 
| mentioned. 
| _ If the coefficients of cohesive strength and resistance to 
drawing were known, and constant magnitudes, nothing 
would obviously be easier than to construct on the probable 
basis of the B.W. G. a rational and applicable measure. 
These coefficients are, however, so variable with slight diffe- 
| rences in the qualities of materials that the nearest ap bh 
| we can make to perfection in a scale based upon their rela- 
tion to each other is by assuming mean values. In the 
| British gauge, which I have had the honour of suggesting, 
| these coeffiaents have average values, notwithstanding that 
I started from a factor of a om which I maa only 
| for the reason of its simplicity, as it allows at any part of the 
| scale the weight of the succeeding number to be arrived st 
\ by the addition of 26 per cent., and of preceding numbers 
by the subtraction of 25 per cent. of the one from which we 
| start. The factor of reduction for diameter being 0.8045 
| and the coefficient of cohesive strength being 80,000, 


0.99464] — 
} 0.538 x 80,000+-r 


| whence, r=172,500, which is rather higher than the mean 
| value deduced from Egen’s experiments. The adoption of 
some uniform wire gauge has become a pressing necessity of 
manufacture, and I submit that the B. W. G. re-established 
on a rational basis and rectified from the irregularities which 
have crept into it, partly by want of some ised 
standard and partly by reason of the impurities of the 
| materials from the properties of which it was originally de- 
termined, is the best adapted for the wants of the wire gauge- 
| In conclusion, I must call the attention of the British Asso- 
| ciation to the labour of M. Karmarsch, M. Thomée, and M. 
Peters towards the estadlishment of an uniform wire gauge 
in Germany, whose opinions Ee ae with my own as to 
the superiority of the English B. W. G. over all the others 


lities and structural | that this variation in the apparent cohesive strength is due | now in use, and to whose writings I am indebted for much 


= 
ution at LL. seter 


—— | not to any constant physical property or law of the material | interesting matter and instructive information on this 
experimented on, but solely upon accidental faults in its 
i 


subject. 
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THE PENETRATION OF ARMOUR PLATES. 


FLAT-HEADED SHELLS, SIX DIAMETERS LONG, CONTAINING LARGE BURSTING CHARGES. 


Fic.t Fic.e 





FLAT-HEADED SHORT SHE! POINTI 


THs accompanying diagram illustrated the paper on the 
yenetration of armour plates, read at Exeter last week by 
{r. Joseph Whijworth, and published by us on page 137 of 
the present volume. 

No. 1 is a portion of a plate 2 in. thick, penetrated by the 
6 diameter flat-fronted projectile, at an angle of 35°. 

No. 2 is a similar piece of plate 1.7 in. thick, completely 
traversed at an angle of 45° by the flat-fronted projectile No. 
2, which buried itself to a depth of 30 in. in a backing of 
iron borings. 

No. 3 isa piece of plate 1.75 in. thick, penetrated at an 
angle of 66° by the flat-fronted projectile No. 3 

No. 4 is a plate 1.7 in. thick seal penetrated at an angle 
of 45° by the 34 diameter flat-fronted projectile No. 4. 

No. 5 is a plate 14 in. thick, against which the pointed pro- 
jectile No. 5 was fired at an angle of 45°. The projectile 
failed to penetrate the plate, being deflected by the pointed 
form of bend; the distortion of its shape shows the force 
with which it struck the plate, and proves the excellent 
quality of the material which could resist such a test 

No. 6 is a plate also 1) in. thick, against which a Palliser 
projectile 24 diameter long made of Pontypool white iron 
with the pointed form of head has been fired; the projectile 
has scooped out a furrow 4in. long and ,",in. deep. It 
broke up into fragments 

The plates Nos. 1 and 3 were purposely thicker than the 
projectiles could quite pass through, in order that the 

work” of the projectiles might be as severe as 
examination of the projectiles themselves will sho 
they have withstood the severe strain to which they have 
been subjected. : 





The plates are “ best best” wrought iron, and all the projec- 
tiles are of Whitworth metal, exce pt No. 6, which is of the 
same material as that used in the service for Palliser shot 
This projectile broke up on impact, the others were but very 
slightly injured. 

Phe accompanying Table, also referred to in Mr. Whit 
worth’'s paper, gives the weights and charges of projectiles 
made for the Whitworth gun. 

PARTICULARS OF AMMUNITION FoR Wuttwortn Guns, 
From 5.5 in. to 13 in. bore. 

Armour Shells, 

Whitworth Metal, 


Common Shells, 
Cast [ron 3.5 











Diameters Long. 5 Diameters Long. 

Calibre Powder Bursting Weight Bursting} Weight 
; ‘ ; - : - 

of Bore Charge. Charge. of Shell. Charge. | of Shell. 
in Ib Ib th, lb Ib. 
55 11.0 10 70 60 | 120 
74 23.0 g5 150 290 | 255 
8.0 34.0 13.0 220) 18.0 | 876 
7.0 50.0 15.0 320 25.0 | 535 
10.0 70.0 24.0 440 35.0 740 
11.0 90.0 32.0 5R0 45.0 965 
12.0 117.0 40.0 750 58.0 1250 
13.0 150.0 51.0 760 76.0 1615 


_Mr. Whitworth’s patent cartridge increases the range from 
15 to 20 per cent. 
In the 39th line of the third column, on page 137, the 
Whitworth armour shell is, by « printer's error, described as 
an Armstrong shell. 
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THE RESISTANCE OF VESSELS. 
(Continued from page 133.) 
PRopvision. 

We do not consider it advisable in the present report to 
enter into the question of propellers, except so far as may be 
necessary to the choice of experiments. 

All propellers except sails, tow ropes, and punt poles, do 
their work by the reaction arising from their driving a 
stream of water in the opposite direction to the ship's motion, 
or to their stopping or reversing streams already flowing in 
that direction. This is the case with oars, paddle wheels, 
screws, and water jets alike. But while they thus have one 
principal action in common, they are only different in their 
detailed effect upon the currents and waves which accompany 
the ship, and in the way in which these currents and waves 
react upon them. Thus, the oars of a row boat send two 
streams aft, at such a distanee from the sides of the boat as 
to interfere very little with, and to be very little interfered 
with by, the waves and eddies due to the boat's motion. In 
the serew propeller, on the other hand, a large proportion of 
the wake current is either stopped or reversed by the action 
of the screw, which also interferes with, and is itself reacted 
upon by, the wave of replacement. These interferences are 
so large in amount as not unfrequently to mask the whole of 
the slip, from the reaction of which the propulsion is obtained, 
giving rise to the phenomenon of apparent negative slip. 
For a theoretical account of what is supposed to take place 
under these circumstances, we refer to the following papers 
in the Transactions of the Institution of Naval Architects, 
and the discussions which took place upon them : 

Rankine—* On the Mechanical Principles of the Action of 
Propellers.” 

Froude—Note on the above paper, vol. vi. for 1865, p- 13, 
et seq 

Reed—* On cases of Apparent Negative Slip,” vol. vii. for 
1866, p. 114, et seq. 

Rankine—“‘ On Apparent Negative Slip.” 

Froude—On the same 

Rigg—“ On the Relations of the Screw to its Reverse 
Currents.” Vol. viii. for 1867, p. 68, ef seq. 

Rigg—‘“ On the Reverse Currents and Slip of Serew 
Propellers.” Vol. ix. for 1868, p. 184. 

See also Bourne—‘ On the Screw Propeller,’ second 
edition, chapter iii., and Rankjine—* Shipbuilding: Theo- 
retical and Pratical,” pp. 88, 89, and pp. 247, 259. 

We consider it to be beyond doubt that the theoretical in- 
vestigations of this part of the subject have been extended in 
advance of the point at which fresh experimental foundations 
ought to be laid for them. 

Former Experiments ON Resistance. 

The first important experiments were those made by 
Bossut, Condorcet, and D’Alembert, by direction of Turgot. 
The results were published as a separate work in 1777, and 
a very full abstract of them is given by Bossut in his Hydro- 
dynamique. The chief results are summarised by Bossut as 
follows : 

That the resistance of the same body at different speeds, 
whatever be its shape, varies very nearly as the square of the 
speed. 

P That the direct head resistance of a plane surface is 
sensibly proportional, at the same speed, to the area of the 
surface. 








That the measure of the direct resistance of a plane surface ! 


performed some fresh experiments at Carlecrona, in 1795, 
which seemed to lead to somewhat different conclusions. 
See Inman’s translation of De Chapman, page 41 and page 

We then come to Beaufoy’s experiments in the Greenland 
Dock from 1794-1798. This enormous series of experiments 
can only be regarded as establishing very few facts, among 
which we may mention, 

That the resistance to oblique surfaces does not vary as the 
sine squared of the angle of incidence. 

That for unfair bodies, such as he experimented upon, the 
resistance increases faster than the square of the velocity. 

That increase of length, within certain limits, has a ten- 
dency to decrease resistance. 

That friction of the wetted surface enters largely into the 
resistance. 

That friction of the wetted surface appeared to increase in 
a ratio somewhat less than that of the velocity squared—be- 
tween v'? and v'+, 

He also arrived at the conclusion that bodies immersed to 
a depth of 6 ft. experience less resistance than at the surface, 
but in the case of an iron plane towed flatwise, he found that 
the resistance increased with the de len. 

The whole of these experiments lose much of their value 
from having been tried on small models, and on bodies which 
are not ship-shape. 

The Philosophical Transactions for 1828 contain an 
account of experiments performed by Mr. James Walker in 
the East India Import Dock. A bluff bowed boat was towed 
across the dock by a rope and winch, worked by labourers, 
the rope being fast to a spring weighing machine on board 
the boat. The boats tried were of somewhat bluff form, and 
it was found that the resistance varied only roughly as the 
velocity squared, increasing faster than that at high speeds. 
The drawings of the boats are not given with all the detail 
that could be desired, nor is the condition of their surface 
minutely described. But the experiment was in the right 
direction, being upon actual boats meant for use, and of a 
size far exceeding the models of previous experimenters. 

Some experiments by Mr. Colthurst both on the forms of 
floating bodies as affecting their resistance to motion, and 
on the friction of wetted surfaces, are given at p. 439 of 
vol. xxiii., of the Institution of Civil Engineers’ Transactions. 

We also refer to the Report of the Committee appointed 
by the British Association upon the comparative resistance 
of bodies wholly and partially immersed (B.A. Reports, vol. 
for 1866, p. 148). That Committee decided to print the 
observed facts without any deductions. It is not necessary 
to the purposes of this Report that we should diseuss them. 
We have already alluded to the difficulty which they indicate 
as being felt, with respect to the way in which the water of 
replacement flows in at the stern. 

Ve will next refer to the experiments of Captain Bourgois, 
which were begun at Indret, in 1844. He first had several 
boats from 22 to 25 ft. long towed by the Pelican steamer, 
then under his orders, and later a small merchant schooner 
of a little over 60 ft. long—and afterwards the Fabert, a brig 
98 ft. long. These vessels were simply towed, and their 
actual resistances measured with a traction dynamometer. 
Similar experiments have also been tried in France with the 
screw steamer Sphinx, 109 ft. long; with the screw despatch 
boat Marceau, 131 {t. long (with ite serew upon deck), and 
with the 74-gun ship Duperré, 180 ft. long, built by Sand. 
Probably, nothing could be better than the experiments thus 
made, and it is trom these that M. Bourgois derived the 
coefficients of the formule which he has given. But, un- 
fortunately, the particulars of the ships experimented upon 
are not given in great detail, nor are their drawings published. 
The only particulars given are the length and breadth on 
the water-line, the draught, and the area of midship section 
immersed ; but without wet surface ; or even displacement. 

M. Bourgois’s memoir has no date; but it is evidently 
later than 1853, since he mentions that as the date of an 
experiment. It also contains some results of trials of pro- 
pobens set to work against a dynamometer with the vessel 
made fast, and some trials depending upon the measurement 
of the power exerted by the engine. But we do not propose 
to discuss the trials on steam-ship performance. Not only is 
this the work of another ec ttee, but, i h as they 
introduce the uncertain effects of the engine and propeller, 
they fail to give any accurate account of the resistance of 
the water. 

In the earlier history of the subject, it was supposed that 
models would most aptly represent ships at the same speed 
both for the ship and model. The experiments at the 
East India Import Dock, in 1927 or 182%, seem to show a 
dissatisfaction with the results of small models, and some 
time later, M. Réech, the Director of the Ecole d’Application 
due Génie Maritime in France, pointed out that models of 
different sizes, intended for comparison, should be made to 
move at velocities varying as the square roots of their lineal 
dimensions. In this case the resistances would vary 
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as the cube of the lineal dimensions. This would follow 
from the theory of the resistance of submerged bodies, on the 
supposition that the resistance varies as the s uare of the 

i. If, again, we consider Mr. Scott’ Russell's theory of 
the length of ships—that their extreme speed should not ex- 
cood that of an oscillating wave, bearing « definite ratio of 
length to that of the ship, we arrive at the same conclusion, 
the length of the wave varying as the velocity squared. 


Prorosen Exreximests 
The experiments upon resistance which we consider most 











important to be made are these 
hat a ship of considerable size and fine form should be } 
carefully selected ; a screw steamship, with a screw capable | 
of being lifted; with a clear deck, offering no unnecessary 
resistance to the air; and with little or no ngging | 
That her form ehould be carefully measured in dock (her | 
lines taken off, as it is technically called), and sight marks | 
carefully laid down, so as to ascertain whether she deforms 
in any way when afloat | 
That she should be towed at 
slowest thet can be rated to the fastest that can be obtained 
and that the resistance should be ascertained by a traction 
dynamometer, self-recording. 
“That the place selected for the experiments * 


various speeds, from the 


hould 
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If we consider a vessel having s plane of symmetry, like 
that in which the masts, stern, stern-post, and kee] of ordi- 
nary ships lie, and rolling transversely, we gain much in 
geometrical simplicity, and also in simplicity of language. 
We are enabled to deal with the mechanical questions by 
means of plane geometry, and we are still able to extend 
them when necessary, by the ordinary rules of the composi- 
tion of motion. For this purpose, we have only to consider 
the axis of motion as parallel to the plane of symmetry 
and to the water section. The statical stability, as already 
remarked, is measured by the weight and by the horizontal 
distance between the centres of weight and buoyancy. 
But when these coincide in. horizontal position, as they 
do when there is equilibrium, we are driven to some other 
measure in order, to avoid indeterminateness at the limit. 
For this purpose we avail ourselves of the point at which 

fee through the centre of buoyancy strikes 


the vertical 
ine plane as it is tec bnically 


the plane of symmetry, or midd 
ealled. The limiting position of this intersection, when the 
angular deviation is indefinitely small, is called the meta- 
centre This metacentre is the eritical point below which 
if the centre of 

It is shown in books on hydrostatics that if a floating body 
receive a small inclination, the two water sections intersect 

r 


in a line passing through the centre of gravity of each 

















deep inland water, free from groundswell, and such that 
fee} nd wa eo ad , so that the line, passing through two successive centres of 
speed of the ship can be obs rved from the land as we as 
- >, | buoyaney, tends to parallelism with the water section. It 
from the vessel. The water also should be clear enough : ; : 
follows that the stability of a ship, statically considered, may 


admit of being seen through to a considerable d: pth. The 
place, if tidal at all, should be free from cross tiles or irregular 
currents These conditions, it is believed, may be found 
beth in Norway and on the weet coast of Scotland 

Careful observations should also be made with a view to 
ascertain the direction and velocity of the local currents 
caused by the ship's motion What these should be will 





be measured by the statical stability of a solid, whose centre 
f gravity coincides with that of the ship, but whose surface, 
instead of floating in water, rests on a horizontal table. This 


representative surface is the surface formed by the centres of 


buevancy of the ship at different inclinations The meta- | 


centre of the ship is then the centre of greatest or of least 
! gre 








‘weight be kept, there will be stable equilibrium. | 


and |} 


of isechronous ships. Professor Rankine* has shown that the 
condition of isochronism is that the curve of buoyancy should 
be the second involute of a circle described about the centre 


of Fern y- 

t does not wf oo that the arithmetical consequences of 
the variation of the law connecting time and angular velocit 
in unresisted free rolling have ever been worked out. rd 
would be a very laborious business, and we shall see by-and- 
by that it is not the chief problem. 

Reverting to the approximate formul# for small oscilla- 
tions, 
: , wk 
periodic time = 2 -—_- = 2 t, suppose ; 
vg 


9 
‘ . e L . 
greatest angular velocity = Vv 9M sin 4 4, 
F é 





2s 


= : sin 4d; 


we see that the periodie time of the oscillation varies directly 
} as the radius of gyration, and inversely as the square root of 
| the metacentre height. This teaches us how to regulate the 
periodic time of a ship, either in settling her design, or in 

the distribution of her weights. We see, for instance, that a 
vessel with a rising floor and flaring sides tends to quick 
rolling, by having a high metacentre; that a cargo of rail- 
way bars has the same effect, by bringing down the centre of 
rravity ; and that running in the guns and sending down 
| the masts has a similar tendency, by decreasing the radius 
| of gyration. The expression for the greatest angular velocity 
| has been sometimes interpreted as indicating that quick 
| 
| 





| rollers roll through large angles. The fact appears to be 
experimentally true, but its inference from this formula 
involves reasoning in a circle. The formula only shows that 
for the same amplitude the greatest angular velocity varies 








" " curvature of this representative surtace 
demand care consideration ¥ regard both to the ship } > he « : . 
¢ eo ful considera “ey - ing . tof the | Of buoyancy, according to whether we consider transverse inversely as the time; but this tells us nothing about the 

) e ce “tex r » “80 v ‘ . - i ~ - r 
and ¢t he place selected, an to the personn f “ rolling or longitudinal pitching amplitude, while the formula itself is obtained on the suppo- 
obeervers " fr sa tn dvs a tien chain ibe 1 that the amplitude is small 

e same rer rill to the pr tions necessar hen we pass from statics to dynam  rightir | . .. ‘ 

The same remarks wil! apply ¢ precautions necessary be J . Path aes Tampa, or } he position of the ship's centre of gravity, and the length 
to prevent interference by the currents thrown back by the | upsetting force simply represents an accelera ee Oe | of the radius of gyration cannot practically, be obtained by 
towing vessel or vessels, and to eliminate other sources of | Up ve consi lered as concentr i at its centre of gravity (in no The . “pgp moat Ae - A 

" ~ : Pceenell ofl tual distril F wee . ‘ 1 he centre of gravity is generally found by 
error. It is of especial importance that the ship which ws s ird of the actual Gis ) ’ w 8 Sper ti fine some k:1 soghtall : ’ ) : 
' , nert tl metrical lerat } and t shifting some known weights through known distances, and 
being towed should be kept clear of the wake of the towing | ertia), the same geometrical consice 10Ons and the) = is a2 oa 
- , j th *h which ti atre of gravity F f as th serving the angular motion. The displacement and meta- 
vessel or vessels. It might be necessary for this purpose to | space through which the e of gravity rises OF (alls as Th entre are of course kr eer 1 
} ‘ ‘ ‘ k ‘ ‘ agie in th rfa f buovancy rolls ia called the measure of dyna ,j | Centre are of course known by calculation, and the problem 
seve two tug-bo t se y un angie he | surfs f bu i“ ile ia called sure nam 4 
e ig-boats with hawsers meeting at an angi : wal of th is then the same as if the ship were suspended from her 


form of the letter ¥ 

it is desirable that these experiments should be performed 
with at least two vessels considerably differing both in size 
und, for each of them, with different 














tior ts product into the displace 
». Its product int ’ pl 


thility® It is simply proportiona » the in 
statical stability taken with reference *ar 


rives the mecha 





rk required to heel the ship, eo 














and in proportions 
condition aa regards smoothness of surtace | its centre of gravity a given ang its 
A third class of experiments should also be made to | Use is in the solutior rf blem muct 
determine the rate of retardation of a vessel which has been | ® *h!p would hie ov rtoasudden guat, strong ¢ ugh, i it 
made to attain a certain velocity, and then (the propelling | © on gradually, to heel the ship to a ¢ a The 
power #1 y ceasing to act upon her) is allowed to ¢ me | rough ition is that she would hi ver to lou the angle 
graduatiy to rest through the resistance of the water the stat tal y, and this remark np rtat i 
It would be desirable that the same vessels (and as nearly | ] ng of the safe limite of a p's stability This solut 
as possible under similar conditions of dra ight and trum), | tt is tot bserved, takes no ac t the moment of inertia 
should be made use of for trials of propulsion, and that in f the ship about entre of gravity lvery little ac I 
these again a dynamometer should be interposed bet weer f external form 
engine and the propetler und that in this case also the local } tperiment and the ry both goto prove that the time ir 
t nt disturbance of ship and | which a sh p performs a complete double oscillation varies 
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currenta and waves due to the } 
pr ler should be observed 
We consider that experiments of the kin is which we 


have proposed have now become necessary, not ot ly to the | 





but very little, whether the amp 
small or large. Hence every ship has its equivalent 


tude of the oscillation be 


Den - 


lulum. If & be the radm 





s of evration of the shij # the dis- 
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tance between the metacentre and the centre of gravity, the 





theory of resistance, but also to the practical calculations of | 
. i : 
h fect of ste< Ww an propel , a ratus, and inci- | 
t ¢ fee : ring and prop —o ‘pps «| length of the equivalent pendulum A the periodic timet 
dentally to the design of these, and to the apportionment of | “™5™ sia —o iP 
engine-power and driving speed wr i 2,/ 
Such experiments are quite beyond the means of anybody | is 2 and t rreatest angular + y is V 9% 
but the Government of a naval power im time of peace | J/g lh 
, . | 
possessing ships which must be exer ised with their crews | sin $4. + re § is the ¢ litude, or departure from the 
ar of officers ’ e d of eo t 1 f 
and staff of office: There would of course be extra | vertica ut the approxir ion in this last formula is much 





lees than in that for the time. 





expense attending such trials; but this expense is in n 
wpe mmensusat to the “ : - AL we Dupir s ch wn that the free rolling of i 
then ’ ‘a ita 5 « #ul j wit ut r r ne to the distur hn 
for propellere | water, ia analogous to the free roi 
We therefore recommend, that | pla the « which is the s of 
authorise a | ft eins t of gravity 


















ovute for such 6 fl the r 
r oF iss0: als } unalt 1. But 
ttee consimting aa A rpree nt 
Anaoet n, to confer with officers of the Admuraity, respect f are ex ir 
ing ft tail of t experiments, and that the Admuralty | ,.. 4 . nara 
‘ tld be requested ty give an opportu y to the members | ,,,,, ping t 
that « mittee taking a share int ations, WW hw ¢ 4 t 
r that they may be en 1 to make an pend nt} 7 ‘ 
rey uy t resuite ly Caate 
R mo or Sur per 
Nita uf nd Free Os fiom 7 far the rest 
T} t sta ty of a ship iv wa pends ym | ' find rea i 
tw i and an ality ir us of curvature, which is us taken as constant, has 
Ita weight that t 1 t ek, OF ever been practically investigated. There is, however, 1 
wi ast it t anging its water ! 3 ty in extending the formula to tl general case; but 
a first int t does not appear that the integration can be effected with- 
1} t f gravity ft pa i water 1 st be in | out troducing restrictior At any rate the vals of the 
t rtica with tr fw r ther tegra!l has not yet been traced except f r small oscillatior 
w ‘ wt “ | t rw “ ’ to th ne previ usly given There is a re- 
th w p a pos ! lhe 1 2 i n in so particular cases,t and notably in the cas 
' 
| . , } ne . > nt ¢ tee of 
. * denies i ~ - buoyar hi m | Tied, “i iynamica] stability is the actual work done i: 
a ain Me alien an & . Barmeg be But the words ar rdinarily used in the sense 
erange? there w n upsetting 
‘ " ‘ . ‘ ‘ I + | ne here et is that a doul « ation: ie 
. t » eclapees between the bob of tl pendulum 
} . atar het w passing t © lowest 7 nt twice in the same « I There 
‘ t ent of th is very often « fusion between double and s lat a 
weg r. what t I nalysts and in the ree« s of experiments 
he « if the centre of} 3} Let & be t radius of gyration, ) the height of the me- 
ter than ¢ centr f weight as | tacentre above the centre of buoyancy, H, and H, the depths | 
right ra iple not i eentr f gravity and buoyancy all taken for the up- 
w! tends to bring the shi | right position. Also let @ be the inchination, and gi: the ex- 
r and # the Aeight of the centre of curvature above the 


hus of gyration is found by observing 
the time of a small oscillation im still water, and then elimi- 
nating the effect of resistance.t 
As the metacentre depends upon the moment of inertia of 
| the plane of flotation, it is different for pitching from what it 
is for rolling, and so for any intermediate position.§ Practi- 
cally, the metacentre for rolling varices from 0 to 20 It., (as an 
extr imit), above the water line, while that for pitching 
70 to 400 or more feet high. The moment of inertia 
f the ship also varies greatly with the direction of the axis 











bout which ot is taken. 


Free Rowiine ry a Resistive Mepicm. 

m 

The experiments of Messrs. Fincham and Rawson, under- 

: 
taken at the suggestion of Canon Moseley,| led to the con- 
clusion that, for vessels of semicircular section in which the 
disturbance of the water is the least possible, the dynamical 
stability, found by experiment, differed very little from that 
actual plane of flotation. Then Canon Moseley’s formula 
gives for the periodic time of the double oscillation 


\ + (Hy +P)" sin? 
| Hi— Hs+-$) (cosg-+cosp:)! (coag cost) 


. j 





It will be observed that (1,4 P) sin d 1s nothing but the 
horizontal distance between the centre of gravity of the ship, 
and that of the plane of flotation; or, in other words, the 
perpendicular from the centre of gravity on the normal to 
the flotation envelope. It seems, at the same time, simpler 
und more general to use this which we may call ¥), instead 
f considering the irvature. We thus get for the periodic 


- 
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Nef +) an i+, 


) 
h N {H, H.,+4,(cos§+ cos):) } fcosg cospij 
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f » be constant, that is to say, if the flotation envelope 
be the imvolute of a circle, desenbed round the centre of 
gravity of the ship, this reduces to a complete elliptic integral 
of the first kind; but the solution is not mechanical unless 
v= or the flotation envelope reduces to a point. When, 
reover, the centres of gravity and buoyancy coincide, 
Hi— H? vanishes, and the integral may be at once trans- 
formed to its regular expression by writing sin =singi: sin b 
We then get for the periodic tix 
VET f t a¢ 
Tie 6 F .S o/1—sin A 8 
| The time at any moment is got by integrating from—(: t 
any value of @ instead of to-+- 4:.—C.W.M 
See Transactions of the Institution of Naval Architects, 
| Vol. v., for 1864, p. 34. See, also, Froude, “On Isochronism 
of Oscillation of Ships,” vol. iv., for 1863, p- 218, 
| + The method, with an account of some experimental de- 
terminations on several of H.M.’s ships, will be found in the 
Transactions of the Institution of Naval Architects, vol. i. 
p. 58. See also vol. v., p. 1.; vol. vi., p- 1.; vol. via, p. 205. 
As to this, see Mr. Rankine’s note in the Transactions 
he Institution of Naval Architects, vol. v.. pp. 51 and 52. 
§ See Dupin, Applications de Géométrie. He shows that 
the metacentric heights for rolling and pitching, are, in fact, 
only the two principal radii of curvature of the surface of 
} centres of buoyancy nd hence the metacentres for inter- 
mediate positions may be found by the help of the ellipse of 
curvature. 
| See Philosophical Transactions for 1850, and Moseley's 
Engineering and Architecture, pp. 616, 617. ; 
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derived from the rise and fall of the centre of gravity; but 
in the case of a model of triangular section, the stability 
found by experiment was in detect. In the semicircular 
model the extreme inclination produced by the sudden appli- 
cation of the force was, with a fair degree of approximation, 
double that due to its statical effect. With the triangular 
model the extreme was less than double the statical inclina- 
tion. This is nothing more than might be expected from 
the disturbance of the water which would be set up by the 
angular model, and which would, of course, take up part 
of the work. But this experimental confirmation of theory 
is highly satisfactory ; and, however we may now look back 
upon the matter, it is really upon these experiments that the 
confirmation of our theories rests. 

In a resisting medium, the amplitude of the oscillations 
is very quickly effected, but the periodie time undergoes very 
But the period is altered to a slight extent. 
this subject we refer, firstly, to the account given by 
on Stokes, and other writers on mechanics, concerning 
oscillation of a pendulum in air; secondly; to Mr. Froude’s 
ments® on a pendulum oscillating in water, and thirdly 
essor Rankine’s Paper on Keel-resistance,¢ in which 
,e measure of diminution is given on & ¢ertain hypothesis. 
Bessel and Poisson have pointed out that the virt 


change. 
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of weight due to oscillation in a resisting*medium is greater 
than that due to the mere immersion. Mr. Moseley makes | 
the same remark with reference to the rolling of ships. 

J ssor Rankine has imvestigated the effect of the 
at ving action of a keel on the rolling in smooth water, on 
t ssumption that the moment of the righting couple is 

iply proportional to the inclination, and also that the 
moment of resistance to rolling by the aetion of the 
water on the keel and floor, is proportional to the angular 

ty. He finds? that the periodic time is altered from 
\ - i- 
t 
‘ b 
, \ l d 
v i j 
1 ns Ley ing on the moment of the re- 
moment of resistance of water 
€ ; 
displacement ungular velocity 
ct of the resistance thus lengthening the periodic time 
the same proportion as if the inertia of the rolling mass 
were increased in the ratio of unity to 
1 
1p 
per r ng 8! h water becoming impossibl 
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irregular curves, both in form and speed, relatively to the 
vessel's course, yet the chief source of practical danger in 
open water depends upon the accumulation of motion arising 

from synchronism. 
Ita to have been generally observed that vessels 
period of rolling, also roll through large 


which have a short 
ap In this way the uneasiness of the rol undergoes 
a double increase as the period diminishes. Further and 
a more exact experiment is required, before we can say how far 
it is connected by synchronism with wave motion, or whether 
it is an independent phenomenon. Our present theories do 
not show it to be a necessary consequence of rolling in smooth 
water. 
(To be continued.) 


THE SANTIAGO DE CHILI INTERNATIONAL 
AGRICULTURAL EXHIBITION, 

We have much pleasure in announcing the successful 
termination of the Santiago de Chili International Agricul- 
tural Exhibition, which will long be remembered by English 
manufacturers. Firstly, on account of the value of the prizes 
offered, and, secondly, on account of the difficulties of attend- 
ing an exhibition at such a grea The 
ze-list will show that our ish agricultural engineers 
have been most although the Americans 
mustered strong at both the plough and thrashing machine 


t distance from home. 


, 
Eng 








successful, 


a hghonermensecery yaw cma err eh 
pee Ton tienes ice and We 


and Heed thrashed large ity of grai 
a very uan ~_ 

ac tiene, and made 6 spond poeses he power em- 
I See de oek Gan ee 
— . the — done. One of their machines, the H 3, 
was fitted with a straw-chopping apparatus, and a blast 
elevator, for blowing the prepared straw on to the stack. 
This addition makes the machines more serviceable in hot 
countries, where hay is not grown, and and bruised 
straw is used as fodder in every stable and stack yard. 

We sincerely trust that the results of this exhibition may 
prove satisfactory to all the exhibitors, and that we may find 
in future that the English agricultural engineers will supply 
the vast continent of South Amerien with implements instead 
of the Americans. , 

The following is the official list of the prizes awarded : 

The Grand Prise.—Gold medal and 1601., Ransomes, 
Sims, and Head, for the best collection of agricultural ma- 
chinery. 

Steam Thrashing Machine —First prize, 
100/., Ransomes, Sims, and Head ; second 
and 80/., J. Bradley (Pitt's American system) ; 
gold medal, Robey and Company, Limited, 


medal and 
medal 
prize, 





trials, yet they found that the well-known firms usually 
at the head of the prize list of the Royal Society weve! 
|} not easily beaten. The official opening took place on the | 
5th of May instead of the Ist of April, as it was found | 

all the machinery landed and set in order } 


impossible to get 
with the punctuality of our European shows. After the ac- 



































eustomed excitement attendant upon the opening days had 

we é jurists set to work, and every machine was 

| tes he greatest cat nd fir play was allowed te 
| r to display his machinery to the greatest 
ip ble advantage. Information had been obtained from 
| Ex gland and France respecting the best methods employed 
lin testing the various implements, and although in_ the 
{engine trials the results were not obtained with one of 
the delicate brakes used by th yal Agrict Itural Society, 

yet the judges collected some reliable data with the long lever 

| brakes similar to those n the French trials. The follow- 
| ing firms exhibited and all peted for the various prizes: 
| Messrs. J. and F. Howard, ( laytoen and Shuttleworth; 
mes, Sims,and Head, Kk. Hornsby and Sons, Garret and 
| tuston, Proctor, and Co., Re and Co. (Limited), 
. Ber large of ploughs were 

t bot] and each a quarter of 

an a 1, ar merican wood and 

st ! h has been hith ard implement used 

lin Ch he farmers were convinced of tl superiority of 
the English plough with respect to lightness of di t 

bility nd quality of work | 1 gh th 
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Best Portable Steam Engine.— Firat prize, gold medal, 
Ransomes, Sims, and Head ; second prize, medal, Clay- 
to’ and Shuttleworth; third prize, medal, Ruston, 
Proctor, and Co. 

Por Collection of Plow 8.—Special ize, Jd medal, 
Messrs. J. and F. Howard “ Seitaeneh: Mame aa Head. 

General Purpose Plough.—First prize, Ransomes, Sims, 
and Head. Second prize, Hornsby and Sons, Third prize, 
J. and F. Howard. 

Reape rs.— First prize, Hornsby ang Sons. Second prize, 
Samuelson and Co. 

Harrows.—First prize, J. and F. Howard. 

Drills.— First prize, Hornsby and Sons. 
Garrett and Sons. 

Corn Mills. First prize, Ruston, Proetor,and Co. Second 
prize, Ransomes, Sima, and Head. 

Cattle.—Grand prize for the best collection of horses, cattly 
&e., a gold medal and 1001; Don Santiago Prado. 


Second prize 





Triecrarn Exterrnias.—The disposition of the public 
| to pay attention to telegraphic enterprise is attended by the 
| usual result of a multiplicity of projects being hurried out, 
but the events of 1866 are not yet sufficiently remote to ad- 
mit of the prospect of danger. gThe French Atlantic cable 
being only a few weeks old, a new one from Ireland to Nova 
Scotia of a light description, to cost 450,0001., is now talked 
of, which is to do the work of the existing eables at half 
price. If the capital could be found and she haw successfully 
| laid, the shareholders would probably be informed within a 
| month that a fresh one of still lighter construction would be 
| proposed, which, at a further reduction of 60 per cent. in 


.| the tariff, would still be expected to prove highly re- 


| munerative. That the progress of electrical science will 
| ultimately cause the cables of the present day to appear 
| cumbrous can hardly be doubted, but much further experi- 
| enee will be necessary before any very costly experiments in 
| that direction can be ventured upon. It is affirmed on good 
| authority that during the last 18 years there have been 
| 8000 miles of light eable laid, some covered with light wire, 
two consisting of india-rubber core alone, and others pro- 
tected with hemp and other substances, but that no line of 


,. | this description has been found to last longer than one year, 


| while in some cases the period has been a few weeks only. 
(ll the cables now in working order are of the strong and 
heavy form, and there seems no example of any kind that 
can be cited to justify the adoption of the light prineiple.— 


Limes. 


A New Exrprostve Matextas.—The following account of 
1ew explosive material is abridged from the K4élnische 


j 
| 
| 
| 
| 


Lt x} 
Zeitung, May 19th, which gives the Militér-Wochen-Liatt 
as its authority :—~“ It is now some time since the proprietors 


lof the Nora-Gyttorp Powder Mills obtained a patent in 
| Sweden for the discovery of the so-called ‘ ammonia powder,’ 
|} a substance which has hitherto been only employed in a few 

ing districts,“but which otherwise seems wholly unknown. 
e force may be compared to that of nitro-glycerine, 
i, consequently, far surpasses that of dynamite. It can- 
led by a flame or by sparks, and the explosion 
a heavy blow from a hammer. Blast holes 








expe 


no t 
is effected by 
loaded with this powder are exploded by means of a powerful 
ap, or, better, by means of a cartridge containing eommon 


powder, for this forms a more reliable expleder. One of the 
useful and important properties of this new powder is, that 
| it does not require heating in cold weather, whilst nitro- 
| glycerine and dynamite must first of all be warmed, and this 


cause of many accidents.” The same paper 

According to information we have received, 
s powder was diseovered by the chemist Norrbin.” 
I erman Building News contains extracts from a report 
of the Prussian architect Steenke, who makes the following 
remarks upon the safety of ammonia powder >—“ Experiments 
were made by fastening a lamp to a pendulum, which was 
gunpowder, gan-cotton, nitro-glycerine, 
over them, 











| caused to oscillate ; 
jand dynamite all took fire as the flame 


| but the ammonia powder did not begin to burn till it had 


i been touehed by the flame twenty tames. In making ex- 
| periments upon the foree of the blow required to explode it, 
it was found that, with the apparatus employed, where the 
| fall of a weight from 4 to bit. would explode gun der, 
| nitro- glycerine only required 14 to 2 ft., dynamite 2 to 3 ft. 
all, whilst a fall of from 12 to 15 ft. was necessary to cause 

| the explosion of the ammonia powder.” 
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THE “CELEREMANE.” 


DESIGNED AND CONSTRUCTED BY MR. AUSTIN CHAMBERS, ENGINEER, BOW. 
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Wr pu sf at ¢, an engraving of 4 novel arrangement 
pede designed and cogstructed by Mr. Austin Cham 
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LYALL’S POSITIVE MOTION LOOM. 














‘ IDERALL# atle i ha iliracted 
\merica, to a new arrangement of | m,. designed by 
Mr. James Lyall. of New York I distinguished feature 

s loom 1s that the shuttle, instead of being impelled to 

fro by the action of the picker staffs as ial, receives 
what the inventor terms a ‘D sit motion,” or, in other 
’ s, it is under the mplete command of the driving 
inism during the whole of its traverse The idea of 

ng a positive motion toa shuttle is, we believe. not in 


fnew; but the arrangement adopted by Mr. Lyall is not 














nly novel but highly ingenious, and even on this account 

alone it | worthy of notice Quite apart from its in- 

g ty ver, Mr. Lyall’s ears to possess many 

ided ai advantages, and it is certainly peculiarly 

apted for the manufact y wide fabrics ; and under 

. rcumstances we a t mt S imerican 

f ‘ 4 r : cor rning Our contemporary 

says 

It ta tt throwing t shut by hand 

"a8 practised Many centuries g r the f that this 

inethod 1s still retained in the manufacture of manv kinds of 

fabrics shows how difficult has been the su ition of 

ation of power to this tion, which could ad- 

y take the pla f the har all kinds of weaving 

ih ntroduction of the picker staff, and its adjuncts to 

tuate the shuttle was an immense stride in the art of 

ng It and the Ja juard uwchment constitute per- 

ips most remarkable in provements made in the art of 
weaving up to the date of the 7 nt invention 

\otwithstanding the persis with which the ancient 

rm and method of tuating t shuttle have held their 

gr i, there have always existe ‘ is difficulties which 

y too minutely 








t awl hare per v far rto those acquainted 

with ¢ art of weaving in hes, we will specify a 
ew important defects that the general reader may under- 
and the umportant advantages t vice under considera- 

n is destined to accomplish First, the distance to which 

¢ shut un be thrown with cert ty, either by the hand 

r by the use of the picker staff \ited, and the difficulty 
t weaving wide goods is consequently so much greater than 
that of medium or narrow textur iy materials, that 
st of wide goods per square yard considerably more 

the narrow This alone would render a shuttle motion, 

1 of weaving wide goods as che iply as narrow, a great 
ratum. See he motior shuttle, having no 








sitive relation to ther parts of loom, the operator 
48 no control over it during the ti it is traversing the 
istance between the shuttle boxes: and the motions of the 
her parts, if by accident they should take place a little too 
‘oon, through the breaking of any of working parts or 
irom any other cause, are liable to with that of the 


shuttle box after its 


shutth 


Third, the shuttle reaches th 


r } r dire comes t before the lay 
makes its beat. An adjustment so perfect that, at this point 
the thread of the weft shall be firmly drawn up against the 
exterior threads of the warp opposite the shuttle, is necessary 
to make a perfect selvedg This perfect adjustment is 
lifficult of attainment, so much so that the character of the 
selvedge on a piece of linen or silk goods is one of the ecri- 
terions by which the quality of the article is determined. 

“ To remedy these defects in toto, was a reform so radical 
in its nature, that a motion radically different was necessi- 
tated. It is evident from the nature of the case that no ab- 
solute connexion between the shuttle and any appliance 
working exterior to the sheds of the warp, ean be made 
capable of lateral motion without breaking the threads. The 
problem may therefore be enunciated as follows: 


‘ ‘ tion, and I re 


Required positive, and uniform 
motion in a shuttle, by means of an external appliance 
moving exteriorly to the sheds of the warp without absolute 
and positive connexion between the shuttle 


to produce absolute 


and the motor 
a problem which the 
majority of mechanics would have pronounced impossible 
had not its possibility been demonstrated by this invention 
But the problem is further complicated by another condition 
which is omitted in the general enunciation, namely, no lateral 
motion must be imparted to the threads of the warp. 

“ The ingenious method by which these conditions are ful- 
filled is shown by Fig. 2, which represents the shuttle resting 
in its carnage. 0 Motion is imparted to the carriage and 
through it to the shuttle by means of a stout cylindrical band, 
n, in a manner to be hereafter described : 

Let the reader now imagine a sheet of parallel threads 
stretched between the shuttle, p, and its carriage, o, and bear 
in mind that / is the upper surface of a race-way running 
across the lay beneath the warp, upon which the wheels, 
numbered 2, roll. Also notice that the pivote of the wheels, 
2, play in slotted bearings, so that their upper surfaces roll 
on the lower surfaces of the wheels, numbered 3. Now sup- 
pose the shuttle to be taken off the carriage or driver, o, and 
let this be drawn to the left in the direction of the arrow 
It is now evident that the wheels, 2, will revolve in the diree- 
tion of the arrows drawn upon them, and that their cireum- 
ferential motion will always be exactly equal to the motion 
of the carriage, o, upon the race way, /, of the lay. jut as 
the slotted bearings of the wheels, 2, allow the weight of the 
carriage to rest on the pivots of the wheels, 3, and these 
wheels rest on the tops ot the wheels, 2, the wheels, 3. must 
evidently receive a counter motion in the direction of the 


through which it receives its motion 


| arrows marked on them, exactly equal to the motion of the 


wheels, 2, which is likewise equa] to the motion of the ear- 


riage along the race-way, /. If now the sheet of threads be 
brought into contact with the wheels, 3, it will be seen that 
while the wheels, 2, are rolling along the race-way, , the 
wheels, 3, are rolling along the under side of the shed of 











warp threads, causing no more lateral motion in those threads 
than the wheels, 2, cause in the lay, /, which is nothing. 

“We have now seen that the carriage itself produces no 
tendency to lateral motions in the threads of the warp. 
Now let us lay on the shuttle, holding it to its place bya 
bevelled rail, a section of which is shown at w, Fig. 3; and 
move the carriage in the same direction as before. The 
wheels, 2, revolve to the left, and cause wheels, 3, to revolve 
to the right, and roll along the bottom of the sheet of warp 
threads. Some of these threads will be successively engagin 
at each moment between the wheels, 3, in the carriage, anc 
wheels, 4, in the shuttle; and, as these threads may be 
moved in @ vertical direction without conflicting with the 
object we wish to attain; wheels, 4, also commence rotating 
to the left and thus roll along the top of the sheet of war 
threads, at exact)y the same speed as wheels, 3, so that eac 
thread of the warp in succession is passed between the 
lower surfaces of the wheels, 4, and the upper surfaces of 
the wheels, 3, without being pulled laterally, their only 
motion being a slight vertical one, owing to the relative 
positions of the wheels. The wheels, 5, do not engage with 
the wheels, 4, but roll along the under surface of the 
bevelled rail, w, Fig. 3, holding thé shuttle down to its work. 

“ The formation of the race-way in which the shuttle car- 
riage rolls is shown in Fig. 3. ‘The back is the reed, #. 
The bevelled rail which holds the shuttle from falling off 
the carriage in front, is shown at w, and another rail, /, 
does the same for the carriage. When the shuttle and 
carriage are in place they can only be removed by drawing 
them out at the end of the lay, unless the bevel rail be taken 
off by Unscrewing the bolts which hold it in place, The 
extreme lightness with which the parts move, is shown by 
the fact that, in our recent examination, we found we could 
easily actuate the loom weaving the six yards wide drugget, 
by a crank screwed on to the main shaft; the labour being 
scarcely more than that required to turn a grindstone. 

“ Fig. 1 is a perspective view of a power loom with this 
shuttle movement attached. In this engraving the band, n, 
which draws the carriage, 0, may be traced passing over 
grooved pulleys fixed to the ends of the lay, down over other 
grooved pulleys attached to the lower parts of the sworda, 
and from thence eround a horizontal pulley under and a 
little back of the cloth beam. Motion is imparted to the 
horizontal pulley, from the main shaft, by means of a pair 
of bevelled gears, driving a short vertical shaft, with crank 
and pitman at its lower end actuating a rack and a pinion 
attached to the shaft of the horizontal pulley. 

“A reversing motion being thus given to the horizontal 
pulley, the band, », which draws the shuttle carriage, is 
alternately wound up on one side, and unwound on the 
other side, and a reciprocating movement imparted to the 
shuttle carriage and shuttle. It is obvious now that by 
putting different sized pinions upon the shaft of the hori- 
zontal pulley, or by speeding up from the rack, any amount 
of throw may be obtained for the shuttle, so that the width 
of the piece to be woven is only limited by other considera- 
tions; so far as the shuttle is concerned there would be no 
difficulty in weaving a piece sixty yards wide, if such a width 
were required, at precisely the same rate that it travels in 
narrow goods, and producing a given number of square yards 
of cloth just as rapidly in one ease as in the other. It will 
be also dbvions that any precise rate of speed is not essential, 
when it is understood that the lay is actuated by « cam 
motion, and that the cam groove is so cut that the le must 
remain stationary until the shuttle has passed entirely through 
between the sheds, and drawn the shoot of the web perfectly 
tight. If a loom were stopped with the shuttle midway 
between the sheds, and then started, the first thing it would 
do would be to draw the shuttle out of the way. short, a 
breakage resulting from failure of any part of the loom to 
operate, is a contingency so remote that it may be considered 
practically to be nothing. 

“ The loom frame, yarn beam, cloth roller, let-off and take- 
up motions, together with the heddles, and the means for 
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— 
operating them, are of any usual or desired kind, and do not 
require description here. The lay swings upon swords like 
those of other looma, but, as we have stated, is actuated by a 
eam, instead of a crank motion. As to the relative merits of 
the two motions for actuating a lay, we are of the decided 
opinion the cam motion is the better. 

“ We should neither do justice to ourselves nor the interests 
of our readers, if we failed to state that we have formed our 
opinions of this improvement from actual observation of its 
operation, both on narrow and wide goods. We have seen it 
weave various textures, from fine dress silks up to woollen 
drugget six yards in width, in each of which its work was 
the most satisfactory kind. No power loom ever before u 
ean be relied upon to make a selvedge equal t lif « 
mistake not, many lines of goods produced hitherto only 
hand weaving will ere long = successfully woven 
on the positive motion loom,” 


DY 


SOUTH WALES INSTITUTE OF 
Os Friday last the engineers of South Wal 

Royal Institution, Swansea, where thev held 

quarterly meeting. After mtroducing a series 

various subjecta, the different theories | 

by several gentlemen were fully discussed. At the 

the meeting, the members responded to an invitat 

them by Mr. Siemens to visit the Landore 

Company's Works, which are situated abx 

Swansea. As we have noticed on prev 

works were erected for the purpose 

steel on an extensive scale. It is w 

Siemens is the patentee of a new pr 

facture of steel. The works have | 

his personal direction and supervis 

arrived at the works in the afternoon 

courteously received by Mr. Siemens 

partake of refreshments. Afterwards they wer 

the works, where they minutely examined 

constructed machinery, which they considered 

South Wales. They expressed their extreme 
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the 


cewntiic 
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satistactior 


with all the arrangements, and especially admired the re- 


versing engines for working the rolls. They were also con- 
ducted to various departments of the works, and inspected 
the furnaces; and Mr. Siemens explained elaborately th 
entire process which he had so successfully adopted for the 
manufacture of steel. It ia believed that this new process of 


manufacture will be generally adopted throughout the 


Principality ; and several gentlemen present expressed their | 
simplest | 


opinion that the process appeared to them to be the 
and most economical, and destined to supersede the other 
systems that have been already introduced in South Wales; 
and that the patent will conduce greatly towards the pros- 
perity of the district, and afford ample remuneration to the 
proprietors of these extensive works for the enterprising spirit 
they have evinced. 
been manufactured into rails, tyres, axles, boiler and ship 

lates, sheets, and tin plates. The latter show a remarkably 

ne and clear surface, and have been submitted to the most 
severe tests without cracking. 
600 tons of steel have been converted into ingots, and ham- 
mered into blooms, and rol into rails of the Midland 
section of 83 lb. to the yard. The strength required by the 
West Midland Company is that half a ton weight should 
fall from a height of 15 ft. on the rail without breaking it 
This test is the one required by that company for that par 


ticular class of rails; but in this instance the weight of even | 
1 ton was allowed to fall 26 ft., and did not cause a fracture | 


or materially affect the rail. The gentlemen having wit 

nessed this unusually severe test, terminated their investiga- 
tions, satisfied that Siemens’s furnace will, before long, be in 
general use in South Wales. They also expressed themselves 
highly gratified with their afternoon's observations. The 
usual quarterly dinner was subsequently held at the Mack- 
worth Arms, where there was a good attendance. 


Coat or NatAu.—tThe coals obtained from the Biggarsberg 
and Neweastle county have been tried on board the port 
steam-tug, and are pronounced quite equal to the best 
Newcastle steam coal. Now comes the question, how near 
the port is coal available for steam purposes to be found 
Indications of coal upon the coast have lately been found 
in different directions. Some singular fragments of what 
may be called stone coal, embedded in quartz, have been 
picked up near the Umzinto. Coal near the port would bx 
of far more real benefit to us than gold in Moselekatse’ 
country. The French Government, we understand, ar 
interesting themselves in the discovery of an available coal 
field east of the Cape. All the energic 8 of « 
ment should be devoted to the solution of this problem. 
Natal Mercury. 

Licut Greys ror Inpta.—The Indian 
committee have recommended the adoption 
French rifling in place of the Woolwich 
proposed. It will be recollected that two riflings were in 
competition—the first being a modification of the Frencl 
groove suggested by Colonel H. Maxwell, Royal Artillery, 
superintendent of the gun factory at Cossipore; the other 
that form of groove known as the “ Woolwich The French 
groove gave slightly better accuracy and a somewhat lower 
trajectory, but it was thought that the wear of the guns 
after continued firing was somewhat greater with the French 
rifling. And as the question of wear is one of importance 
the committee in their preliminary report recommended the 
Woolwich system; but when the two guns came to be 
exactly measure! to the thousandth of an inch, it was found 
that the modified French groove had really worn less than 
the Woolwich groove, and the guns will therefore be rifled in 
accordance with this experience 
tion is still in abeyance, awaiting the report of the Dart- 
moor Shrapnel rersus Segment ( - but as that rv port 
was, we believe, signed on Saturday, uncertainty on thi 
point cannot be of much longer durati 


ld eq Hipment 
the modified 


rifling originally 


| Portermouth 7 § 1 1,726,957 


The steel produced at these works has | 


t p to the present time about | 


ur own (Crovern- | 


hjifurnace is not uncharged until it has gradual 


The question of ammuni- | 
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ENGINEERING. 


| EXPENSES OF FORTIFICATIONS. 

| Te following statement of the expenditure on lands and 
| works on account of our fortifications, up to the lst of 
| April last, has just been printed by order of the House of 
| Commons. 

} 
Expenditure Expenditure 
| Stations, recorded on recorded on 
hic account of account of 


| Lands. Works. 


Total. 


d £ a dad. 
312,154,631 5 4 
91,321,649 10 0 
1} 272,746 19 4 
} 330126 1 6 

172,024 6 3 
221,428 17 9 
n409 383 8B 
283.065 10 9 
76,0382 7 4 


a t 


Pivmouth 270 31,038,379 
Vembroke 2786 12 3 250,460 
229,936 


Portland ... 4,139 9 
164,869 
99.943 


(sravesend 7,155 
if ratham...! 130,485 
Sheerness 67,242 233,166 
1.140 8 4) 281.925 
+159 i ; 


Sou ® 


= 
woes 


x 


2.293 


154,125 


14,654 


30,812 


16,775 10 7 


32,174 4 7 
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GERMAN MALLEABLE CASTINGS. 
| For the production of this material, says Van Nostrand's 
| Magazine, most of the German founders use first fusion pig 
| free from sulphur and phosphorus, or Seotch pig. Styria 
| also furnishes a suitable iron, which can be used only in the 
north ot 
| transportation and high duties. On account of the com- 
petition of wrought iron, great cheapness is very essential to 
BAL 
The makers keep t the brand or grade of iron which 
| they employ, but it is well understood that the brands are 
ferent establishments. The iron is melted 
les, holding about 30 kilogrammes. They 
are © with porcelain lids to keep out mmpurities and 
emders, which reduce the high heat requisite for the process. 
| The fire which the crucibles are placed is from .630 m. to 
040 m. square, and is surrounded with bricks of porcelain 
earth. 


The use of blast t advantageous, since the economy of 


} not the same 


j in plu ba 


«i 


time is offset by a greater consumption of ¢ ke. 
lraught of the chimney is sufficient when the furnace is 

1. As we have said, an essential con- 

} dition of success | 
| Practice enables the t r to estimate the heat of the 
| furnace, and he recognises the precise moment by plunging a 
bar of red-hot iron into the crucible, from which, upon being 
withdrawn, the metal flies off in sparks. The crucibles are 

| raised with tongs, with curved jaws, and the pouring is 
mptitude, the surface being first 


|} done with all possible pr 
| cleaned. 


By cementation the casting acquires the properties of | 
The operation 


wrought iron, having some analogy to steel. 
consists in subjecting the castings to a prolonged red heat 
| in a bath of pulverised red hematite. They are arranged in 
| boxes of cast iron called mufiles. It would seem that the 
cylindrical form ought to be most advantageous for the 
| boxes, but practically they are simply square, and with 
| covers which should keep out entirely the least access of air. 
In arranging the castings in the boxes they are placed in 
layers alternately with layers of hematite. The ceme nting 
furnace is very simple. The grate is in front, and the 
lraught of the chimney carries the hot air around the boxes 
The heat should be conducted with care, starting rather 
vigorously, in order to reach quickly the desired tempera- 
ture; then supplying the furnace at regular intervals. The 
cementation lasts three, four, and five days, according to the 
size of the pieces. A charge is about 350 to 450 kilogrammes 
of castings. In arranging the charges large pieces should 
not be ming! 
ieces should be placed in the furnace first. 


d with small, and those muffles containing the 
On the 
d the smaller objects are placed on the sole of the 
Without these precautions many pieces may be 
rburised, the latter becoming some- 
: en iron and steel. When the opera- 
n is deemed complete, the fire is allowed to fall, 

lly cooled. 
Practice plays an important part im the management of the 
firing. as the temperature can be judged of only after pro- 
longed experience. Next to the fuel, the greatest expense is 
the cementing boxes, which are often serviceable only for a 


sing i¢ 


operation. 


Tue Mont Cents Tons ~The underground works of 
} Mont Cenis are carried on with increasing spirit and energy. 
| The opening of the great tunnel for the locomotive before 
July, 1871, 1s confidently predicted. Tne Italian Minister 
Public Works is hastening the construction of the 
| railway from Susa to Bardonnéche, the southern opening of 
the tunnel; a guarantee, it is understood, being given that 
the grand opening will be completed, and the whole pro- 
; perly walled and strengthened by the time this railway is 
nished. The French Government has given similar pledges 
as to the northern opening at Modane. 


Germany, however, on account of the expense of | 


The natural | 


heat at the moment of pouring. | 


but the | 





EXPERIMENTAL GAS RETORTS. 
By James Arstop, Ayr Gasworks. 


On a New Method of Setting and Heating the Experimental 
Retort, and its Adaptation for other Purposes.* 

Tr is a generally acknowledged fact that the test or ex- 

vrimental retort should form part of all gasworks, well 

nowing the immutable truth of its paramount importance as 
a guide to the engineer or manager of the gas establishment 
in economising tne outlay for supplies of coal from time to 
time to the best advantage. It is very desirable that, in 
order obtain with certainty the true results from every 
sample of coal or mixtures operated upon, the construction 
of the apparatus in every part should be perspicuous, simple, 
and precise. 

In submitting my improvements for your consideration 
and subsequent ventilation, I have thought that, with a 
drawing and duplicate of the horizontal fireclay burner that 
I use before you for inspection, very little further remains to 
be explained. Before entering upon the details of it, how- 
ever, { may mention that I have bad seven years’ experience 
in the working of the experimental retort om this principle ; 
therefore I bring it forth without any conteption of evancs- 
cence, and consider it an inestimable advantageover the plan 
of setting and heating with the usual coke furnace from its 
aceelerating facilities in research with the utmost precision. 

‘The retort bench is made in one piece of the best fireclay, 
with projections inside for supporting the retort. and burner 
in form, as shown by the dotted lines on the drawing. The 
bench is elevated on a platform of brick covered with tiles 
about 12in. in height from the level of the floor, and the 
space on either side of the bench forms a very convenient 
position for the other furnaces necessary in the experimental 
rooms. The retort and the burner are put into their re- 
spective seats, the former being inserted to within 2} in. of 
the back end of the bench. A passage is thus formed for the 
return of the flame over the top of the retort, and makes its 
exit through a hole 4} in. diameter at the front, and enters a 
D-shaped sheet-iron flue, fixed on the top of the bench, lead- 
ing into the chimney. The sheet-iron flue is furnished with 
a door in front, tu-ning on @ pin, and which is thrown open 
immediately on the gas being turned off from the burner 
below ; the flue hole in the top of the bench is damped by a 
plate of iron; the air tube is plunged up outside, and the re- 
tort and bench are allowed to cool down gradually without 
any risk of damage to either. By the long 4in. air pipe laid 
under the floor from the outside of the room to the bench, 
together with the height of the chimney, the current of air 
| is made strong, and easily regulated by the long plugs, CC. 
| The air unites with the gas in the T-piere, d, previous to 

entering the burner, and is adjusted to the most suitable 
sroportions as will effeet the complete combustion of all the 
| omatbens ¢ ntained in the gas used. When the burner 
has been lighted a few minutes, the air on passing through 
it from below is heated to a high temperature, and produces 
a large compact white flame, which heats the retort to white- 
ness in less than 45 minutes. The gas tap and plugs in the 
air pipes on both sides are then regulated to the temperature 
| required for experiment, and at which it may be retained for 
any period of time without further attention. The average 
consumption of gas per hour is about 52 cubic feet of 28 
candles power. (1 mention this, because the quantity of gas 
required will be in proportion to its density.) 
he cost of the bench, burner, and retort, with mountings 
complete, according to the drawing, is about 3/. 15s. When 
the retort is burnt out it is only necessary to screw out 
| the ascension pipe, draw out the old retort and insert the 





Tl 


new one. 

Before I quit this subject, I wish to subjoin a few remarks 
on its adaptation for other purposes, which I hope may not 
be thought too exuberant. I am of opinion that this burner 
ind principle could be applied with oleaidage to the heating 
of small boilers such as are used for conservatories and baths, 
cooking ranges, ovens, hot plates, and many other vessels too 
numerous to mention at present, and it might be of no less 
importance to distillers of oil from coal and shale by collect- 
ling all the gases evolved in the process of distillation which 
| would in many cases be sufficient for all generating purposes. 
| T have no doubt whatever of the possibility of making burners 
on this plan, large enough, and setting the retorts at as little 
eost ason the ordinary system, and which 1 betieve would 
effect a considerable saving in the cost of manual labour, 
and by the direct power afforded for adjusting the tempera- 
ture to any degree, a finer and larger quantity of oil should 
be produced. 


Tue Svez Cawat.—Advices from Suez describe the cutting 
of the dyke to admit the water of the Red Sea into the dry 
canal which extends as far as Chalouf. The party proceeded 
in steam launches from Suez, and, after‘some slight cere- 
monies, the dyke was cut, but to fill this section a flow during 
six or seven days will be required. - When it shall have been 
filled the water will be let into the Bitter Lakes, and then, it 


is said, the waters of the Red Sea and the Mediterranean 
With regard to the 


will for the first time actually mingle 
Bitter Lakes, there seems to be no doubt they are 6 metres 
below the level of the Mediterranean, and at the present 
time, with the stream flowing from that side, the rise is not 
more than 3 centimetres a day. But the flow from the Red 
Sea is expeeted to be stronger than that from Lake iimsah, 
and it is aceording!y calculated that, on its waters being ad- 
| mitted, the rise will for some time be at more than double its 

present rate ; still, taking all things into account, it is thought 
| that 100 days may be required ; and, — at the works 
to be finished from Serapeum to Lake Timsah, an opinion 1s 
expressed that a complete opening, with as much as 5 metres 
of depth throughout, ean scareely be hoped for by the 17th 
of November, the appointed day. 





* Paper read before the North British Association of Gas 
Managers. 
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CANADIAN ENGINEERING. 
To Tue Eprror or EXGIngEEtne. 

Srr,—Amongst the numerous advan’ ising from the 
liberal manner the Government of C has forwarded its 
geological survey, not the least important is that of deter- 
mining with considerable accuracy the existence and value 
of many economic minerals, which had before been but little 
known of. : 

An important commetcial industry in one of these minerals 
promises results which may not only greatly benefit this 
Dominion, and the capitalists who shall judiciously invest in 
working it, but also be of vast importance in the stee] trade 
of the world. What I allude to is the attempts now being 
made to prosecute the mining and manufacture for the 
market of graphite or plumbago. 

The geological surveys have demonstrated that this mineral 
exists in considerable quantities in two forms: first, in 
narrow and irregular veins of nearly pure ore; and, second, 
as largely disseminated through some of the rocks of the 
Lawrentian formation, which is also proved to be precisely 
similar to the geological formation in which grevhite is 
found in the island of Ceylon. 

The locality in which this mineral has been proved to exist 
is chiefly in that portion of the Lawrentian rocks gituated in 
the townships of Lochaber and Buckingham, im the county 
of Ottawa and the province of Quebec. Indications of its 
existence have been found in other localities, but its value 
has only been practically tested in the above-named town- 
ships. 

Having had an opportunity of visiting this loeality a short 
time ago, I availed myself of it to inquire into the state and 
prospects of the works which had been established with the 
object of developing this branch of industry, and learnt that 
two companies had been established within » few miles of 
the village of Buckingham for this purpose. 

The first of these was situated in the townshipof Lochaber, 


c——— 





and is called the New England Plumbago Mining Company, 
and which has been for some time in operation, and has 
turned out some really valuable products; but, works here 
are for the present suspended, it is understood, for the pur- 
pose of largely increasing the capital stock of the company, 
and thus providing adequate means for effeetually prose- 
cuting the works. 

The second establishment is called the Canada Plumbago 
Mining Company, the stock of which is held chiefly by 
gentlemen in Montreal. It has been in operation more than 
a year, but from the isolated position of the works, and the 
ditticulty of access to them, the undertaking is very little | 
known to the general public. | 

Through the kindness of the manager I was shown over 
these mines and works, and with your permission propose 
to give youa short résumé of the operations. 

the mines are situated in Lot 28 of the sigth range of | 
Buckingham, and are about 15 miles north-east of the city | 
of Ottawa. Both the descriptions of ore, that have been | 
before mentioned, are here wrought, the two veins crossing | 
each other nearly at right angles; the pure vein which runs | 
nearly east and west has been traced for 300 or 400 ft., and 
has a width of from 4 to 9 in., it has been worked to a depth 
of about 35 {t. without coming to the bottom of it, and its | 
quality improving with the depth. Last winter it was | 
worked in an underground gallery with very good results ; 
when, however, the winter snows melted and thespring rains | 
came on this gallery filled with water, and as no means were | 
adopted to drain it, the works were abandoned, and the men | 
employed in tracing and quarrying the vein fromthe surface, | 
with tolerably good results, but the ore doesmot appear so 
pure as when procured from a greater depth. The evident 
want of vigour in providing means to umwater the gallery 
and push the mining in the best ore, would #ppeer to indicate | 


a deficiency of capital on the part of the er 
The vein of the disseminated ore runs north and 
yards, and hasa 


south, it has been traced for 400 or 500 
width on the surface varying from 2 ft, to 4 ft., but the 
width increases with the depth, so that in a jon where a} 
depth of 36 ft. had been reached the width of the vein had | 
increased to 12 ft., the accession appearing to be gained on | 
the eastern side, as where I had the opportunity of observing | 


lar. 
creases in width with its depth, but also inereases in richness. | 


| some of the finest of the mineral is suitable for pencils and 


| 


| Experience, however, has shown that capital is too scarce in 


E 


3 ft. in depth, are fitted with revolving brushes, which 


out the semi-fluid pulp, the material ing itself im ac- 
cordance with its specific gravity, the sili spar settling 


near the centre of the buddle, and the material, which 
is lighter, settling in concentric rings around it. The central 
portion of these concentric rings, containing the greatest 
amount of commercial products, is thrown out to dry, and 


afterwards conveyed to the reverberatory furnace, the best of 
the remaindor being again passed through additional screens 
into other buddies, and the former ted, until all 
the valuable mineral is abstracted a 

The reverberatory furnace is 18 ft. y 10 ft., about 12 in. 
in thickness, of the pulped (and so far ore is put 


on for one charge; and if everything om well, three 
eharges can be calcined in 24 hours ; both moisture and lime 
being <lispelled in the process. It frequently happens, how- 
ever, that trouble occurs by the silies pam vitrified in 
the operation. 

From the furnace the material is passed to elevators, and 
carried to an upper floor, where it is passed through a dry 
separator working on a principle recently patented by 8. I’. 
Pearce, Esq. which acts by centrifugal force, the material 
being supplied by a central pipe, and a horizontal wheel de- 
livering it from the periphery at a high rate of speed; the 
pure mineral, which is of less specific gravity than the silica 
or spar, does not acquire so much momentum, and, there- 
fore, falls near the centre, while the waste is deposited in 
concentric rings around it. The best of the ucts is then 
bolted, and some final action is taken, which is not shown to 
the public, and the material then is selected for market into 
two classes, the first class being for erucible stock, and the 
second class for stove polish. It is, however, believed that 


for lubricating purposes, and experiments are now being 
carried on for testing it for these uses, 

No one can carefully examine this ore in its natural state 
and its resulting products without being fully convineed that 
there is an abundance of really valuable mineral, calculated to 
add to the wealth of the general community, and afford a 
good margin for profit, if it was worked on a proper scale. 


this country to be invested largely in mining, and, while it 
is gratifying to find so much has been done, and, with pre- 
sent appliances, the returns have been satisfactory, yet 
hitherto the works can only be deemed experimental, and so 
far satisfactory as to lead to the belief that a judicious applica- 
tion of sufficient capital to fairly test this industry would 
yield returns largely in excess of any hitherto attained. And 
while the business may now be considered to be in its infancy, 
the indications are abundantly sufficient to predicate for it a 
prosperous future. 
I am, Sir, yours obediently, 
Toronto, August 2, 1969. Nii 


PURIFICATION OF SEWAGE. 
To Tur Eprror or Exnaiyeerinea. 

Srr,—In Mr. Barry’s paper, which was read at the Exeter 
meeting of the British Association, of which you have pub- 
lished an abstract, he advocates the use of filtration of sewage 
on account, it seems, of the success attending that at Leam- 
ington. 

There is no doubt that had these works not been a success 
no one would have known it better than Mr. Barry, asa 


i 
i 
it 


| 


experiment with Maplin’s sand at Barking 
proved a failure, the reason being that the 
sand is so fine and close that it 
the water will not drain away, thus causing the 
Thus, unless some new way is found of a 
eTre 





resident in the town, but he approves of them, and his opinion 
is completely confirmed by the Board of Health. But as no 
mention is made of a filter in your description of those very 
works, I wish, if you will be so good as to allow me the space 
in your valuable columns, to explain in what way the error 
arose. 

There is a small filter in use at Leamington, and, as it is 


in sight from the walk by the river, it might easily lead to | 
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rapidly becomes clogged, and 

crop to rot. 
lying it, or some 
of land for 
, and it is rather 


z 


— will grow better, a large su 
utilisation of the sewage is cut 


difficult to find another place sufficiently extensive that will 
not cause a ruinous outlay for sewers and land. 


I am, Sir, io faithfully. 
15, Abingdon-street, September 1, 1869. = T. J. Exits. 
————— —ae 


CHANNEL TUNNEL. 
To tux Eprror ov Exorneentxa. 

Sir,—May I ask you to give publicity to the following 
statement ? 

In the year 1862 I comeeived the idea of constructing 
tunnels under water in a manner almost identical with that 
described by Mr. Bateman in his paper read lately before the 
British Association, eh apa in your journal last week. 
At various times di past seven years I have pro- 
posed this mode of ig, with such modifications as were 
suited to the cire case. 

I am very far from to detract from the merit due 
to Messra. Bateman and Révy for their very ingenious and 
well-considered prajeet.” My able object in writing this letter 
is to avoid bein od of plagiarism in case I 
should succeed in into practice. 

Most of my acquaint will be able to corroborate this 
statement, and I may mention the following well-known 
gentlemen as being and, I feel sure, willing to support 
my assertion: Messrs. James Braunlees, J. A. Longridge, T. 
R. Crampton, F. Maxwell-Lyte, William Eckersley, James 
Mathias, John Henderson. 

1 am, Sir, your obedient Servant, 
Vatestines G. Bet. 

5, Victoria-street, 8.W., 81, 1869. 

[We willingly publish Mr, Bell’s letter, but it appears to 
us that his plans were oro pag by the author of an 
anonymous pamphlet, publi in 1858, and referred to by 
us in an article on page 143 of our last number.—Ep. E.| 








RAILWAY PASSENGER AND GUARD 
COMMU NICATION. 
To tux Korror or Excisernine. 

S1n,—My attention has been. ealled to an error in your 
report of the discussion which followed the reading of my 
paper before the meeting of the British Association at Exeter, 
which I shall be obliged if you will kindly correct in your 
next paper. 

I am made to say TE th 
adopted “ only to satisfy public opinion.” 

What I did say, in iy to Mr. Hinde Palmer's question 
as to the tests which had been made by the Board of Trade 
of the various systems, &e., &c., wad, It was generally known 
that Colonel Yolland had reported favourably ot the electrical 
systems, and that in reference to the-cord, he had stated in 
his report, “ It was to ‘be feared theeord system had been 
adopted by railway companies only to satisfy public opinion.” 

a I —a your obedient event, ~ 
B. Aurrep Vagiry. 


the cord system had been 


| Telegraph Works, 66, Roman-road, Holloway, N., 


September 1, 1469. 
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Tur Weer Inpra Ap Pawawa Tertonsrn.—The letters 
of allotment of the shares in the West India and Panama 


the mistake that filtration was used to purify the sewage. | Tclegraph Company have been issued, ‘and it is stated that 
it, the adjoining rock on the western side being perpendicu- | It is really only some of the effluent water that is so treated, | the practical work of construction has already commenced. 


It is also worthy of note that this vein not only in- | and it is no essential part of the operation, nor part of the | 


patented process. The sewage runs straight into the works 


——e 


Tue Urtiimsatios oF Brast-ryursack S1ao.—At the 


Where the working of this vein had erogsed the pure | without separation or other treatment; all the phosphates | Cleveland Institute of Civil Engineers Mr. Crossley has 


vein, about 350 Ib. of very pure ore had been taken out in a | and valuable constituents are removed, by conversion, into | recently brought forward 


width of about 10 ft., and faces right and left exposed, 


but no steps have been taken to prosecute such workings. 


| gallon. 


gome interesting facts and sugges- 


| an insoluble precipitate, leaving in the effluent water only | tions with regard to the possible utilisation of blast-furnace 
worthy of attention, for the commencement of side galleries ; | a trace of ammonia and about 1% grs. of organic matter per | slag. Mr. Crossley states that blast-furnace slag is a com- 


The water, however, is not quite clear after leaving 


pound containing an exeess of lime; grey slag contains in 


These mines, as now being wrought, are situated on the | the tanks, as their small size does not admit of sufficient | 100 parts, and onan average :—silica 38.25, alumina 22.19, 
brow of a very precipitous hill, about 300 ft. above the level | time to allow everything to go down. The slight muddiness | lime 31.56, magnesia 4.14, protoxide of iron 1.09, man- 


of the water in Twin Lake; and the manner of moving the 


this depth, where there is a short tramway along which it is 
conveyed and then thrown down another slide, where it falls 
on the wharf, and is then conveyed in boats to the mill—a 
distance of about 600 yards. 

The mill is situated on the 28th lot of the fifth range of 
Buckingham, and is constructed of timber in 4 strong and 
substantial manner. 
40 ft., and is three storeys high, with a buddle shed ad- 
joining 80 ft. by 40 ft., a portion of which is two storeys high. 
The machinery is driven by water power, a turbine wheel | 
ft. in diameter being used, and the fall obtained is about | 
18 ft. This wheel was constructed by Mr. A. Fleck, of the } 
Vulcan Foundry, Ottawa, and is on his patent. 1t is said to 
work well, and develops about 75 horse power; but I could 
not ascertain the amount of water 

In the mill there are sixteen stamp heads, driven by cam 
wheels, giving to each about 36 strokes per minute, the fall 
of each stamper being from 10in. to 12m. These stampers 
are of wood, with wrought-iron guides and chilled cast-iron 
shoes, each weighing about 700 Ib., and a continuous chilled 
east-iron floor to reeeive the ore-is below them, on a very 
solid foundation. The ore is supplied in a broken state 





The main building is about 80 ft. b 








under these stampers in water, when thoroughly beaten, 


| does not always occur sn sagen f when the flow is small), | garese a trace, sulphide of 
ore is by throwing it down a timber slide for about half of | 


nor, from its being insoluble, is it of a harmful nature 


show clear water, the present filter was erected, which, from 
its smal! size, 600 square feet, and low head of pressure, about 
2 ft., would be totally inadequate to filter such a large mass 
of liquid as the flow of sewage of Leamington, amounting to 
20,000 gallons per hour at the Jeast during the day, were 
not the suspended matter, already in the form of flakes. per- 
fectly divided from the water itself. At present the filtered 
water flows over the outfall in one transparent sheet. 

The fish in the river are not the least harmed by the water, 
there being excellent fishing in the Leam close below the 
works, and shoals of fish may be seen trying to jump up the 
outfall. Some seem to have succeeded, as many ere now 
visible in the open duct between the filter and the tanks. 
An experiment has been tried of keeping fish in an aquarium 
supplied with pure effluent water. These have remained 
without showing any signs but those of health for three 
months without even ¢hange of water. 

I think that the phenomenon of fish would be quite enough 
to convince any one of the harmless nature of the effluent 
water even if they were not aware of the analysis given in 
your article on page 146 of your last number. 


slog, and 
In Mr. Barry's paper I was glad to see publicly mentioned | pt tom in 








calcium 2.95; but its com- 


: On | position is not uniform, and differs aceording to cireum- 
account of it being an advantage to the general public to | stances. 


Several things can be done with slag, though its 
chemical composition would lead us to imagine that it is 
almost valueless. It ¢an be converted into paving stones, 
it can be used to obtain sulphate of alumima, aluminate 
of soda, and pure siliea for the manufacture of porcelain. 
The author makes known a plan of his own in which 
the slag, after beitg. pulverieed, is treated with hydro- 
choloric acid, which gives the silica in a gelatinous form 
whilst the alumina, lime, magnesia, and iron are dissolved. 
The solution is evaporated to dryness, washed with water to 
dissolve the solu salts, and the insoluble residue is 
treated with sulphurie acid, by which means sulphate of 
alumina is formed, the solution of which may be - wen 
off; the silica, after washing the water, is leftin a pure 
state. The sul of alumina may either be evaporated to 
obtain the salt in a solid and dry etate, or it way be directly 
used for the manufacture of alum. this proeess they 
will give a uct worth 32. per ton, another worth 71. 
per tom. ay ne ee a erm enes 
end 147 tons of sulphate of alumina. In seme districte certain 
of the rarer chomical substances are found in blast-furnace 
might be exteacted as and sid to the 
chemical curiosities.—- The Scientific Review, 
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RAILWAY POLICY. 

Wirniw ‘ess than six months, the manufacture of 
steel by the Bessemer process will be thrown open, 
with the exeeption of a small royalty for detailed im- 
provements, to the freest competition. Probably no 
other patent ever proved so successful, and so de- 
servedly successful, as Mr. Bessemer’s, and perhaps 
none, and possibly for these very reasons, has been 
the subject of such undisguised jealousy. There were 
some to deny the originality of the invention, others 
its merit, and others again Mr. Bessemer’s right to fix 
his own royalty upon his own invention, however 
original or meritorious. There was a large class of 
interested ironmasters, aided and abetted by certain 
professional and trade journalists, who denounced 
steel altogether as wholly unfit for structural pur- 
poses, or even for rails, engine tyres, &c. It was no 
proof to them that not alone Bessemer’s, but Krupp’s, 
Vickers’s, and still other makers, were already used to 
an immense extent, and with the best result :—they 
denied both the result and the extent. 

So eager are some to have a parting kick at an 
expiring patent, and, possibly, to let the patentee know 
their opinion of his past success, that industrious 
efforts have been made for at least a year past to 
induce purchasers of steel rails to defer all purchases 
of steel rails until after the patent is dead and buried. 
Steel rails will then, it is pretended, be just 2/. per 
ton cheaper than now, or possibly (shade of Adam 
Smith!) 3/. beeause of the very competition which 
would arise among the makers to meet the increased 
demand (!), the competition being rather among pur- 
chasers themselves. But as railway companies must 
keep on buying rails of some sort they pone then only 
buy iron instead of steel, and thus, as much as from 
the benevolent desire to accomplish as much harm as 
possible for its own sake against the steel trade, this 
argument is employed with, of course, the most dis- 
interested motives towards the iron. Orders must 
keep coming, and all that steel loses iron gains. Ke- 
newals already necessary must be made at once, and 
new lines with everything ready for laying the rails 
must have their rails at once. 

We have more than once explained the position of 
prices of steel rails as affected by royalty, drawback, 
&c., both before and after February next. The royalty 
of 2/. per ton, so much insisted upon by the steelopho- 
biaists, is a nominal royalty upon the ingot, and from 
this a drawback of 1/. per ton is allowed when the 
ingot is rolled into a rail. The ingot may have been 
made, and often is, for a class of steel of twice the 
value of a steel rail. Boiler steel, tyre steel, and some 
other kinds pay the higher royalty, the rail 49 the 
lower. There is a little loss, very little, in rolling the 
ingot into the rail, so that the net royalty on the rail 


_| slight reduction of price as, if es 


may be 2ls. per ton. After February, however. 

a Asal . per ton will — be levied 
or subsidiary improvements in process, reducing 
the real ran te op 18s. 6d. per ton. Of this it is 
by no means probable that will secure the 
whole. The makers have been complaining of 
low prices, and the temptation to use of 
iron of a lower than the standard quality, and 
they will urge the very increase in the demand 
itself, and other things all tending to a mutually 
liberal division of the 18s. 6d. between themselves 
and the purchasers. We have no reason to suppose 
that steel rails will be much, if any, more than 10s. 
cheaper next year than this. This, of course, as far 
as it goes, is an inducement to wait, wherever steel 
rails, or rails of any kind, are not immediately wanted ; 
but for those situations—and they are many—where 
steel is unquestionably much cheaper in the long run 
than iron, and where renewals are immediately neces- 
sary, or where extensions are immediately to be made, 
it would be about as wise to wait six months for a 
ially desirous of 
eating Dr. Dauglish’s bread, to go without bread alto- 
gether until the lapse of his patent. 


THE REDUCTION OF TRON ORES. 

Tne opinion has been generally held by those 
metallurgists and chemists who have investigated the 
action of blast furnaces that the reduction of peroxide 
of iron by carbonic oxide does not take place at tem- 
Coupee below 400° Cent., or, say, about 750° 
‘abr. ; and a number of experimenters have considered 
that when carbonic oxide is diluted by nitrogen and 
other gases, as it is in a blast furnace, a still higher tem- 
perature than that just mentioned is required in order to 
set up the reducing action. Tunner, for instance—who 
experimented by enclosing iron ore in a perforated 
iron box, and, after allowing it to sink to various 
depths in a blast furnace, withdrawing it by means of 
a chain attached to it, and noticing the result—came to 
the conclusion that the reduction did not commence 
until a temperature of about 1250° Fahr. was reached, 
and Ebelmen, who carried out his investigation in a 
similar way, considered that the reduction commenced 
just below a red heat, and terminated with the inci- 
“por fusion of the ore. Within the last few months, 
1owever, a very interesting series of experiments on 
the subject have been made by Mr. I. Lowthian Bell, 
which show very different results, and which may be 
said to completely upset the conclusions to which 
we have just seieetil. One of the earliest of Mr. 
Bell’s experiments consisted in placing a small 
quantity of the calcined oolitic Cleveland ironstone in 
a glass tube heated by a lamp, and exposing it to the 
action of a current of carbonic oxide. Under these 
circumstances it was found that even at as low a tem- 
perature as 500° Fahr. a perceptible change of colour 
took place, indicating that reduction had commenced, 
while within a minute or two of the commencement of 
this change it was found that the escaping gas contained 
46 per cent. of carbonic acid, a proportion which shortly 
after rose to 96 per cent., although the tube was not 
heated up to redness, and its temperature probably at no 
time exceeded 600° Fahr. Of the ironstone a portion 
was examined, after having been treated for 15 minutes, 
when it was found to have lost 39 per cent. of its 
oxygen. In the above experiment the reducing agent 
used was pure carbonic oxide; but it was considered 
—and rightly—that it would be more satisfactory to 
ascertain the action of that gas in the. state of dilution 
in which it commonly exists in blast furnaces, and for 
this purpose a large number of specimens of iron ore 
were exposed by Mr, Bell to the influence of the 
waste gases escaping from furnaces at the Clarence 
Ironworks, the periods of exposure varying from | to 
96 hours. The ironstone, broken to the size of hazel 
nuts, was, in the og sy of cases, placed on open 
trays, situated about 6 or 5ft. from the furnaces, in the 
tubes by which the waste gases were conducted to the 
boilers and heating stoves; but in some instances it 
was enclosed in a perforated iron box similarly placed, 
the result being that under the latter circumstances 
the process of deoxidation was found to be sensibly 
delayed. The blast furnaces at the Clarence Works 
vary considerably both in height and — the 
capacity of the smallest being 6012, and t of the 
largest 25,497 cubie feet; while the temperatares of 
the escaping waste gases of course also varies, averag- 
ing about 765° for the smaller, and 580° for the 
larger of the two furnaces just mentioned. Now, 
although the highest of th--e temperatures scarcely 
exceeds the lowest heat 2. which, according to pre- 
vious experimenters, even pure carbonic oxide exer- 





cises a reducing influence on peroxide of iron, yet in 


furnace, at which, according to Tunner, the reducing 


action took place ; and to ascertain whether this 
was the case two mixtures were pre respectively 
resembling, as far as the p of carbonic 


oxide, carbonic acid, and nitrogen were concerned, 
the gases from the Clarence and Wrbna furnaces. 
The compositions of these mixtures by volumes were 
as follows: Wrbna, 13 parts COH,, 16 parts CO,, 
71 parts N; Clarence, 32 ke COH,, 6 parts CO,, 
and 62 parts N. Fifteen litres each of these mix- 
tures were independently passed over Cleveland 
calcined ironstone, the time occupied being 105 
minutes in the one case, 110 minutes in the other, 
and in the course of each experiment twelve samples 
were taken and tested for carbonic acid. The results 
were, that in the case of the Wrbna mixture the 
average volume of carbonic acid in the ing gases 
averaged 23.4 per cent. of the whole, while in the case 
of the Clarence mixture it averaged 35.7 per cent. of 
the total volume, the conversion of the carbonic oxide 
into carbonic acid being thus almost complete in both 
cases. This experiment is sufficient to show that the 
supposed want of the deoxidising power of the Wrbna 
gas was not owing to its dilution, although we are in- 
clined to believe that that dilution would, as has been 
shown by the experiments of Schinz, materially di- 
aninish the rate at which the gas would effect the re- 
duction of the ore. In Mr. Bell’s experiments it 
appears probable that, as the time allowed for the 

e of the gas over the ore was sufficient to per- 
mit the complete conversion of the weaker mixture to 
take place, it was more than was required for the 
similar conversion of the carbonic oxide in the sample 
representing the Clarence gas. 

Another point which Mr. Bell had to determine 
before his results could be accepted as completely up- 
setting the ideas previously held, was whether or not 
the Cleveland ore, on which his experiments were 
made, was more easily deoxidisable by furnace gases 
than other kinds ae | in the iron manufacture. To 
ascertain this, samples of a close-grained red ore from 
Weilburg, a spathose ore from Herdorf, and a brown 
ore from Wetzler, were calcined and then exposed for 
seven and-a-half hours to the action of the waste gases 
from the No. 2 furnace at the Clarence Works, a 
furnace which has a capacity of about 11,600 ft., and 
the gases from which had been found capable, on a 
week oceasion, of expelling, in the course of two 

ours, 5 per cent. of the oxygen contained in a sample 
of caleined Cleveland ironstone. The results of this 
experiment were that while the spathose ore was evi- 
dently acted upon, the Weilburg red ore lost 11.99 
per cent., and the Wetzler brown ore 16.88 per cent. 
of its oxygen. 

The results of the researches of Mr. I. Lothian 
Bell, of which we have above given some particulars, 
exercise an important bearing upon the economy of 
large blast furnaces, and we quite agree with Mr. Bell 
in se that it is to the fact which these results 
prove, that the economy of such furnaces is to some 
considerable extent to be attributed. The greater 
bulk of materials which the ing gases are made 
to traverse in large furnaces no doubt enables an im- 
portant reduction to be made in the final temperature 
of those s, but we believe, with Mr. Bell, that this 
reduction in temperature by no means ts the 
whole saving effected. Mr. Bell’s experiments have 
shown that the reduction of the peroxide of iron by 
the carbonic oxide can go on at a far lower tempera- 
ture than that at which the presence of carbon is 
capable of re-converting the carbonic acid thus pro- 
duced into carbonic oxide; and it follows, therefore, 
that in the larger furnaces now coming into use, the 
zone in which the reduction of the ore can go on is 
extended, and waste gases contain a propor- 
tion of earbonic acid, and a ingly less 

ion of earbonic oxide than they otherwise wail te. 
Cleveland district, the waste 
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thus turned to useful account it is an important matter. | mous expression of opinion in favour of the light, 
A pound of carbon barat into carbonic oxide evolves | followed on the second evening by an equally unani- 
but about two-sevenths of the heat which is produced | mous expression of opinion in favour of the oil light. 
if it is burnt into carbonic acid, and for each pound of | ; : 
carbon allowed to escape in the form of carbonic | of the gas over the oil in the proportions of 40 to 36, 
oxide, five-sevenths of the heating effect which might and a delay of six months ensued, during which time 
have been obtained by its complete combustion in the | an apparatus for obtaining a different quality of gas was 


furnace are wasted. 


eee 


| were no such marked results as warranted the en- 
gineers to recommend the introduction of the system 


LIGHTHOUSE ILLUMINATION, 


A further examination, however, decided a superiority | 


lerected. On being tried, however, last May, there | 


Ix 1863 Messrs. Edmundson and Co., gas en- 
gineers of Dublin, brought under the notice of the 
Commissioners of Irish lights, a method for the ad- 
vantageous substitution of gas for oil in the illumina- 
tion of lighthouses. The Board, considering that the 


| into Scotland. 

| But these results did not tally at all with the obser- 
| vations made by the Irish Board, who report the capa- 
| bility of the gaslight to afford an illuminating power of 
|more than nine times that of the best oil lamp in use. 
| The Gas Committee in reporting to this Board pointed 
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suggestion was cue deserving of attention and experi- | out the advantages to be gained from the power re- 
ment, voted a small sum towards the expenses involved | gulating the number of jets employed according to 


im constructing an arrangement of burners against | the weather; they state that one of Messrs. Edmund- | 


whieh the merits of an ordinary first-class oil light | son’s ordinary burners with seventeen jets lit gave a 
should be tested. In 1865, the experiments having been | jight which compared with the best oil lamps in the 
considered satisfactory, a gaslight was established at | proportion of 3.56 to 1, that this proportion, when 
the Howth Bailey, in the north entrance to Dublin | twenty-seven jets were employed, increased to 5.75 to 
jay, a situation which was especially suitable for| |, while forty-seven jets increased the power to 9.11 
observations, and where it has remained in constant | to]; they also dwelt upon the economy obtained in 
use since that time, unaltered, save by the introduction | the working ashing or intermittent systems of signals, 


of more powerful lights. Two years’ successful w tk. | in whieh the consumption of gas would be continued | 


» \ 2 » . . > _ . ! " ss 
ed at Howth hailey th fiat ! roved the supe ’ rity Of | only through the periods of light, while, when oil is 
be gasight, po less than its economy, that it Was in 
1367 applied with success to the Wicklow Head | obscured by an opaque shield. 
geen eee it _ since bean es Heo | In making their experiments the standards adopted 
success. ae system thus established in Lreland | by the Gas Committee were the large three and four- 
received the attention of the Commissionersof Northern | wiek burners of the first order of dioptric light, and 
‘wo " " ‘ 2 va | ; > 
Lights in Seotland, and lat r that of the Board of the three-wick burners of the second order. Bunsen’s 
Trade, who, im 7 last, appointed Professor l'yndall | photometer was used throughout in testing the relative 

to examine into and report upon it. | capacity of the light 

= ‘ | Capacity of the two lights. 

Phe cost of constructing and erecting the necessary! Jy the first experiment the relative economy of the 
apparatus for the production of the gas, varies with }two lights was tested, the second order tiree-wick 
- locality where it " —- and < ae lamp being employed. It was found that the respec- 
of the system to such lighthouses as have scarcely | tive costs of oil and gas were 7d. and 43d. per hor 

— " ; 2 | p - . $64. | pur. 
room for their foundations upon an isolated rock, | [Ip the second experiment the three-wick first order 
would be difficult if not impossible. At Howth \lamp was used against a crocus Ps consuming 
- — Pag a —- a, lay - B ¥ rn per pate a = 7. a oo. _ as 
each case % © more Wan ive. 10F @ c to 2.50, the cost of oil being 9.66d., that of gas 
pam plant required. This included a retort | § 40d, per hour. In the third experiment a large 
house 22 ft. long, 12 ft. deep, and 10 ft. high, with | four-wick first order dioptric lamp was used against a 
three sets of retort beds, retorts, and the usual | burner consuming 20 ft. per hour. In this trial the 

. vy ‘ } f id eo of ' re » ° H 

aide ats for mys Poy pede th MT a. | oom was about equal, the brilliancy of the gas in 
\older in a cast-iron tank 16 ft. diameter and 10 ft. | excess of the oil being as 3 to 1. Further trials were 
deep, all the necessary piping, and the burner designed | made from observations in the harbour. 

by Messrs. Edmundson and Co. This in its original! The conclusive evidence as to the merits of this 
form was called the “crocus burner, and consisted of | system of lighthouse illuminating was, however, fur- 
a cluster of 30 gas jets, burning about 174 cubic feet | nished by Professor Tyndall, who was recently re- 
7 or ont . ae ees ora oe Bead of Trade to — upon 7 

S designated 0) <c Mmventors & ‘omposite | This he did in June last, after a careful series © 
burner,” consisting of a series of rings of fish-tail jets, | experiments at Howth and Wicklow Head. A 
arranged so as to diffuse light of five different powers. | egncentric four-wicked lamp was used in conjunc- 
The central or ordinary light is composed of 28 such | tion with a Bunsen’s photometer, 36 ft. long, to test 


jets surrounded by four concentric circles, each formed | the intensity of the gaslight, with the comparative | 


of 20 similar jets. By this means the amount of light | result tabulated above. 
desired can be regulated according to necessity, the | 
illuminating powers increasing in the following pro- 
portions, the standard of comparison taken being the 
most powerfal oil lamp in use at Howth, and giving 
light from four concentric wicks, the flames from the 
inner ones being diffused through the outer rings; in 
each case the illuminating power of the oil lamp is 
taken at unity. 

Oil Lamp. 


made itself strikingly conspicuous, 7 when 
observed through an extemporised fog of oilec 

and ground glass. It was observed, however, that the 
brilliancy of the oil lamp varied at different distances 
in the plane of observation, the minimum illumination 
being given at the exact point selected for observation. 
This variation was afterwards discovered to have its 
cause in one of the vertical sashes of the lantern, 


Gas Flame. Number of Jets. 
ose 2 ose 28 
68 
see eve 88 
1 ove : eve 108 
With regard to the expense of maintaining a gas | gas-burners were then altered so as to be concentrated 
flame of sufficient intensity at Howth, the cost sheet | upon a new station, and it was impossible to determine 
compares most favourably with that of the lighthouse which was the best. The brilliancy of the gaslight 
at Wicklow Head, while the latter was still burning | flashed out, however, when successive rings were lit, 
oil, the amount expended being in each case for a year 
from January to December, 1866. During that time, 
1464. 9s. Lld. were required in manufacturing 
120,439 cubic feet of gas, and burning it at Howth, 
as against 204/. 5s. 6d. expended at Wicklow Head 


I 
1 
1 





oil lamp became faint and obscure in comparison. 
The observations of Professor Tyndall vary con- 
siderably from those of the Irish Gas Committee, who, 


burner, consuming 20ft. per hour, to be threefold 


used, the consumption remains constant and the light | 


To test comparatively the intensity of the lights | 
from a distance, a situation six miles off was selected, | 
from which point the superiority of the gaslight | 


calico | 


which was interposed between the lamp and the, 
observers, The position of the oil lamp and the 28 jet | 


and when the whole of the 108 jets were blazing, the | 


}as we have seen, estimated the power of a crocus | 


| the consumption per hour of the first-power burner is 
| 50 ft., the annual outlay for sucha light would be 
94.5/.; the second power burner, using 105 ft., would 
cost 198.45/.; and the third; consuming 148 ft., 
279.7/.; if to these sums be added the interest on the 
original outlay for plant, amounting to 32/., the 
annual expenditure for gaslights of the three grades 
would be 126.5/., 2307. and 311/. respectively. On 
the other liand, the cost in oil alone required for a 
four-wick lamp would be 155/., to which has. to be 
added 13/. for wicks, cylinder, burner, &c., bririging 
up the outhy to 165/., and showing a saving of 41.5/, 
in favour of the gas-barners consuming 50 ft. per hour. 
But as a consumption of 33 ft. is shown to give an 
equivalent result to that obtained from the lamp, it 
flows that if the quantity of gas used is reduced by 
an equality burner, a proportionate saving will be 
effected, and the total difference of outlay will be in- 
creased to 73.63/. Of course in all intermittent lights 
the saving would be far more, being proportionate to 
the intervals of light and darkness. 

But economy is less an object than brillianey of 
light, and as the amount of 


f illumination is entirely 
within the control of those in charge, who can reduce 
it on clear fine nights to the-ordinary oil standards, 
or who can, in foggy seasons, increase its brilliancy, 
until it will pierce almost the thickest weather, it 
follows that in such situations, where the construction 
of the accompanying minute gasworks is possible, a 
most important advantage is secured, and the warning 
‘to approaching ships can be far more widely and 
brilliantly spread round the horizon. 
| ————————— a > 
LIGHT ROLLING STOCK. 
| Jr has now been indisputably established that it is 
| possible to construct a combined engine and carriage 
|capable of accommodating sixty-six passengers, of 
| both classes, the whole weight of which, fully loaded, 
ishall not exceed, if indeed it do not fall short of 
| twenty tons, while the adhesion weight is nearly half 
as much, or ten tons, andthe average steam tractive 
force at least half a ton. ‘The resistance of such a 
carriage at 25 miles an hour, upon a level, would not 
exceed 300 or 4001b., nor, upon a gradient of 1 in 60, 
more than from 1050 1b. to 1150 |b., the whole actual 
| work done being, say, 25 horse power in one case and 
|75 im the other, or, supposing the speed on the 
| gradient to be diminished to 17 miles an hour, to but 
50 horse power. The carriage is not one of the omnibus 
|kind, but has seven compartments and a guard’s van, 
in all respects in conformity with the standard rolling 
stock of English lines. The weight per wheel being 
{in no case greater than 2} tons, lines of corresponding 
lightness would serve as well as heavy lines now serve 
| for heavy engines, loaded as they are to from 5, 6, 7, 
}and even 8 tons upon each driving wheel. If even half 
| filled with passengers, such a carriage at ordinary fares 
would earn about 5s. per mile, and, if filled, of course 
ltwice as much. The whole cost of working would 
; certainly be small. When working upon moderately 
easy gradients, the consumption of coal would run 
| but from 61b.to 8 lb. per mile, the wages of driver, 
stoker, and guard, making 100 miles a day, to but 
13d. per mile, and repairs to probably less than a 
pound a day, or 24d. per mile, these respective ex- 
penses being thus only 5d., or say, 6d. per mile, in- 
cluding all train charges. Permanent way, station 
expenses, and general charges might carry the whole 
to ls. or 1s. 3d.; but even at twice the last-named 
cost there would be a bigh proportion of profit on the 
work. 

The motion of the carriage is easier than that of an 
ordinary train, the total wheel base being so much 
longer and yet so much easier from being formed 
upon swivelling bogies. It is almost impossible to 
imagine that if branch line and other short traffic pas- 
sengers were allowed to make use of this carriage, they 
would not universally pronounce in its favour. Mr. 
Fairlie, the designer, having worked out his system 
upon the great scale, and with the most perfect 
| success, a8 the experiments at Hatcham have abun- 
dantly shown, is not only to be congratulated, but is 
‘entitled also to the warmest thanks of the whole rail- 





during the same time. 

The advantages thus gained by the substitution of 
gas for oil were so manifest as to attract the attention 
of the Commissioners of Northern Lights, who last year 
instructed their engineers, Messrs. D. and T. Stevea- 
son, to investigate the subject. The brilliant appear- 
ance of the light at Howth, and the universal testi- 
mony of shipmasters and pilots warranted them in 
instructing Messrs. Edmundson and Co. to prepare for 
a comparative trial in Seotland, the temporary tower at 
Granton being selected for the experiments, and the j 
gas from the Edinburgh works being employed. This 
trial led on the first night's experiment to an unani- 








that of a four-wick burner of the first order, while 
the result obtained by Mr. Wigham, the inventor of | 
the burners, and Professor Tyndail gave a consumption | 
of 33 ft. an hour to produce a light equal to that of | 
the four-wick lamp. 

The absolute cost of illuminating such a lighthouse 
as that at Howth may, it is assumed, be reduced by 
73.631. a year, if a light equal to that given by the 
ordinary four-wick lamp is sufficient. 


way body politic. 
WATERPROOFING WALLS. 

Owe of the most recent of the many uses to which 
Mr. Frederick Ransome’s process of manufacturing 
artificial stone has been applied is in protecting the 
outer walls of buildings, so as to enable them to resist 
the action of the weather by making them waterproof. 

There are, on the average, 3780 hours during the | Through well-built and substantial walls moisture will 
year when the lights are flashing seawards, aud, as | make its way, and the ordinary type of dwelling house 
the gas is produced at a cost of 10s. per thousand, and | is very pervious to wind-driven rain. We receuisy 
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noticed what Mr. Ransome is doing in preserving 
stone, and his systen ‘of waterproofing is only an ap- 
1 liewtion ¢ f the same process. 

fhe external surfaces of the walls to be protected are 
first washed with a silicate of soda or solution of flint, 
which is applied again and again, until the bricks are 
saturated, and the silieate ceases to be absorbed. The 
strength of the solution is regulated by the character 
of the bricks upon which it is to be applied, a heavier 
wixture being used upon porous walls, and a lighter 
ove on those of denser texture. After the silicate has 

ome thoroughly.absorbed, and none is visible upon 

the surface, a solution of ehloride of calcium is applied, 
which, immediately combining with the silicate of 
soda, forms a perfectly insoluble compound, which 
completely fills up all the interstices in the brick or 
tone, without in any way altering its original appear- 
ace. By this operation the wall is rendered per- 
feetly watertight, and, as the pores of the bricks are 
thoroughly filled for a considerable depth from the 
surface with the insoluble compound, which is entirely 
inaffected by atmospheric influences, no subsequent 
rocess 1s hecessary. 

Already Mr. Rausome has successfully applied this 
process to a large number of buildings, several of 
which were previously almost uninhabitable from the 
constant dampness, and a lengthened experience has 

roved that it is not only thoroughly effective, but, 


from the comparative insignificance of its original cost, 
ind the fact that renewals are never required, the 
system recommends itself for general adoption in pre- 


ference to all other methods of waterproofing. 


LIGHTING MINES BY GAS. 

Tue recent suggestion, by Mr. Bessemer, of light- 
ing coal mines by gas fed only with external air ad- 
mitted under a greater pressure than that in the mine 
tself is one worthy of careful attention, although the 
robability of, any early attempt to carry it into prac- 
tice is lessened by the circumstance that, not having 
been patented, the great propulsive influence inherent 
in individual possession is wanting. 

Theoretically, there can be no doubt of the entire 
correctness of such a mode of light, the fame burning 
within a nearly enclosed volume of pure air of a 
pressure enough greater than that of the mine to pre- 
vent any access from the latter. Practically, the chief 
matter for consideration is the maintenance and pro- 
gressive extension of the gas and air mains laid down 
for the purpose in the workings, although the colliery 
owner has also, of course, to consider the question of 
cost as well. These mains would be exposed to consider- 
able risk from chance falls of coal, stray fragments from 
shots, the action of mine water, the tramp of horses, the 
upsetting of “tabs” or trucks, indeed, too many con- 
ceivable risks of disturbance. It is, of course, true 
that an injury toany main would admit of repair, but it 
would probably lay all that part of the mine beyond it in 
darkness, and this might or might not happen often. 
The breaking of a lamp glass might, by admitting fire 
damp, where there was any, cause explosion, the light 
heing then naked with no protection but a rush of air 
around it. Indeed, the very lighting of a fresh lamp 
in a fiery heading would, more than all else, be the 
very thing likely to cause explosion. The suggestion 
nevertheless deserves full investigation by colliery 
engineers. 


. + 
LITERATURE. 
Riaieds 
The Practical Application of the Slide Valve and Link 

Motion to Stationary, Portable, Locomotive, and Marine 

Engines with New and Simple M thods for Proportioning 

the Parts. By Wittiam 8. Avcuiscioss, C.E., Mem. 

Amer. Soc. Civ. Eng. New York: D. Van Nostrand. 
Mr. Avcuixcioss states in his preface that the 
main objects of his treatise are “to place in the hands 
of the mechanical engineer and draughtsman a simple 
method of determining the proportions of any link 
motion, without the assistance of an expensive and 
cumbrous model, or the delays incident to its manipu- 
lation ;” and “to supply the student of steain en- 
tineering with a comprehensive view of those causes 
vhich regulate both the form and dimensions of the 
eylinder, slide valve, and. eccentric ;” and these ob- 

cts his book really does fulfil to an extent which will 
wake it an exceedingly valuable addition to a mechani- 
eal engineer’s library. 

The book is divided into five parts and an appendix, 
‘xe latter containing formule relating to crank and 
p ston motions, which our author has—and we think 
Wisely—considered it best to keep distinct from the 
main body of the work, In the first part, after some 





elementary remarks on “ power and work,” “ horse-! 
power,” &c., Mr. Anchincloss goes‘on to explain the | 
principles which should govern the determination of 
the dimensions of steam and exhaust ports, to describe 
the respective motions of the piston, crank, and valve, 
and to give methods for determining the rtions 
of lap, lead, &c., required to produce certain desired 
results. In connexion with tais portion of his sub- 
ject, also, our author describes @ very neat arrange- 
ment of “travel scale,” by the aid of which, and a slip 
of paper and a pencil, the angular advance of the ee- 
centric, the lap and travel of the valve, and the point 
of exhaust closure, corresponding to any required | 
cut-off and amount of port opening, ean be ascertained | 
in less time than it has taken us to write these few | 
words describing its capabilities. ‘This “ travel scale” 
of Mr. Auchincloss’s only requires to be known to be 
appreciated, 

The second part of the work is devoted to a considera- 
tion of the manner in which the general proportions 
are modified by the irregularity in the motion of the 
piston due to the action of the crank and connecting 
rod, and it includes an extensive set of “ stroke tables” 
showing the action of connecting rods of different 
lengths. In this part Mr. Auchincloss shows how to 
obtain the correct length of eccentric rod, and to} 
equalise the exhaust closure, and he also explains how 
the cut-off during the two strokes of the piston may | 
be equalised by increasing the angular advance and | 
lengthening the eccentric rod, and how to set a slide 
valye with equalised exhaust. All the matters we have 








piston and crank, and valve and eecentric, together 
with formule relating to these matters. 

Taken altogether Mr. Auchineloss’s book is one which 
we can confidently recommend to those ing in- 
formation on the subjects of which it treats. Itis, as 
we have already remarked, written with clear- 
ness and conciseness, and, in fact, the fault. we 
Se Oe eee et ee to 
link motion might have been with 3 
In other words, Mr. Auchincloss writes so ny on. hi 
subject that we wish he had written more, In con- 
clusion, it is only fair to the publishers to state that 
the book is got up in thoroughly style, and is 
illustrated with many well-executed wood engravings 
and some not-so-well-exeeuted lithographic plates. 








THE LONGEST RAILWAY RUN, 

Om the oceasion of the memorable journey of January 
6th, 1862, when the despatches from the American to the 
English Government concerning the Mason and Slidell 
outrage were conveyed over the London and North- 
Western Railway, the distance of 1804 miles between Holy- 
head and Stafford was made without any intermediate stop, 
and that in 145 minutes, or at the rate of 54 miles an hour. 
This long continuous run was made with the help of Mr. 
Ramsbottom’s trough and scoop for picking up water on 
the way, the total quantity of water actually used having 


| been in all probability at least 2000 gallons, and had the 


train been a heavy one, it would not have been safe to have 
attempted it with less than 2800 or 3000, 

The every-day runs, respectively, of 82] miles from 
Euston to Rugby, 84} from Chester to Holyhead, and of 


mentioned are treated with a clearness and absence of | 7g miles from King’s-cross to Peterboro’, were the longest, 


all unnecessary verbiage which renders the work a) 


peculiarly valuable handbook. In the next part Mr. 
Auchincloss explains with equal clearness the princi- 
ples of adjustable eccentrics, describing at the same 
time Dodd's wedge motion, a motion of which he 
truly says that it “‘cannot be corrected for inequalties 
of cut-off and exhaust closure due to angularity of con- 
necting rod, without introducing mid gear inequalities 
of port opening, far more pernicious in their effects 
than the evils we seck to abate.” 

The fourth part of Mr. Auchincloss’s book—that 
treating of link motions—is the most important in 
the work. Our author divides link motions into four 
classes, namely, lst, the shifting link motion; 2nd, 
the stationary link motion ; 3rd, the Allan link motion ; 
and, 4th, the Walschaért link motion; and each of 
these he considers independently. In American 
locomotives the motion is, in the majority of instances, 
communicated to the valve spindle through the inter- 
vention of a rocking shaft; and it is to shifting link 
motions thus arranged that Mr. Auchincloss princi- 
pally confines his remarks. This is a matter which 
will be regretted-by his English readers as, with the 
proportions of connecting rod to crank in general use, 
valve motions without a rocking shaft, such as are 
generally employed on locomotives in this country, 
are much more difficult to adjust properly than those 
with a rocking shaft ; and instructions as to how their 
adjustment should be managed are, therefore, more 
urgently needed. Mr. Auchineloss’s book, however, 
suffices to show clearly the principles upon which the 
various methods of adjusting shifting link motions 
depend, and those who read it carefully will have little 
difficulty in applying these principles in special cases. 
The method of determining the correct positions for 
the weigh-bar, described by our author, is one which 
we have ourselves long used in our own practice—we 
believe, indeed, that we were the first to publish an 
account of it some three or four years ago—and it is 
one which we can recommend as being very readily 
applicable. Mr. Anchincloss’s oie upon the 
modifications of the motion due to different forms and 
proportions of links and to various minor adjustments 
are thoroughly sound and practical, and bis imstruc- 
tions as to how to proceed to obtain certain results 
are exceedingly clearly stated. 

The sections devoted to the stationary link, Allan’s 
straight link, and the Walschaérts gear, are, we regret 
to say, so brief that they amount to little more than 
descriptions of the respective motions, this being no 
doubt dae to the fact that these motions are seldom— 
and the last mentioned perhaps never — used in 
America; but it is nevertheless a defect which we 
trust may be remedied in future editions of Mr. Au- 
chincloss’s work. Allan’s straight link motion es- 
pecially is well worthy of detailed investigation. 

We now come to the fifth part of the work under 
notice, and this part, although consisting of but a 
dozen pages, includes a number of valuable notes re- 


lating to mdependent cut-off valves, clearance, valve | 


friction, link and reciprocati 


motion combined, &c. 
Finally, there is the i ini 


a mathe- 


matical investigation of the relative motions of the’ of 


we believe, made without intermediate stop, on any lines, 
until the Midland, some time since, started a train, limited 
to five vehicles, only of all descriptions, from Leicester to 
Kentish-town—a distance of 97} miles. This strictly 
| limited train requires a tender, however, with a 2000 gallon 
tank, and were the train of the average weight 3000 gal- 
lons would be necessary. The water trough and scoop, for 
filling tenders, have worked so long and so well upon the 
London and North-Western that it would be expected to 
be now found in general use on other lines. We have 
heard it rumoured that the trough system, being a patent 
of ‘Mr. Ramsbottom’s, was withheld from other lines by 
the request of his directors ; buat this, we are safe in saying, 
Mr. Ramsbottom has distinctly contradicted, 





THE FERRYHILL FURNACES, 

AmonG the most remarkable objects lately visited by the 
members of the Institution of Mechanical Engineers were 
the great furnaces at Ferryhill, the largest, as our readers 
know, yet construeted, The pair, 27 ft. in diameter in the 
boshers and 105 ft. high, have been successfully working for 
the last two or three years, no difficulty being found as to 
crushing the coke by the height of the column of materials, 
nor as to raising the materials themselves by the hydraulic 
hoists, constructed by Sir William Armstrong and Co. ; and 
at the same time the temperature of the gases at the tunnel 
head, or, rather, under the bell, is, we understand, hardly 
500 degiees. The stacks are not supplied with sufficient 
blast, but their make, as reported to us, is enormous. With 
an iron stone containing 37 per cent. of iron, three casts are 
made every twenty-four hours, and the daily cast from each 
furnace is from 75 to 100 tons, or a maximum of 700 tons 
each per week, 








Tur Loxpon Water Surrty.—In his report on the 
water supplied by the various Metropolitan companies 
during the month of August, Professor Frankland remarks : 
“ The samples from the mains of the Southwark, Lambeth, 
and East London Companies were slightly turbid. The 
waters supplied by the other Companies were clear and 
transparent. The Southwark and Lambeth companies’ 
waters contained living organisms.” 


Curap Evxoretcat Arrazatvs—There aro no doubt 
|many amongst our readers who in their early days, when a 
| desire to investigate the mysteries of electrical science was 
| tempered by powerful economical considerations, endeavoured, 
| with more or less success, to construct a cheap electrical 
| machine and accompanying apparatus. Hlectricity is ,in 
| fact, a science possessing peculiar attractions for youth, and 
| those who remember the limits imposed upon their own 
| early investigations by the cost of the instruments required, 
| will feel grateful to Mr. W. F. Stanley, of the Railway 
| Terminus, Londen Bridge, who has recently schemed and 
| brought out a very neat frictional electrical machine with 
| accompanying apparatus which ean be produced at a very 
| low rate. Mr. Stanley's new electrical machine is of the 
dise clase, and the framing consists merely of a pair of 
wooden ee sans at one ag Apne they will rest firmly 
against the of a table, provided at the other end 
with a handle. This handle being grasped by the left hand 
| the dise can be turned by the right hand, a 

| being provided for the purpose. The rabbers are held by 
the Deer prope tur sep ig etry dae gy 








the pressure, and the electricity is collected from the dise 
by means of a piece of slit wire gauze attached to the 
prime conductor. The whole of the accessory us 
also well contrived; and we should add that Mr, Stanley 
has — ont Fee Shenae eee mane Sp esate. 
pany a manual containing a description 
scene iausioeh qenctdlig anition cnpeatenntn 
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EGYPTIAN LIGHTHOUSES. 

Towarvs the latter end of last year the Suez Canal Com- 
pany were requested by the Egyptian Government to sub- 
mit to them plans for establishing on the Mediterranean 
coast of Egypt such lighthouses as might be necessary to 
ensure the safe navigation of vessels approaching or leaving 
the canal. Under these circumstances, the commissioners 
having charge of the French lighthouses were consulted, and 
it was recommended by them that the complete lighting of 
the coast should be effected by the erection of five light 
houses—one at Port Said and the others at Capes Rosette, 
Burlos, Damiette, and Raz-el-Bouroum. Ultimately, how 
ever, the construction of the last-mentioned lighthouse was 
postponed, and it is of the four others, which are in course of 
completion, that we intend to give some particulars in the 
present notice.* 

The three lighthouses at Capes Rosette, Burlos, and Da- 
miette, which are of identical design, are being built of iron 
and their construction is shown by Pigs. 1 to 7 of the en- 
gravings, which we publish on the present page and page 
iv2. The designer of these lighthouses is M. Lecointre 
the engineer-in-chief of the Société Nouvelles des Forges et 
Chantiers de la Méditerranee, who are the contractors for the 
work. As will be seen from the illustrations, each light 
house consists of a central tower, sustained by three raking 
struts or columns, these columns being each connected to the 
central shaft at three points by horizontal struts, as shown. 
The central tower is surmounted by a circular chamber, this 
chamber supporting the lantern, and being surrounded by a 
gallery. Within the central tower also is a staircase, this 
staircase being fixed to the shaft so as to contribute to the 
stiffness of the latter, and being lighted by a series of four 
teen windows, placed vertically one over the other, as shown 

1 the elevation. The principal dimensions of these light- 


bouses are as follows 


Height from ground level to gallery 
External diameter of central shaft 
, - of raking struts | ft 
Li in. and a eee ove 
Distance from centre of main shaft to 

centre of feet of raking struts ... , 29 
The lowest ring of the central shaft is formed of plates 0.6 in 
thick, and the remaining rings of plates 0.4 in. thick. Each 
ring consists of six plates, these being planed on their edges, 
so that they abut fairly, and being connected by external 
joint strips. The vertical strips are 6} in., and the horizontal 
strips 124 im. wide, the former joints being single, and the 
latter double rivetted. All the rivets are countersunk inside 
in order to leave the interior clear for the spiral staircase 
The core or central column of this staircase is L5in. in dia- 
meter, and is formed of plates 0.32 in. thick, connected by 
internal joint strips 4in. wide. There are fifteen steps to 
each complete turn of the staircase, the rise of each step 
being 7#in. The treads of the staircase are formed of 
chequered plates 0.52 in. thick, and the risers of smooth 
mae 79 0.24 in. thick, these plates being connected by 2) in. 
yy 24 in. angle iron. The circular chamber at the top of the 
central column and the upper floor are built up of plates 
0.32 in. thiek and 3} by 3} in. angle irons. 

The raking columns or struts are constructed of plates 
0.4 in. thick, each ring being made of two plates, put together 
with lap joints and a single row of rivets. The struts it will 
be noticed are made in sections or lengths, these lengths 
being connected by means of flanges formed of 4} in. by 
if in. angle-irons. There are thirteen bolts, 14 in. in 
diameter, at each joint. 

The central shalt and raking struts are fixed at their lower 
ends to cast-iron shoes as shown in Figs. 4 to 7, these shoes 
being in their turn secured to the foundation, by bolts 2¢ in. 
in diameter. The foundations consist of blocks of béton, 
these blocks being composed of sand and hydraulic lime 
from Theil, ginal bn the proportions of 353 kilogrammes 
(732.6 lb.) of dry powdered lime to a cubic metre (35.316 cubie 
feet) of sand. Near the base of each lighthouse are con- 
structed the lodgings for the men in charge, and the 
buildings for containing stores, &c., these being separated 
by a closed court as shown by the plan Fig. 1. 

The lighthouse at Cape Rosette is to carry a light of the 
second order, showing white and red flashes alternately at 
intervals of ten seconds; while that at Cape Burlos is to 
carry a white fixed light, and that at Cape Damiette a white 
light of the second order, which is to be shown and obscured 
at intervals of one minute. The lighting apparatus is to be 
supplied by MM. L. Sautter et Cie., the contractors to the ad- 
minstration of French lighthouses. We may mention here 
that there is at present but one lighthouse in operation on 
the Egyptian coast, this being situated at Alexandria. 
At present the lighthouse shows a fixed white light, but this 
is to be altered to a light obscured at intervals of twenty 
seconds before the new lighthouses are put in operation. . 

The contract price for the lighthouse at Burlos is 9800/., 
and that for those at Damiette and Rosette, 98701. each. 
These prices include the transport of the materials and their 
erection in place, the construction of the buildings for accom- 
modating the men and stores, the lighting apparatus, and, 
in facet, everything necessary to render the lighthouses com- 
pletely ready for service. 

The lighthouse at Port Said, which is shown by Figs. 8 to 
11 of our engravings, is of very different construction to 
those above described. The tower is a monolith, of octa- 
gonal form externally, and is constructed entirely of béton 
aggloméré on the Coignet system. Like the other light 
houses, its height from the ground level to the gallery is 
157 ft. 6im., while its internal diameter is 14ft.1}in. The 
thickness of the walls (measured at the centres of the sides 
of the oetagon) varies from 5 ft. llin. at the base to 2 ft. 
7} in. just below the vaulted roof which supports the lantern, 
this roof being the ceiling of a chamber 17 ft. Sin. high. At 


* We are indebted to our contemporary, the Annales In- 
lustrielles, for the particulars of these works. 
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the base the tower is enlarged, as shown in Fig. 8, the depth 
of the foundation below the ground level being 6ft., and the 
extreme width of the base over the sides 55 ft. 9in. The 
base rests upon a stratum of incompressible sand. Within 
the tower is an iron staircase 3 ft. 3g in. wide, this staircase 
being lit by five windows, each 6 ft. 6 in. high by 2 ft. wide. 
At the base of the tower are two buildings, each 32 ft. 
10 in. long by 16 ft. 5in. wide inside. One of these build- 
ings is intended to contain a pair of portable engines for 
working the electro-magnetic machines by which the light is 


rooms for the accommodation of the men in charge. 

The lighthouse and buildings are constructed of bé¢ton 
eomposed of sand from the shore, hydraulic lime, and Port- 
land cement, in the following proportions : 

Foundations.— Part formed of a mixture of 4 volumes of 
sand and 1 of hydraulic lime; and part of a mixture of 5 
volumes of sand, 1 volume of hydraulic lime, and 4 volume 
of Portland cement. 

Tower and Buildings.—Mixture of 4 volumes of sand, 1 
volume of hydraulic lime, and } volume of cement. 

The cost of the lighthouse complete, with windows, doors, 
general fittings, &c., but without the apparatus for lighting, 
will be 80007. 

The lighthouse at Port Said will be provided with an 
electrie hght giving flashes every three seconds. The ar- 
rangement of the lighting apparatus is shown by Figs. 10 
and 11. It consists of three electric lamps, constructed 
on the Serrin system, a series of lenses, giving an arc of 
illumination of 270°, and a revolving drum, c, having eighteen 
slits for producing the flashes. The rotation of the drum is 
= by mechanism at ¢, this mechanism being driven 

y weights. ‘The electric current for the lights is to be sup- 
plied by electro-magneto machines, these machines, together 
with the six-horse portable engines for driving them, being 
fitted up in duplicate, and provision being made for using 
them either together or independently. ; 

The cost of the apparatus for lighting, including the lantern 
and smal! gallery surrounding it, the ircn roof of the lantern, 
the lightning conductor, electro-magneto machines, and 
portable engines with the shafting, &c., connected with them, 
1s to be 2700/., making the total cost of the lighthouse com- 
plete and ready for service 10,7000. 


_ A Warer Suprty ror Jexsey.—A prospectus has been 
issued of the Jersey Waterworks Company (Limited), to 


The population to be served is about 40,000, who have 
has been entered into wit 
48,0001. The capital is 50,000/., in 101 shares, of 





- pro ; 
which 20,000/. has been subscribed. 


furnish a pure supply to St. Helier, the capital of the island. | - 
| trated by the history of the Atlantic expeditions of 1865, 


AND CONCRETE LIGHTHOUSES. 
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Tue Frencu Attaytic CaBie.—It is understood that the 
traffic of the French Atlantic Cable during the first week it 
was open produced a net sum for the company of 5771., and 
during the second week 7461. The number of messages was 
277 and 321 respectively. The submarine and subterranean 
cables at Brest were joined up on Saturday last, and the 


| whole line is now certified to be in excellent working order. 
| The leading article in the Times of Monday on the Boat Race 


to be produced, while the other, which has two stories, con- | 
tains store rooms communicating with the tower, and three 


hitherto had to depend ~ shallow wells, and a contract | 
Messrs. Harrison, Redgrave, and | 
Robson for the entire completion of the undertaking for | 


was telegraphed at full length by the cable, and appeared 
next morning in New York. 

Tue New Ririe.—The 200 Martini-Henry rifles which 
are about to be issued to the troops for trial will, it is stated, 
be disposed of as follows :—One hundred will be sent to India, 
to be divided among the three Presidencies ; fifty will go to 
Canada, as the station which, as regards climatic conditions, 
stands in the most direct opposition to India; and the 
remainder will be issued to the troops at home. The arms 
will be fired as much as possible, moved from one station to 
the other, taken on the march, passed from regiment to 
regiment, and subjected to as many of the vicissitudes of 
actual service as can be imitated or produced in e time. 
About a million rounds of ammunition will be manufactured 
for this trial; but we regret to hear that the strengthened 
or “bottle-necked” cartridge is not yet decided upon, and it 
will therefore be necessary to supply the long cartridge, 
which is not unlikely to prove somewhat weak on service. 
The “bottle-necked” or shortened cartridge will doubtless 
be preferred ultimately, and it is unfortunate that some of 
these cartridges, with arms to match, could not have been 
issued at the same time as the others for comparative trial. 

Testing Terecrarn Capies.—The following note has 
been addressed to the new India, Australia, and China Tele- 
graphs Company by Sir William Thomson: “ Dear Sir,— 
A plan for electric testing at sea has recently occurred to me 
as available with Mr. Variey’s form of cable, which will give 
a security against faults not attainable with any form 6 
cable having metal in its outer covering. According to this 
pian a fault existing in the coiled part of the eable on board 
ship, and merely producing an addition to the general leak- 
age scarcely recognisable as due to an incipient fault, will 
make a sudden and decisive indication after it passes out 
the tank, and before it reaches the stern pulley. The alarm 
will thus be given at the right time to stop the egress of the 
cable, and cut out the fault with a minimum of risk and 
delay. The great advantage of this, in respect to the com- 
plete success of a cable-laying expedition, is amply illus- 


1866, and 1869. I hope to give you full details of my plan, 
with experimental proofs of its correctness, in good time to 
allow it to be in your undertaking. I remain yours 
faithfully, Wit11am Tuomson.—James Ford, Eaq., Secre- 
tary, India, Australia, and China Telegraphs (Limited).” 
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Tue arrangement of level crossing gates, illustrated above, 
is an improvement of a system devised by Mr. Charles H. Lea, 
of the Patent Gate Manufactory, Stafford, some years since. 
By this arrangement the gates can be opened by throwing 
over a lever which is connected with the near and distance 
agnals, which are raised as the gates are closed across the 
line. The reverse operation releases the gates, opens them, 
and lowers the signals, but as the gates cannot be moved in 
any direction without influencing the signals, a system of 
security is effected in she simplest possible manner. Fig. 2 
is a general sketch of the gates, and Fig. | is a plan of the 
locking levers which actuate the catches shown in Fig. 3. 
Figs. 4, 5, 6, and 7 are figures showing different parts of the 
motion by which the gates and dena are worked. It will 
be seen that the four rods in Fig. 1 are all fastened to a cruci- 
form lever in the centre of the roadway, and being worked by 
a rod actuate alternately the two catches, which close the 
gates across the roadway, or those which close it across 
the line. The detail of these detents is shown in Fig. 3 
where it will be seen to consist of three projections connected 
by short cranked levers to the links, which are actuated by 
the main hand lever. Fig. 5 is a section showing the arrange- 
ment. The main lever, C, is connected by a link toa bell 
crank, weighted at one end, and attached near the balance 
weights to a distance signal wire, which passes over a small 
vertical pulley, shown in Fig. 5, and round a horizontal one, 
Fig. 4, whence it runs on to the distance signal; the hand 
lever, C, in the same motion, also works the near signal (see 
Fig. 4). The gates are opened and closed by a rod worked 
off the same lever, C, which attach to one end of a bar cross- 
ing the railway at right angles to its axia, and below the rail 
level, 

The bar is jointed in the middle, and turns upon two 
centres. Rods running from one gate post to the other are 
Hoked in the centre to the bar, and take hold at the other 
end to short cranks, which forms part of the housing of the 
gete-post (see Fig. 1). When the hand lever, C, is thrown 
to and fro, the link attached to the end of the jointed bar 
running across the railway has a reciprocating motion im- 
parted to it, by which the gates are placed in any desired 
position, the distance and near signals being, however, first 
actuated 


This system of gate crossing has been largely adopted in 
the Midiand Counties, and is favourably spoken ot by all 
who have had experience with it. It has hom introduced | 


























NAVIGABLE FLOATING DOCKS. 


Proposition for a Navigable Motive Dock, or Arsenal ; 
Points to be consudered in relation thereto.* 
By Vice-Admiral Sir Eowanv Bevcner, K.C.B. 

Tue ordinary floating docks, or “ lifts” can only be con- 
sidered, when indeed they reach their destinations, as simply 
succedaned for the ordinary docks constructed on land; or to 
meet the difficulty where the rise and fall of tide is so small as 
to prevent its action for docking purposes becoming at all avail- 


—— ~ 


able. Hence at Bermuda, St. Thomas, and at Cartagena the 
remedy has been sought in “ floats” immersed to sach a depth 
as will admit of a vessel, lightened almost to her launching 
draught, being hauled on, and then lifted by pamping out the 
water admitted into these caissons, 

This pumping out, moreover, is a tardy operation, and failure 





upon the London and North-Western, the London and 
South-Western, the Midland, and other railways. It is 
besides well adapted, and has been considerably used, for 
numerous park and lodge gates as weil as ie railway | 
crossings. 

Colonel Lewis Hamilton, of 4, Pall Mall-place, 8. W., is 
the London representative of the inventor. ) 


| a distressed vessel to enter. 


of its machinery may involve the loss of the vessel itself ; which, 
after all, may not be capable of sufficient immersion to enable 
Or, as in the case of that at St. 
Thomas, the float itself may succumb. 

A self-reliant and navigable dock has often been inquired for 
at the meeting of the Institute of Naval Architects, The sub- 


* Paper read before the British Association at Exeter. 
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ject bas oceupied my attention for forty-five years ; inasmuch 
as in the years 1823-4, I actually land my plan, for one at 
Bermuda, a ond Admiral Fairlie, and Sir Tuomas Briggs 
the commissioner. 

Time has passed, and matters then deemed gigantic have 
been rendered insignificant by more stupendous structures now 
in use. 

The 2500 tons of the first-rate of 1829 is rendered a mere 
toy as compared to the Great Eastern of the present of 25,000 
tons. Various practicable methods of using two steam ships 


ee 





of 6000 tons occurred to me ; but the great object contemplated, 
in combining them by adequate strength of materials, was 
nipped in the bud by the impossibility of handling such 
weights, out of water, or at sea, with sufficient celerity, if 
even practicable beyond a calm roadstead. Indeed, the great 
object 1 had in view, “ the instant relief of a disabled iron-clad 
at sea,” could not be met by the delay demanded for con- 
structive mena no nor indeed conld they be successfully at- 
tempted w two vessels were moving, or rolling, unequally, 
or in opposite directions. 

Talented engineering friends with whom I acted and con- 
sulted, and who entered fully into the great range of duties I 
wished my structure to combine, suggested the consolidation of 





my plans into one vessel, and to give her such a substantial 
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lower foundation as should render her upper works totally in- 


dependent. 

The result then took the form I now propose—a serviceable, 
safe, selt-reliant ship-dock, impelled by steam. Her length, as 
compared with the old class of first-rates (as the Royal 
Sovereign), of four times her beam for leogsh, alugest reaches 
five breadths ; consequently considerable speed will be attain 
able. 

The vessel proposed is 500 ft. in length, and 110M. beam. 

The total depth, 60 ft. 

Dock-sill above keel, 50 ft. (being the dock Tevel when free of 
water). 

Dock-floor, 27 ft. 

Displacement, at 27 ft. = 25.000 tons. 

Weight of vease! and et gines (comp sted at) 13,000 tons 

Steam power, indicated horse power, 6000 indicated } 

Speed computed, 10 knots. 

to her powers and adaptation to general service. 

sport: Closing the stern-zates and making use 

she could conveniently carry 15,000 tons of 

space Would accommo ate troops, cavairy, 

12 tt. below the vopper-de hne it & proposed 

to adapt movable beams for the support of state-rooms, Xc., for 
the accommodation of officers anc ps, with all necessary 
baggy ge entire, cut off from and i ent of the officers and 


crew of the ship; the arched roofia ese fittings would be 


much stronge than anything how e3 sting m any partsage 
packet st t is proposed to devote t [ 


fore part of ti 


vessel, wi 
par pores 

Now, as to he 
for the fleet. 


In her general 


uit Up a8 an orcinary Bh! 


men. required in @ 


be required to send abroad str 
nd the Capes, tw 
carried within the 
military combined, mig 
upon any part of an « wemy s co 
a fleet of transports, 
Now, as a dock: It has been alrea 
with the stern gates open, she floats on her owt 


in 
sbove the water line. For the purpose, 
weasel (even at sea) there are certain « 
the admission of water, wil] admit of 

a safety limit of 27 feet, even more 
circumstances, and under judicious mar 
employed are those on the turbine j 
the contamed water at the rate of 2 

orifices being foar of 3 feet 5 inches each. 

that the dock space admits about 11,000 tons, 
eur iron-clads of the largest size to displace about 

we consequently would lay the included vessel dry in about 

to 15 minutes. 

The engines, coal, and all other matters relating to 
herself, are distinetly cut off from any intrusion of 
during the act of immersion. As it would invol 
difficulty (as in all docks of iron construction) 
would propose to sheathe her with wood, and copper 
the 30 feet line, or 3 feet above water. Any iron above that 
line which might be injured by galvanic action could be con- 
veniently got at, protected, or replaced. 

Too much, probably, bas been urged against 
action so induced ; but where copper on the great scale is 
involved it may be a question of pradence to sacrifice a certain 
amount, properly placed, to preserve the copper in a cleaner 
condition, 

I have had some experience in these matters when the 
system of Sir Humphrey Davy was in force, especially in 
H.M.S, Blossom. Coppered vessels, in the Mere antile Marine, 
are ~—ee to run over seven years without the necessity of 
removal; but in the Royal Navy, where ships have to encounter 
three or four years’ foreign duty, it is frequently removed pre- 
vious to such absence from England. I know of many cases 
where vessels have been broken up abroad where the copper, 
after over ten years’ exposure, has been found sufficiently 
sound to warrant a homeward voyage. I think, too, the case 
of H.M.S. Herald shows at least nme years continuous service 
in warm climates. 

t is proposed to give one great mast at the dock-head, on 
which the greatest amount of canvas could be spread, off or 
before the wind; and smaller ones on the dock sides, as may 
be required, to steady ber on a Wind, thus saving a large 
expenditure of fuel. These minor, masts with derricks would 
serve for hoisting in cargo, boats, or general service within the 
dock, 

Sheers.—This great mast also affords the means of fitting 
sheers, a matter of no small importance when we consider the 
difficulty of dealing with iron masts, heavy guns, &c., which 
cannot be properly handled without such aid. To litt a gun 
vertically, exceeding 25 tons, may not be beyond the resources 
of any commander. But when it becomes necessary to shift 
one of these heavy pieces of ordnance, the hoisting it over the 
side may prove & difficuly manawvvre. If lifted, where then is 
is it to be placed ? and where is the gun to replace it to be 
found ? This floating store arsenal meets all such difficulties, 
and without drawing unnecessarily on the resources or cis- 
turbing the efficiency of any ship, beyond a few hours at m« 

Taking into consideration the power of the engines, the grea 
beam and weight of the mass, and having before us the expe- 
perience of the behaviour of the Great Eastern, it is evident that 
this veasel could not @hly take care of herself in a sea way, but 
would farther be capable of towing off « lee shore any smaller 
vessel, Moreover, where a squadron might be cruising off an 
enemy's coast, or making a direct run at sea, she will te found 
capable of towing two lines of ships, at moderate speed, without 
expenditure of fuel on their part, and yet preserve the order of 
sailing. 

Coat Depét.—Next in importance to her capacity for dock- 
ing and facilities afforded for suddenly cleaning and painting 
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the bottoms of ships (and at a minimum expense as regards 


cost, time, and place), her value simply as a coal depOt demands 
our attention. 

The amount of coal which can be carried has been computed 
at 15,000 tons. But in order to preserve such an important 
vessel in constant readiness to perform the duty of docking, it 
would be expedient to adapt vessels for its storage which could 
be conveniently turned out of the dock space. These vessels 
would also prove very convenient for supplying ships requiring 
it. But it has been contemplated so to adapt the side walls of 
the dock for coaling duties, by tramways, lifts, and shoots, that 
the operation of coaling ships from the sides of this vessel would 
be as speedily and as easily executed as at any of the ordinary 
coal wharves, and thus an immense saving would accrue as 
regards time, loss by breakage, dust, &c., roughly computed as 
one-sixth. 

Looking to her stability at sea, and a trivial immersion to 
admit of vessels of small draught, it is calculated that four 
large vessels without and four small within could be satisfac- 
torily supplied with coal when such an operation, under present 
cireumstances—as by filling coal-bags, transferring them by 

would be most tedious, if not indeed an impossibie 
ven in a fresh breeze. And in order to maintain 4 
supply aboard, unless this vessel was within ten days’ 

1 to a coaling port, it would be important to arrange with 

mtractors for coal, that vessels of certain tonnage and form, 

lapted to sit quiet in dock, should there be retained or dis 
barged at sea, as circumstances might demand. 

Docking at Sea.—\t has been suggested that docking at sea, 

fer reasonable circumstances, would be dangerous to 

But it should be berne in mind that when a 

ike craft becomes immersed almost to a line of bare 

, that she bas no resisting power to any imposed 
ght, but rather a disposition to accommodate herself to it. 


5, | Then, again, we have the dock-floor adapted like the building 


ship at an inclined angie. All ips entering bow-foremost 

sit in the same manner, or about 18 in. or more by the stern. 

We have therefore two wedges accommodating themselves to 

, and the expulsion in one minute of 2000 tons from 

rs instantly fixes the contact to immobility as one 

This effected, no further necessity remains but to shore 

be docked vessel in her position and expel the remaining 

water at pleasure. In all such operations there is a certain 

skill and habit of improvisation of means to the end which 

peculiarly belongs to seamen, even when Jandsmen call out 
“ impossible.” 

Coaling.—To resume our coal consideration, and view this 
vessel merely as the bearer of ¢ ml to the Cape of Good Hope, 
the Mauritius, or Singapore. It is easy to prove that the car- 
re of coal from of our Welsh ports would save at the 
rates of 1/. to 3L per ton, saving from 20,0002 to 45,0001. in 
a single voyage. 

Setting aside the important adaptations as an available dock, 
capable of rendering important assistance at sea, and also of 
being moved to any port where a disabled vessel may have 
reached. This floating body, fully manned with expert me- 
chanics, and carrying all the requisite materi«als, as well as 
forges, &c., would be more ¢ mipetent to compass the repairs 
of iron-elads than any dockyard out of Great Britain. The 
vessel to be acted on being within the dock, would demand no 
transport of heavy, almost unmanageable, material from the 
forges to the ship, and the force required for any extraordinary 
operation would be supplied on the spot by the united forces of 
the crews of the dock-ship and vessel under repair. These 
matters alone, in time, material, &c., would alone effect an 
enormous saving. 

Next, in point of coal, as a Depit:—Again, reverting to coal 
in time of war, where coaling, in the event of hostilities, be- 
comes one of the most important desiderata, the most effec- 
tive mode of performing this service at a minimum cost, with 
expedition, and without transferring it to the shore, or subject- 
ing it to exposure to sun or rain; and, finally, with the least 
loss by dust, becomes a matter of infinite importance to the 
Government. 


First, there is the contract price. 

Next, delivery into barges, and by them into the transports. 

‘The freight, say to the Cape, Mauritius, or India. 

Transfer into coal depot, or dockyard. 

Redelivery to ships-of-war, 

All these matters involve delay and expense doubling or 
trebling the cost. I may ask at what price per ton it is ready 
to burn—delivered on board a ship-of-war at Mauritius ? ; 

Now assuming that the vessel contracted for is constructed 
not only for the transport, but to remain as a depét until 
discharged, we have the following modus operandi at minimum 
cost, where we have a coal vessel, or such a depét as I propose 
to accompany a fleet. The coal vessel enters the docks, dis- 
charges into the depét, and the depét, in like manner, witheut 
exposing our seamen to the rays of a tropical sun, or sending 
them away from their ship, delivers coal over her side, or 
within the dock, to several vessels at a time with the same 
facility as would result at any of our coaling jetties in the 
colliery districts. 

In conclusion, let it be assumed that one of our iron-clads, 
either in action, by grounding, or other mishap, in mid-Atlantic, 
meets with disaster and seeks the nearest port on the coasts 
of Africa or South America. She may be unfit to move and be 
barely kept from sinking by the extraordinary efforts of her 
crew at the pumps. Could a dock of the Bermuda con- 
strnction be sent to her relief ? I think not, and if attempted 
under what conditions ?—towed, conveyed, at what speed, cost 
and risk ? Per contra, ’ 


Tus Inpran Cantr.—The Great Eastern is to leave the 
Medway on the 10th of November with the Indian cable on 
board, for laying down between Aden and Bombay. The 
shipment of the cable commenced last week, and by Satur- 
day afternoon close upon 300 miles had been taken in. The 
cable is similar to that just laid down between France and 
America, excepting some glight adaptation to the higher 
temperature of the wate in which it will be laid. 





LIVERPOOL NOTES. 
Liverroot, Wednesday. 

The Heavy Traffic Round the Exchange—A public meet- 
ing was held on Monday for the purpose of adopting a 
memorial to the Liverpool Town Council to abate the danger- 
ous and heavy traffic around the Exchange. This noisy 
traffic has really become what it was called at the meeting an 
“intolerable and dangerous nuisance,” and the strong ex- 
pression of opinion embodied in the memorial will no doubt 
strengthen :he hands of Mr. Fletcher Rogers, who has given 
notice of the following motion for the next meeting of the 
Town Council, “ That application be made to Parliament 
next session for powers to make a new street from Dale- 
street, opposite Sir Thomas’s-buildings, northwards to Tithe- 
barn-street ; to widen Highfield-street, to Leeds-street, and 
thence to carry a street across the canal to Great Howard. 
street, northwards of the Northern Hospital, at an estimated 
cost of 278,0382/. gross and’149,5071. net. © 

The Whitehaven, Cleator, and Egremont Railway Com- 
pany.—The halt-yearly meeting of this company was held at 
Whitehaven on Saturday. The report of the directors stated 
that there had been an increase in the traffic during the half 
year. After the payment of a dividend of 10 per cent. on 
the ordinary stock, and of 5 per cent. on the preference 
shares, there remained a balance of 18531. 6a. 4d., of which 
10001. was added to the reserve fund, and 8531. 6s. 4d. 
carried to the next account. By agreement with the Fur- 
ness Railway Company, the Cleator and Egremont Railway 
Company worked the new line between Egremont and Lella- 
field, which was opened during the half year ; the traffic on 
the new part of the line was considerable, and is likely to 
increase. 

Cheap Trains for Working Men.—The London and North- 
Western Railway Company have solved the problem that 
has puzzled our Liverpool philanthropists and social eco- 
nomists, especially those in the Town Council, namely, how 
to provide better dwellings, in more healthy neighbourhoods, 
with cheap and easy means of reaching the place of their 
employment. The London and North-Western directors 
have, it is said, decided to run ¢heap morning and evening 
trains from the Canada Dock along their new , ee to Edge- 
hil], and additional passenger stations will be built at several 
points along the route, as, for instance, at Walton-on-the- 
hill, Club-moor, and at Tue-brook. It is reported that the 
execution of these works has been entrusted to a firm of 
railway contractors who have already carried out large con- 
tracts for the company. The exact fares have not yet been 
fixed, but they cannot be made too low. Workmen's dwell- 
ings have been already built in the neighbourhoods referred 
to, and when the knowledge of the London and North- 
Western Company’s intentions becomes general there can be 
no doubt that large numbers of such dweilings will spring up 
rapidly. These railway changes only apply to the north end 
of Liverpool, but, no doubt, the company will speedily carry 
out the same generous policy in connexion with the docks 
and central districts of the town. This movement is really 
yne of great social importance. In no other way could the 
present high mortality of Liverpool be so effectually checked. 

The Copper Trade—Messrs. J. Piteairn, Campbell, and 
Co., in their fortnightly report, state that the improvement 
for Chili bars has been further developed in consequence of 
the advice of small charters from the west coast, and sales 
were made at 60/. on the spot, and 697. 10s. to 701. for three 
months prompt. The market, however, closes rather quietly 
at these quotations, and there is no improvement to notice in 
furnace material or English copper. Quotations are 681. 10s, 
to 692. for Chili bars, 72/. 10s. to 731. for Urmaneta ingots, 
13s. 6d. for ores and regulus, 14s. 9d. for Coro-Coro barilla. 
Business transacted during the fortnight comprises on the 
spot here about 380 tons, bars, at 67/. 10s. to 691. ; 60 tons, 
ingots, at 73/., and 52 tons, barilla, at 14s. 9d, To arrive 
here about 495 tons, bars, at 68/. to 701. On the spot, at 
Swansea, 696 tons, ores and regulus, at 13s. 6d. ; 137 tons, 
bars, at 68/. 10s., and 50 tons, ingots, at 72/. 10s. At the 
Swansea sale 1319 tons ore sold, average price 14s. 1d. per 
unit, and by private treaty here, 800 tons Moonta ore sold at 
13s. 6d. per unit, to arrive. 

The Holyhead Harbour Works.—A Board of Trade Com- 
mittee, consisting of Mr. Trevor, assistant secretary, and 
Captain Bedford, one of the professional officers to the Board, 
bas been inspecting the harbour works at Holyhead, and 
these gentlemen appear very much dissatisfied with the 
progress the contractor is making with the works. They 
recommend that Mr. Hawkshaw, the consulting engineer, be 
instructed to insist peremptorily on the contractor proceeding 
with proper celerity. The committee seem to think that the 
contractor and his workmen, especially those who occupy 
Government cottages, are trying to make the job last as long 
as possible. They submit for consideration a proposal that 
powers be obtained from Parliament for levying a charge 
upon vessels seeking shelter in the new harbour, and they 
see no reason why such a charge should be objected to. in 
the year 1868, 301,088 vessels sought this shelter, viz., 
233,729 home vessels, and 157,359 foreign. Taking the 
annual tonnage at 400,000 only, a rate of a farthing a ton 
would give 415/., and a rate of a halfpenny, 830/. 

Tus Frexcu Screytiric Coseress.—The French Scien- 
tifie Congress (which corresponds to the British Association) 
holds its meeting this year at Chartres, on the 5th of Sep- 
tember. The directors are anxious to have the attendance 
of English men of science, such as usually attend the British 
Association, and earnestly solicit the attendance of any 
students, whether of natural history, agriculture, antiquities, 
literature, or medicine. The meeting is divided into five 
sections for these several subjects. A list pte preene on 
the subjects proposed for diseussion is printed and circulated ; 
but this does not exelude papers on other subjects, if sub- 
mitted to the committee and approved. The meeting will 
last from the 5th to the 14th of September. The President 
this year is M. de Caumoat, of Caen, Normandy. Letters 
may be addressed to him, or to M. le Secrétoire Général du 
Congres Scientifique de France, Chartres. 
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RECENT PATENTS. 


Tue following specifications of completed ite are all 
dated within the year 1868; and that year be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 3635, 1s. 10d.) William Naylor, of Mildmay Park, 
patents arrangements of continuous railway brakes, ; 
which it would be impossible for us to describe clearly with- 
out the aid of drawings. 

(No. 3743, 4d.) David Greig and John Fernie, of Leeds, 
patent methods of casting steel heads in metal 
moulds; and also forms of moulds for use im casting toothed 
wheels, crank axles, &c., these moulds consisting principally 
of metal, but having parts which will crumble or otherwise 
yield, so 2s to prevent undue strain from being brought upon 
the casting during ing. 

(No. 3644, 1s.) Noel West and Robert Gibson West, of 
Palace-square, © pper Norwood, patent methods of connecting 
zinc—or other metal electro-positive to iron—to propeller 
shafts, rudder pins, the working parts of feathering w 
&e., 80 28 to them “from corrosion by the double action 
of mechanical frietion and exposure to sea or other water.” 
What the influence of the zine may be over the mechanical 
friction we don’t quite understand. Various methods of 
applying metals which are electro-positive to iron for pre- 
venting corrosion are included in the patent. 

(No. 3646, 1s. 6d.) Walter Maclellan, of Glasgow, patents 
forms of hollow metallie keys for securing rails, and methods 
of making. them. Some of these hollow keys have a slit on 
one side, and are expanded and tightened by a wedge piece 
on the chair entering this slit. 

(No. 3649, 8d.) Alfred Vincent Newton, of 66, Chancery- 
lane, patents, as the agent of Freman K. Sibley, of Auburn- 
dale, and Levi C, Wade, of Newton, U.S., arrangements for 
receiving and delivering mail bags, &c., on railways. These 
arrangementsare designed to act automatically, and drawings 
would be required to describe them. 

(No. 3650, 10d.) Allen Ransome, of King’s-road, myer 
patents a ents of feed gear for circular saws, which 
se intead to fiinateate in a future number. 

(No. 3660, ls. 10d.) Jonathan Grindrod, of Leighton 
House, near Neston, patents methods of constructing the 
stern portions of serew steamers. According to these plans 
the dead wood is removed, and acurved upper keel provided, 
which is conneeted to the lower keel by vertical frames. B 
removing the dead wood the turning power of a vessel wi 
no doubt be increased, but. its weatherly proportions under 
sail will, we should fear, be impaired. There are, neverthe- 
less, circumstances under which we have mo doubt Mr. 
Grindrod’s plans might be advantageously adopted. The 
patent also includes particular arrangements of propellers 
and rudders, which we could not describe briefly. 

(No. 3667, 10d.) John Alexander, of Westport, and 
James Hill, of Dublin, patent arrangements of self-acting 
railway signals intended to be worked by the trains them- 
selves. We do not see that these plans possess any ad- 
vantage over many others of a similar nature that have been 
previously proposed. 

(No, 3668, Is. 4d.) Henry Nathan Maynard, of the 
Viaduet Works, Crumlin, patents constructing girders with 
the upper or compression member, “ formed of compara- 
tively short lengths of tubes or equivalent parts secured 
together, and to intervening plates connected to the struts, 
while the lower or tension part of the girder is composed of 
wire ropes or strands of hoops, bar, or rod iron, steel, or 
other metal.” 

(No. 3672, 1s. 4d.) Peter Hooker, of Old-street-road, 
patents arrangements of brick-making machinery. Mr. 
Hooker employs an ordinary punching machine for moulding 
and pressing bricks, and he fits it with an arrangement by 
the aid of whieh the mould containing the pressed brick is 
removed from beneath the plunger and the brick discharged 
from it. 

(No. 3673, 1s. 6d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Alexandre Trenaunay, 
of 13, Boulevart St. Martin, Paris, methods of constructing 
wooden pavement, which we could not describe briefly. 
The patent ineludes a method of mineralising the wood 
paving blocks, an improved conerete, a waterproof coating, 
an adhesive mastic, and two varieties of glue. 

(No. 3675, 10d.) Daniel Dorrity, of Pont-Audemer, 

tents complicated arrangements of serews and pinions for 
ocking and unloeking printer's formes. The patentee states 
truly that the prevailing mode of locking is an imperfect 
one, but we believe that the remedy he proposes would be 
worse than the disease. 

(No. 3682, 1s.) Charles Henry Chadburn, of yes co 
patents an ingenious instrument for facilitating sketching 
from nature. In this instrument a telescope, furnished with 
8 “ cross-hair,” or other sight, is so mounted that whatever 
motion is given to it is also communicated to a pencil or 
tracing point arranged to bear on a sheet of paper; this 
paper thus having drawn upon it any outline which the 
telescope may be directed to follow. 

(No. 3683, 3s. 4d.) Richard Hornsby and James Edwin 
Phillips, of the Spittlegate Ironworks, Grantham, patent 
various improvements in the construction of reaping and 
mowing machines, which are worthy of the attention of those 
mterested in such matters, but which we could not describe 
without the aid of drawings. 

(No. 8684, 1s.) Henry Kinsey, of Nottingham, patents 
methods of constructing steam boilers of corrugated plates, 
these plates being, aceording to one plan, placed together in 
pairs, so that their opposed ridges nearly or quite meet. 

(No. 3688, 8d.) Henry Robinson, of Bridge Mills, Lewis- 
ham, patents an arrangement of millstone dressing machine, 
the peculiarity of this machine being that the head carrying 
the tool receives its motion from a screw of variable pitch, so 
that the cracks or lines cut in the millstone become coarser 
er wider apart as the tool approaches the periphery. We 
think that a much better mechanical contrivance than a screw 








with a variable pitch might be used for giving the requisite | 
r. 


motion to the tool- 


(No. 3693, 104) William Ainslie, of 3, East 
India-avenue, patents facilitating the dry- 


] arrangements 
ing of peat, &e., which we could not describe briefly. 








THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 


2165. CHARLES HooK, Bridgewater, “Improvements in veloci- 


2198, GRORGE FINNEGAN, Dublin, “ Improvements in anachinery 
for ee went and stone, part of which is applicable also to 
other ines in which cranks are used.” 

13) pearAuene Suits and DavVip CUNNINGHAM, Stonehouse, 

Britain, “Improvements in treating and refining erude 
mineral, petroleum, and other hydrocarbon oils, aud in the means 


Se. therefor.” 


BiAMAN WaiGut, Brooklyn, US., “ Improve- 
ments in . 


paddle wheels. 
2331, Twomas Livesey and Tomas Asnorr, Blackburn, “An 
improved mode of boiling size, and in the apparatus employed 
therein ” 


233%, ELisapern HAPNER pe Bopmer, 4. Rue Chalgriv, Paris, 
“In provements in the construction of carriage wheels.” 

2335, Geoxes Stewaap Haz_envnst, Runcorn, “ Improvements 
in mechanism or apparatas to be employed as a medium of 
communication between passengers, guard, and engine driver 
on railway trains.” 

2337. WitisaamM TATLow RAMSHILL, Abinger-road, Deptford, 
“ Improvements in the construction of heels for boots and 


8 . 

2339, Joun TayLon, Herne Bay, “ Improved attachment or de. 
vice for balancing toilet and other looking-giasses.” 

2341. JouN E.cs and RICHARD Boxp, Manchester, “ Certain im- 
provements in self-acting temples for looms.” 

2343. George WILSON MURRAY and George MINGAY GARRARD, 
Banff Foundry, Banff, “ Improvements in means or apparatas 
employed in ploughing and tiling land.” 

2347. Epuusp Cocxrne, Bradford, “ lmprovements in the con- 
struction of easy chairs and in the ornamental nails for the 
upholstery of the said chairs, which said improvements, wholly 
and separately, ate also applicable to reclining seats, couches, 
wheel chairs, and other articles of furniture.” " 

2349, Juies Ganpe and ApoLrnus GAxpe, Rordeaus, “ An im- 
proved ventilating hat.” 

2351, WisAAM BUTLER Rest, Sheffield, “An improved portfolio 
or case for the preservation of letters and documents in an 
alphabetical or other orderly manner.” 

2353, THomas Leacu, Tramere, “ An improved composition for 
coating the bottoms of iron ships and other navigable vesnela, 
and marine works to preserve the same and prevent the adhe- 
sion of animal] and vegetable matter thereto.” 

2355, Wi11amM Ropert LAKE, 8, Southampton-baildings, “ Im- 
provements in expanding drills for boring rocks.” 

2259. Davin Ripek, Smethwick,“ An eceentric lever polygonal 
boring brace, to be used in place or in lieu of the ordinary 
ratchet brace,” 

2361. WrtLtam Guest, Ardwick, “ Improvements in clearers used 
in machinery for preparing and spinning cotton and other 
fibrous materials.” 

2363. Isaac Brown, Elm Croft Grange, Edinburgh, “ Improve- 
ments in irrigating and manuring land and in the apparatus or 
means employed therefor,” 

2365. JOHN MITCHELL and THomas Settie, Bolton, “ Improve- 
mente in the manufacture of ‘ Marseilles quilts.’” 

2367. WILLIAM Rosert LAKE, 8, Southampton-buildings, “An 
improved machine for sowing and covering seed and for culti- 
vating land.” 

2371. ALEXANDER C#SAR FrepericK FRANKLIN, 12, Abingdon- 
street, “Improvements in bearings and lubricating apparatos 
for screw-propeller and other revolving shafts.” 

2373. JAMES QUINTON, Moorgate-street, “ An improved tobacco 

ouch,” 

23%5. Joun STANTAR and SterHeNn Dawson, Manchester, and 
Epwaxp Davies, Birmingham, “ An improved arrangement of 
mechanism or apparatus to be employed for the purpose of 
‘dressing’ or distributing the different qualities of ground or 
pulverised grain into compartments ur chambers.” 

2377. Jonn Henry Jonnson, 47, Lincoln’s-inn-flelds, * Improve- 
ments in the manufaeture of felted fabrics, and in the applica- 
tion of such fabries to the manufacture of hats and other useful 
purposes.” 

2379. ARCHIBALD TURNER, Leicester, “ Improvements in utilising 
waste strips of india-rubber, and in machinery for cutting sheet 
rubber into thread.” 

2381. Gronge Freperick Anseis., Bernard-street, Russell- 
square, “Improvements in the manufacture of iron and steel.” 

2385. Tuomas Hancox, Sheffield, “Improved machinery or 
apparatus for rolling metallic axles for wheels, and for rolling 
guns, shafts, or other circular articles in malleable iron or 
steel.” 

2389, SAMURBL HvuTCHINSON, Leeds, “ Improvements in machinery 
or apparatus for * striking-out’ leather.” 

2391. HOMAS SCHOENBERGER BLAI, Pittsburg, U.S., “ Improve- 
ments in the manufacture of iron and steel.” 

2393. Josern CappicK, Birmingham, “Improvements in candle- 
sticks and in manufactaring parts of candlesticks.” 

2397. Hexny Bessemer, Queen-street- “Improvements in 
the methods and apparatus employed in the fusion of metals 
and metallic alloys, and in founding or casting the same.” 

2401. AXpREW Betts Brows, Alfred-road, Birkenhead, “Im- 
provements in hydraulic printing or copyin eases.” 

2403, CurrsToruer CrossLey and Rosexrt npr, Manchester, 
and THomwas CrossLey, Rochdale, “Improvements in the 
manufacture of size.” 

2404. Janz Cross and Joun McCans, Farnworth, “ Improve- 
ments in the manufacture of dry soap for washing, cleansing, 
ealendering, and finishing cotton and cotton fabrics, wool and 
woollen fabries, and mixtures of the same.” 

2405. Groroe White, 6%, Queen-etreet, Cheapside, “ Improve- 
ments in pipes for smoking tobacco.” 


2407. JoserH MAYeER, Brooklyn, U.S., “An improvement in hoop 
skirts.” 
2409. Jonun Henny Jounson, 47, Lincoln’s-inn-fields, “ Improve- 


ments in the manufacture of iron and steel.” 

2410. JeaN Feuix Exnest MARtiy, and Lous GiLpert LEGUAY, 
Bandan, France, * An improved construction of submarine and 
other tunnels,” 

2412. JAMES PARRISH, Bolton, “ Improvements in the construc- 
tion of skips, hampers, and other baskets.” 

2414. WritiamM Evwarp NewTon, 66, Chancery-lane, “ lmprove- 
ments in centrifagal pumps,” 

2420, Clinton Epectmes BRrooman, 166, Fleet-street. “ Improve- 
ments in treating the waste of wcol, silk, horn, and other 
nitrogenised animal matters to be ased as manure.” 

2422, Thomas Beckwirs, Stockton-on-Tees, “ Improvements in 

reaping and mowing machines.” 





Darlaston, 

2428, THOMAS SAGAR and Tuomas RicHMOND, Burniey, “Certain 
Rg 
caning ees oe olson 8 toe 


wen J 
, Hewky Trowas Yares, O14 Radford Milt, 
“ Inprovements in the manufacture or production of cops 


2434. SaMUeL Surra, East Suffolk Carriage Works, Halesworthi, 
$ in common road F ; 


2446. ge! Houpsox bn ar ey inte age ae een 
senger ster or @epparatus recording fhumber of 
individuals entering any place or vehicle or passing over such 


ie. 
nae Frepenice Ransome, 5 ae “Improve- 
ments in the manufacture of stone.” 
2450. Tuomas Joseru Leton, 24, Mostyo-read, Brixton, “Im- 


provements in furnaces.” 
2452. Henny Beawoviss Bantow, Manchester, “ Improvements 
hides and for other pur- 


in apparatus for dressing or preparing 

Barstow Hont, 1, Serle-street, Lincoln's inn, “Im 

pp for spinni pote Seg vnc Mas get 
textile materials ” 

248. Lame Henemann Jacont, St. Petersburg, “An im- 

roved galvanoplastic for depositing tron, 
or the reproduction of engraved surfaces, Pata Be ages 
other useful and ornamenta] purposes.” 

2448. JOHN Henny Jonnson, 47, Lincoin-inn-fidids, “ Improve- 
ments In the manufacture of iron and in the apparatus em- 
ployed therein.” 

2460, Wiliam Rosenr Laks, 6 8 ie, “As 
improved machine for making sewing needles,” 

2462. JOHN JENKINS, St. George's Wharf, Grand Surrey Canal, 
Camberwell, “ Improvements in treating and in ining the in- 
terior of casks to preserve their contents from the effects of 
must or other smells arising from the wood,” 

2464, James MaOKeNxzin, Camden-quay, Cork, “ Improvementa 
in the construction of machinery for sowing seeds and for dis- 
tributing artificial manure.” 

2466. ALEXANDER Brows, Isle of Wight, “Improvements in 
ground or earth screws.” 

2468, Epwarp THomas Hoeuna, 123, Chanceryane, * lmprove- 
ments in looms for weaving.” 

2470. James Lewis, Birmingham, “ Certain in 
spring sackings for bedsteads, which said improvements are 
also applicable to other articles for sitting or reclining on, as 

the sides of 











+h hofldl 





also in the joints for connecting and ex 
metallic bedsteads with the head and foot parts.” 
2472. James Watson, Calcatta, “ lmprovements in presses for 
compressing cotton, jute, and other materials,” 
2474. Harny WuHitestpr Cook, Ovington-square, “ Improve. 
ments in turret and other large clocks,” 


Inventions protected for Six Months on the 
Deposit. of Complete Specifications. 


2501. JeLies Bacr, New York, “ improvements in the manufae- 
ture of steel.” 

2506. Lours Dominique Giaagp, Faubourg Poissonnitre, Paris, 

“Improvements in railways and in railway rolling stock, parts 

of which improvements are also applicable to other purposes,” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


2188. Georee LitrLe, Oldham, “ Improvements in the manufac- 
ture of ‘ tin drums’ or rollers used in machinery for preparing 
and spinning fibrous materials, applicable also to the manufac- 
ture of other drums, rollers, or tubes of metal, and in machinery 
or apparatus connected there with.”— Dated 25th August, 1866 

2195. Jours Freperrck Moore PoLLock, Withington, near 
Manchester, “Improvements in machinery or apparatus for 
pressing bricks, tiles, corbels, or other plastic work,”--Dated 
25th August, 1866, 

2199. OCaHantes TALBOT Poster, 12, Winfleld-terrace, Old 
Trafford, “Improvements in steam engines,”—Dated 2th 
August, 1866, 

2222, WiLttaM THOMAS ELZY, Gray’s-inn road, * Improvements 
in machinery employed in the manufacture of ‘ Boxer’ or other 
central-fire cartridge cases.”"—Dated 2h August, 1566, 

24%. ALBERT Francis JouNsON, Boston, and Moses Porter 
Gairrinx, Medford, “ Improvements in machinery or apparetas 
for the cotting of files or the formation or making of their 
teeth.” — Dated 26th September, 1866, 

224. Heeron Avevste Dernens, 4, South-street, Finsbury, 
* Improvements in the manufacture of beer and other aleohotic 
liquids, and in the apperatas enyployed therefor.”—Dated 27th 
Angust, 1866. 

2313. JOHN SILVESTER, West Bromwich, “ Improvements in the 
manufactore of the handles of sad-irons and other smoothing 
and tailors’ and hatters’ jrons,”— Dated Sth September, 1866, 

2213, Jonn Foster the younger, Biack Dike Mills, Queensbury, 
near Bradford, “ lLmprovements in machinery for the mannfac- 
ture of spool tubes and cartridge cases."—Duted 26th August, 


1866, 

2226. Josern Ricwanns and Roerer Garno.e, Birmingham, 
“ An improved carriage axle for common roads, as also the cll 
for uniting the «pring or ¢prings to the same.”—Dated goth 
August, 1866. 

2238, Tuomas GALL, Halifax, “Improvements in machinery or 
apparatus for working stone, or cutting and working mvuidings 
thereon,”—Dated 40th August, 1466, 

2742. WiLt1AM Epwanp NewrTos, 66, Chancery-lane, “ Ia 
ments in machinery for hulling and cleaning coffee a 
berrics or seeds.”—Dated 30th August, 1966, 


7vG~ 


other 


Patents on which the Stomp Duty of £100 has 
been Paid. 


2441. RicnaRy ARCHIBALD Beooman, 166, Fleetstreet, “Im. 
provements in tools for boring and in epparatus for working the 
same.”—Dated 3rd as ose g 1863. 

2374, Revnen Srms, ford Foundry, Leigh, “ Improvements in 
machinery or apparatus for pulping, stripping, or slicing turnips 
and other vegetable gubetances.”-- Dated 27th August, 1862, 

201. WILLIAM OWES, Rotherham, “ huprovements in the manu- 
facture of railway wheels ond tyres, and im securing tyres to 
wheels.” —Dated 29th August, 1562. 

2951, James Gant Manusnais, Leeds, “ Improve 
treatment of the straw of flax, hemp, and other similar vegetable 
substances preparatory to sploning the fibre thereof.”—Dated 
Siet October, 1562. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—Since this day week a very 
marked improvement has a in the of pig-iron, 
and the market has gone on hardening almost every day. 
From 52s. 4d. and 52s. 6d. cash, and 52s. 7d. one month, the 
prices prevailing at the date of last report, the advance 
arrived yesterday at 52s. LUid. to 63s. cash, and 53s. 1 $d. to 636. 
3d.one month. At yesterday's prices from 30,000 to 40,000 tons 
changed hands. The prices prevailing to-day are very little 
altered from those of yesterday. The quotations for Coltness 
No. 1 and Garteherrie No. 1 are, respectively, 62s. 6d. and 
61s. The shipments of Scotch pig-iron during the last eight 
months amount to about 438,000 tons, or about 50,000 tons 
more than in the corresponding period last year. Last week, 
owing to a strike among the furnace men at the Eglinton 
Ironworks, Ayrshire, seven furnaces have been damped down, 
and the make of pig-iron has consequently been very sensibly 
reduced. 

Proposed Trial of a Road Steamer in Glasgow.—At the 
ordinary meeting of the Glasgow Police Board on Monday 
last applic ation was made for permission to run an omnibus 
drawn by one of Thomson's road steamers. The application 
was remitted to the clerk and the master of works. There 
m some intention of forming a steam omnibus o mpany, 
providing, of course, that the permission asked for is granted. 
Considerable progress is being made with the road steamer 
for traction purposes, and Mr. Thomson has a large number 
of orders in aot Some recent trials in Edinburgh, Grantop, 
and Leith, have proved that for ordinary street trafhe 
Thomson's road steamer is capable of doing extraordinary 
work. It will go up inelines of remarkable steepness, one 
called the Don daily mounting up an incline the gradient 
of which is Lin 7i. A few days ago the engine just named 
conveyed a train of five lorries carrying a picnic party of 
about 200 people from Aberdeen to Donside. It mounted 
the Black Nook Brae, the incline just referred to, and passed 
safely round sudden corners without the necessity fur un- 
coupling any of the lorries. 

i Submarine Cable to Islay.—lt is stated that the Post 
Office is considering the project of connecting the important 
island of Islay and the nihind by a submarine cable, and 
that probably this undertaking will be among the earliest 
results of the transfer of the telegraph system into Govern 
ment hands. 

Reaping Machine Competition at Inverurie, Abeerdeen- 
shire —The reaping-machines which were exhibited at the 
recent show of the Royal Northern Agricultural Society, 
Aberdeen, were put on trial a few days ago on a farm 
tenanted by Mr. Duncan, Inverurie. There were in all 
eighteen machines on trial. From various causes several 
of them did not work satisfactorily. The manual delivery 
machines were generally the most popular. After the com- 
petition had gone on for nearly five hours the judges gave 
their awards as follows: One horse manual delivering-ma- 
chines (one entry)— B. Reid and Co., Aberdeen; agents 
for Samuelson and Co., Banbury. Two horse manual de- 
livering-machines (twelve entries )— Ist, Harper and Co., 
Aberdeen; agents for Jack and Sons, Maybok 2nd, 


Cardno and Darling, Aberdeen; agents for Brigham and | 


Bickerton, Berwick-on-Tweed. 3rd, B. Reid and Co. Com- 





the emergency, so far as watering the streets, cleansing the | 


| sewers, &c., are concerned. They have purchased a steam 


|engine capable of pumping 7000 gallons of water per | 


minute from the sea for use in such sanitary measures as 
those just named. The corporation are contemplating the 
| propriety of sinking one or two Abyssinian pump wells, 
so that a more abundant supply may be obtained for 


onde ‘or P d Walke e . a for J. anc > : r : 
mended, Cormack and Walker, Inverurie; agents for J. and | trustees appointed under the Edinburgh District Water Bill 


T. Young, Ayr. Two horse self-delivering machines (five 
entries) —Ist, J. W. Murray and Co., Banff; agents for 
Hornsby and Co., Grantham. 2nd, B. Reid and Co. 3rd. 
J. Allan and Sons, Dunkeld. Commended, Cardno and 
Darling, Aberdeen. 


Ur. James 1 yung'a Chair of Technical Chemiatry. The | 
trustees of Anderson’s University, of which institution Mr. | 


James Young is the president, have this d ay formally ac 
cepted that gentleman's handsome gift of ten thousand 
guineas for the endowment of a chair of technical chemistry 
With the consent of his fellow trustees, Mr. Young has ap 
pointed Mr. W. H. Perkin, F.R.S., to the lectureship. This 
gentleman, like Mr. Young himself, is the founder of a great 
and important ehemical industry, he being the first discoverer 
in the department of the aniline or coal tar dyes. The 
trustees, six in number, including the generous founder of 
the lectureship, are all, with one exception, connected with 


the chemical arts. Mr. Young deserves well of his native | 
city and of his country for establishing the first chair of | 


technical chemistry in the United Kingdom; and Mr. Per- 
kin may well be complimented on becoming the first oecu 
pant of it. 

Dunbar Harbour.—Mr. Stevenson, engineer to the Com- 
missioners of Northern Lighthouses, visited Dunbar last week 
for the purpose of examining the mouth of the harbour, and 
of seeing what could be done to prevent loss of life there by 
shipwreck in future. In company with several of the muni- 
cipal authorities Mr. Stevenson carefully examined the whole 
of the harbour and the adjacent rocks from various points, 
both on the quay and at the harbour head. He afterwards 
went off in a boat for the purpose of making an inspection 
of the dangerous rocks from the sea. Dunbar is one of the 
most dangerous parts of the east coast of Scotland, and it is 
somewhat satisfactory to find that there is a prospect tT the 
danger being greatly averted henceforth 

Water Supply—The long-eontinued drought is causing a 
very great amount of anxiety in various towns in Scotland. 
At Berwick-on-Tweed there is great suffering for want of 
water. The supply is only turned on for about a couple of 
hours each day. A fire occurred in the town a day or two 
ago, and it consumed so much of the town’s water that a 
supply had to be carted from Tweedmouth for the use of the 
inhabitants. At Stirling the inhabitants are only able to get 
a supply for two hours twice a day. The supply to the 
public works is cut off altogether. At Helensburgh the 
reservoir contains about 6,000,000 gallons, or from six to 
eight weeks’ supply; but the Police Commissioners have 
deemed it prudent to put the inhabitants on short allowance 
The authorities at Leith have taken active measures to meet 


visited the water es reservoir on the north side of | 


| the Pentlands yesterday, for the purpose of ascertaining 


| from personal observation the condition of the water supply. | 


The state of things which they found was quite deplorable. 
| Torduff and Clubbidean reservoirs, from which the city of 
Edinburgh has hitherto obtained its chief supply, were found 
to be drained to their last dregs, and yet both of them were 


| filled to overflowing in April last. An additional supply for | 
Edinburgh is a matter of imperative requirement. Unless | 


| there should be an immediate change of weather Edinburgh 

is in a condition of a very grave character. This is especially 
| true of Greenock at present. The Water Trustees of that 
| town are at present meeting twice a week in reference to the 


| 
| water supply. On Monday last it was reported that Loch | 
Thom contained only four million cubic feet, and the com- | 


| pensation reservoir fourteen million cubic feet, which, 
| together, were equivalent to 31 days’ supply. The public 
works are put on short supply in many instances. Dundee 
is preparing to extend her water supply arrangements. At 
Woodside, near Aberdeen, new works have just been com- 
pleted from the plans of Mr. Alexander, C.E., Aberdeen. 
At Dumbarton new water works are to be constructed hence- 
forth under the provisions of an Act of Parliament obtained 
last session. The contract for the works has just been let to 
Mr. Charles Tough, Glasgow. The engineer of the works is 
Mr. James M. Gale, C.E., Glasgow. At Milngavie, a large 
manufacturing village through which the Loch Katrine 
supply passes on its way to Glasgow, and in the vicinity of 
which the great Mugdock reservoir is situated, an agitation 
has begun with the object of obtaining a supply from the 
Glasgow Water Commissioners, for strangely enough the 
inhabitants have hitherto not partaken of the bountiful 
supply which is flowing past their doors, but have depended 

on wells and burns and similar sources which they now find 
| well nigh dried up. 





Mip-Caanyes Teceorarn Stations.—It is expected that 
the first mid-channel telegraph station will be opened in 
October next at a point in the English Channel midway 
between Scilly and Ushant. 


InrencomMuNicaTion In Rattway Trarns.—A corre- 
spondent has written to the Times directing attention to the 
fact that the London and North-Western Railway Company, 
although using “ the rope” on their ordinary trains, fit Her 
Majesty's train with electrical apparatus for intercommuni- 
eation. 





STANDARD LOCOMOTIVE PISTON: GREAT EASTERN RAILWAY, 


DESIGNED BY MR. SAMUEL W. JOHNSON, LOCOMOTIVE SUPERINTENDENT. 


Fics. 


LOCOMOTIVE PISTON, 
Accounts of novelties, though undoubtedly excellent 
things in their way, are sometimes of less value to an en- 
gineer than descriptions of arrangements or details which 


| have been found by the test of lengthened practical experi- 


ence to give thoroughly good results; and this being the 


| domestic and manufacturing and other purposes. The | case we propose to give from time to time in this journal 


engravings illustrating the standard locomotive details 
which have been adopted by some of our chief railway com- 
yanies. We thus give, herewith, engravings of the standard 
cametine piston, designed by Mr. Samuel W. Johnson, the 
locomotive superintendent of the Great Eastern Railway—a 
piston we may add which is of very simple construction, and 


| which has been employed by Mr. Johnson for several years 


past with the most satisfactory results. 

Referring to our illustrations, Fig-1 is a front view, part 
in section; Fig. 2 is a section through the centre of the 
piston ; and Fig. 3 isa plan of the packing ring joint and 
tongue. 

The piston, A, is made of cast iron, the rim and boss being 
2i in. thick, and the rim or piston head being turned a full 
#y in. smaller than the diameter of the cylinder. The boss or 
centre is bored out conically, the taper being | in 32, and is 
| exactly fitted on the piston rod, B, and secured by a brass 
| nut, C. After the piston is fitted accurately on the end of 
| the piston rod and the nut well tightened, a hole for a { in. 
| tap pin is drilled in the end, one half in the nut and the 
| other in the end of the piston rod. A wrought-iron pin, D, 

is then tightly screwed into this hole, and the end is care- 
fully rivetted over. This pin prevents the nut from slacking 
back. 

The packing ring, E, is also of cast iron, 1) in. wide and 
tin. thick. This ring is turned on the outside and edges 
only, and is made in. larger in diameter than the cylinder, 
being subsequently cut, as shown by Fig. 3, and | in. taken 
out of it. It is then sprang into its place, and kept in its 
position by three spiral springs, F, two of these springs being 
placed near the bottom of the piston, and so compressed that 
they will just carry the weight of the piston and balance the 
thrust of the other spring, which is placed at the top of the 
piston directly under the brass tongue or stop piece, G, and 
the joint of the packing ring, so as to keep it bearing on the 
cylinder. All the springs are alike in strength, but it will 
be seen that the recess for the top spring is made } in. deeper 

| than the other two, so that the spring merely keeps the 
tongue and ring in contact with the cylinder. The piston, 
when finished, is found to move easily and fit accurately, and 
is comparatively light, the total weight, complete, of a 164 in. 

| piston, including the brass nut, C, being 3 qrs. 14 Ib., and the 
| total cost of the piston, finished complete, with packing ring, 
| springs, tougue, brass nut, and tap pin, does not exceed 25s. 
he average mileage of one packing rings is from 26,000 to 

30,000 miles, and the cost of the rings is but 9d. each. In 
| conclusion, we should state that our engravings have been pre- 

yared from a working drawing, for which we are indebted to 

Mr. Johnson. 
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BOILER AT SHEERNESS DOCKYARD AND BOILER OF H.M.S. FEARLESS. 


CONSTRUCTED FROM THE DESIGNS OF REAR-ADMIRAL W. KING HALL. CB. 
Fic. 
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We illustrate, above, two boilers constructed upon the 


pians of Rear-Admiral W. King Hall, C.B., one of these— | 


represented by Figs. 1, 2 and 3—being at work as a factory 
boiler at Sheerness dockyard, while the other—shown by the 
remaining figures—is fitted to H.M.8. Fearless, on board 
which vessel it has been at work since September, 1867. 
Referring to Figs. 1, 2, and 3, it will be seen that the boiler 
at Sheerness is rectangular in plan, and that it contains a 
large internal firebox or combustion chamber which is divided 
by water spaces as shown in the plan, — By The central 
or main portion of this combustion chamber is deeper than 
the other parts or flues, and it is traversed vertically by 
twelve Galloway's tubes which communicate with the water 
spaces above and below, as will be seen in Fig. 3. These 
tubes decend through the firegrate, and are exposed to the 


full action of the flames, so that they form a very effective | 
From the central combustion chamber the | 
hot gases pass into the surrounding internal flues (which are | 


heating surface. 


traversed by vertical water tubes as shown in Figs. J and 2), 
and from these flues they escape to the chimney. 

The boiler at Sheerness has 20.9 square feet of grate 
surface, and 390 square feet of heating surface (this latter 
surface being exclusive of the ash-pit and the bottoms of the 
flues); and early in the present year it was subj toa 
series of trials to test its evaporative efficiency. trials, 
which were made principally with north country coal— 
Welsh coal being used on three days only—extended alto- 
gether over thirty-four days, each trial lasting on an average 
eleven hours, and the results obtained were as follows: 

Mean quantity of water evaporated 
from a temperature of 100° per 
pound of coal burnt ° eve 
Quantity of water evaporated per 
hour from the above temperature ... 
Quantity of water evaporated from 
100° per hour per square foot of 
heating surface nn an «- 0.0746 cub. ft. 
Pressure at which the boilerwas worked 7 Ib. per sq. in. 

These results are altogether very satisfactory. 

The boiler on board H.M.S. Fearless is similar in principle 
to that above described, but the constructive details are 
slightly different to fit it for use on shipboard. It will be 


10.6 Ib. 
29.11 cub. ft. 
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, seen from Figs. 4, 5, and 6, that it is provided with three 
furnaces or combustion chambers, each traversed vertically 
| by twelve Galloway’s tubes, while tubes are also in 
| the flues as in the Sheerness boiler. The combustion chambers 
| communicate with each other and with the surrounding flues 
and uptake by openings formed in the my | water 
spaces as shown. The boiler of the Fearless has 48.64 square 
feet of grate surface, and 878.76 square feet of heating sur- 
face, exclusive of the surface in the ash-pits and the bottoms 
of the flues. 

From an official report dated March, 1868, now before us, 
we find that the boiler of the Fearless had, i to that 
time, been in steam for 104 days continuously, and that an 
internal examination showed that it was in thoroughly good 
order, and the surfaces all clean. As will be seen from the 
engravings, the construction of Admiral Hall's boilers is 
such that the heating surfaces can all be readily cleaned by 
a man entering the steam space, while the numerous vertical 
tubes ensure a very perfect circulation. The large cubical 
contents of the combustion chambers is favourable to 
combustion, and the absence of smoke-box doors the 
front of the boiler to be cleaded, thus reducing diati 
| of heat into the stokehole. Admiral Hall, we should state, 
expressly designed his boiler for marine, and not for land, 
pupens~dihend it is undoubtedly applicable to the latter 
—and altogether we consider it is well worthy of the atten- 
tion of marine engineers. 








Tue Socretr or Exoivexns.—On Friday last, a large 
party of members of the Society of Engineers, including 
president, Mr. F. W. Bryant, paid a visit to the new works 
now in course of construction by the Chartered Gas Company 
at Beckton. Mr. F. J. Evans, the engineer to the company, 
was not present, but the visitors were received by the 
resident engineer, Mr. Wyatt, and on the part of the con- 
tractors, Messrs. Aird and Sons, by Mr. J. Aird, one of the 
firm, and by Mr. Hall, their engineer in charge. Of the 
Beckton works themselves we have given a full ipti 
elsewhere in the present number, and we need merely 
remark here, therefore, that on Friday last every facility was 
| afforded to the visitors for a complete inspection of the works 

in progress, and that the excursion was a most pleasant 
| one in every way 
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THE BECKTON GASWORKS. 
Tue Gaslight and Coke Company, commonly known 
as the Chartered Gas Company, have for many years 
past found it difficult to meet the vast and constantly 


mereasing demands upon them in their original and 
conti premises at Horseferry-road. Uuable and 
unwilling to extend the size of their works ut West- 


minster, Mr. Evans, the engineer of the company, has 
long been secking to obtain power for the construction 
of suitable works out of Londop, where extension 
would always be possible, and a greater freedom of 
action obtained. i his first efforts, parlia- 
mentary sanction was at last given for the appropria- 
tion of a sufficient area of land at Barking, imme- 
diately above the property owned by the Metropolitan 
Board of Works, in connexion with the northern 
sewer outfall. Upon the land so obtained, a large 
and compreliensive plan for a gasworks of far greater 
extent than has hitherto been attempted has been laid 
out; and the works were formally commenced on the 
19th of November last, by Mr. 5. Adams Beck, the 
chairman of the Chartered Gasworks, from whom the 
place has received its now commonly accepted name. 
Having to make a provision not only for the wants 
of the company, but also for the beng ay require- 
ments of the City of London Gasworks, for whom the 
Chartered propose to manufacture a large proportion 
of their gas, the capacity of the plant was fixed upon at 
10,000,000 cubic feet a day, from 7,000,000 to 
8,000,000 being required by the Chartered, and the 
balance by the City of London. ‘ : 
Works of such vast magnitude entail a corresponding 
outlay, still it is — rey te geet upon > ex- 
ital wi met by the saving in working 
Sere especially in the cost of coal. A thou- 
sand tons a day are distilled in the retorts, and this will 
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be delivered direct upon the pier, at a price so much 
lower than is at present-paid for it at Westminster, 
that the difference alone'will pay the interest upon the 
capital. 
The sketch annexed shows the general arrangement 
of the works. ‘The dotted lines indicate the original 
tion of an earthwork which protected the low-lying 
lends behind it from inundations, and im front extends 
a reedy foreshore silted up to about high water level, 
and always covered by unusual tides, Nothing but 
this bank, veined. 2 few feet. above the menatieg 
levels, prevents ‘the nei ing cou rom being 
quien and Pty 9 Sa nenrosly an 
inch of variation in‘ level, stretch away for miles 
across the: estaary.. To obtain an area sufliciently 
elevated above:these levels, and to protect it, was 
therefore essential, and a river wall has been con- 
stracted along the line shown oa the skeich, while 
from the end of it, extending diagonally to the small 
ditch which was in front of the gasbolders, a bank 
is made, so that theold earthwork may be removed, 
so fac as. the new works extend. A curved pier 
stretchés out into the river for 400 ft. from the 
face of the new wall, and turning round with a sharp 
curve of 15° ft. radius, gives an additional length of 
385 ft., divid'ng into five branches of viaduct almost as 
soon as it passes the river wall, the centre line being 
carried on columns with two pairsof rails throughout the 
whole length of the coal stores, and to a sufficient dis- 
tance beyond to permit of junctions being made with 
the branches, as shown on the sketch. These branches, 
each with a single pair of rails, ran from end to end 
of the retort houses, a pair of rails to each side of each 
retort house, the level being the same as that of the 
railway to.admit of all the lines being gathered 
pee pig pry By this means a thorough 
communication ia effected between the pier and 
the coal stores, and between the coal stores and 
ore a of the = houses. The coal stores 
are 770 ft. long and 120 ft. wide, occupying a central 
position between the four retort houses, but only a 
narrow space on each side of the viaduct, having a stow- 
age capacity of 30,000 ton, will be covered in, the re- 
maining space being used for the passage of wagons. 
Four hundred feet on each side of the centre of the 
viaduet is pleced a building 250 ft. square, occupied 
by the ers and the scrubbers ; these buildings are 
in duplicate, both as regards dimensions and arran, 
ment, Ia front of them are placed on the one side, 
a boiler house, 51 ft. 9in, by 33 ft. 3 in., a meter house, 
80 ft. by 34 ft., engines and exhausters, occupying a 
frontage of 80 {t., and offices and storerooms, 80 ft. 
long. Facing the other purifying house, is a boiler 
house 50 ft. by 40 ft., a meter house 60ft. by 80 ft., an 
engine and exhauster house corresponding both in size 
and appearance to the one On tlie other side; and a 
canteen for the use of the men. ‘To the rear are sheds 
350 ft. long by 100 ft. deep, for the manufacture and 
storage of sulphate of ammonia, grinding mills, and 
general stores, and a separate building for carpenters, | 
smiths, and fitters. 
Near the river front, and facing the open ditch, will 


| 


for a depth of 25 ft. from the top of the wall, where it 
is turned round at right angles to the face, and extends 
through the wall, at this point 10ft. thick. Below 
this level the conerete extends for a depth of 11 ft., 
when it takes a firm bearing upon the gravel. The | 
hack of the wall is made vertical, with one set back of | 
| ft. 9in., at a depth of about 12 ft. from the top of | 
the wall. The face of the wall is protected by fender | 
piles 13 in. square, and placed 10 ft. ; these are | 
driven into the gravel below the bottom of the con- | 
erete, and are bolted through the wall with four 1} in. | 
diameter bolts. This part of the work is constracted | 
through a strata of mud, peat, and silty clay, 
the gravel was reached. 





before Jai 





at intervals of about 20 ft., the cross girders being placed 


6 ft. 6 in, and 80 as to form the 
member oe eros bracing uae 
For the whole length of the pierhead where the 


width is increased, a central cylinder has been added 
and a centre longitudinal girder of similar depth and 
dimensions, to the outside ones, which are covered 
with gin. paralled cast iron facia plates, and af in- 
tervals of 6ft. 6in.; beneath every cross girder an 
ornamental bracket is bolted to carry the ends of the 
joists, which are hidden by a moulded faciaranning along 
the whole length of the pier. Upon the eross girder is 
d 4in. planking, and longitudinal sleepers carry the 
rails, which extend along the pier, widening from a 
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The pier, which extends from an abutment 22 ft. to 
the rear of the inner wall, and at right angles to its face, 
runs in a straight line for a distance of 256 ft., from 
which point it sweeps round with a mean radius of 
140 ft., and is finished with a length of 235 ft. Gin. of 
straight pierhead parallel to the wall. The abutment of 
the pier is supported on a mass of concrete connected 
with the back of the river wall, and extending to a 


double line into three lines, and contracted again to 
one pair of rails at the pierhead, for the purpose of 
shunting wagons. 

Immediately past the abutment, where the picr 
terminates, the viaduct and its branches commence, 
the latter leaving the former with curves of 150 ft. 
radius, while the viaduct rans on in a. direst line, the 
centre of whieh coi -with that of the pier, It is 





similar depth. Upon this is built the brick abutment, 
with an archway 8 ft. in width, and stone parapets at 
the level of the girders, complete it. For the first 256 ft. 


| of its length the pier is divided into four spans of 64 ft., 


each span being supported by cast-iron cylinders 6 ft. in 





be placed the gasholders, four in number, 180 ft. in 
diameter, and working in tanks, each 182 ft. in dia- 
meter and 40 ft, deep. To the rear runs the private 


diameter. On the curved portion the four spans on 
the centre line are each 55 


is made up by four bays of 58 ft. each. At present 


fe and the remaining length | 


divided into spans of 25 ft. each, and is supported on 
three longitudinal girders and transverse joists. The 
clear headway from the terrace level is rather greater 
than that between the terrace and the underside of the 
on girders, owing to the increased depth of the 
atter. 

The longitudinal girders of the viaduct are 2 ft. deep, 


| braced lightly with T-irons at intervals of 8 ft. 4in., 


road, which is being constructed from the works to | only one curved arm of the pier will be constructed, | 
Barking-road, 30 ft. wide and three miles in length, | but it is intended eventually to extend it, with a similar 


beneath which runs the 4 ft. main conveying the gas 
made at the works to the holders at the London works 
of the company. All the gas is passed through the 
governors into the mains, and can be tested at will 
previous to distribution by means of two check purifiers, 
which are erected for the purpose of ascertaining the 
existence of any impurities that may bave escaped 
through the purifiers in the course of manufacture. 

The whole of the works stand upon an elevated 
plateau, raised from the surrounding land to the level 
of Trinity high water; the terrace, however, is rather 
higher than this, being 5 ft. above the same level. 

‘Turning from the consideration of the general ar- 
rangement of thie work, we find that the whole of the 
design, both in broad effect and minute detail, is cha- 
racterised by an originality of conception and a rich- 
ness of design which will render this establishment, 
when completed, not only magnificent as gasworks, 
but a highly ornamented example of architecture in 
ironwork, brick, and terra-cotta. 

The total length of the river wall is 900 ft., and is a 
conerete structure faced with brick. The level of the 
coping is 5 ft. above high water, and corresponds with 
that of the terrace shown on the plan. At this height 
the wall is 5 ft. thick, and has a Bramley fall coping 
2 ft. 7 im. wide and 15 in. thick. The face of the has 


a batter of 1} in. toa foot, and is protected with brick- 
work 15 in. thick set in cement, and 


dow: 


curved head pointing down the river, so that a large 
triangular pier head would be obtained. The cylinders 


and also with the timber joints, $8 in. by 6 in., and 4ft. 
2 in. apart from centre to centre. A platform is laid, 


| of 3 in. planking, between the light open fencing and 


are of the same section throughout, 6ft. outside dia- | 


meter, in lengths of 9 ft., and 1) in. metal, increased 


to 14 in. at the base, which is splayed out and completed | 


with a sharp edge for the facility of sinking. 


The | 


lengths are fastened together with 14 in. bolts, and all | 
the cylinders are filled with concrete to within 21 in. of | 


the top, when a thickness of 1ft. of brickwork in 
cement is laid, and upon it a 9 in. stone to carry the 
girders. The cap of the cylinder is made with 
an ornamental casting, and a moulded fillet at a short 


the nearest rail, the intermediate spaces being left 
open, except transoms placed at intervals between the 
rails, and a narrow gangway laid down the centre of 
the viaduct. The cast-iron columns which support 
this structure are 1 ft. in diameter at the top, and 
with metal 1} in. thick, increasing in diameter towards 
the plinth; at the ground level the columns, pass 
through a small cube of concrete, and are bolted to 


| the piles which have been sunk to serve as founda- 


tions. The piles are 15 in. in diameter, and the same 


| thickness as the columns; they are sunk about 30 ft. 


distance below the cap surrounds the cylinder, and | 


enriches it. Light ornamental cast-iron braces, 12 in. 
deep, 6 in. wide, and 3 in. thick, connect the cylinders, 


into the ground. The columns are braced transversely 


| with diagonal bars, 4 in. by @ in., and, longitudinally, 


| ornamented brackets, 3 ft. 6m. long, help to connect 


and are attached tothem by means of decorated brackets, | 


bolted to cylinders and braces. 


The width of the | 


pier varies from 25 ft. for the first 256 ft. to 44 ft. in | 


the last length, the change being gradually effected in 
the curved portion, the outer and inner lines of which 
are struck with different radii. In the narrowest 
ortion of the pier, the girders are placed 18 ft. apart 
rom centre to centre; they are 4 ft. 6 in. deep, and 
are connected with transverse bracing, the upper 
member of which consists of the rolled joists 12 in. 
deep, and with 6 in. flanges. The bottom member is a 
T-iron, 5 in. by 3 in., } m strengthened with diagonal 





bracing 4in. by fin. This transverse bracing occurs 


the girder to the top of the column. 

The branches of the main viaduct are similarly con- 
structed and supported, until they reach the retort 
house ; they are, however, only 12 {t. wide from cenire 
to centre of girders, and the curves are so laid out 
that at the entrance to the retort house the centre 

| line of each branch viaduct is 78 ft. 6 in. apart, or just 
= a eae ere will bring the coal wagon to the 
place required for tipping it u the iron stage or 
working floor of the retort bowen See which the coal 
| will lie in large quantities as well as in the coal store 
| outside. Throughout the retort houses the rails are 
‘carried on cross girders supported by the walls. and 
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jronwork of the building. At the opposite end of the 
retort house the limes again converge towards the 
central viaduct, with which they unite, the same form 
of construction being preserved throughout. 

The four retort houses are all alike in dimensions 
and design; they are each 360 ft. long, and 90 ft. wide 
on the inside. The face of one gable end is 296 ft. 6 in. 
from the new retaining wall, and they extend almost 
to the boundary of the company’s property. Each house 
will contain thirty rétort ovens 20 ft. in length, and 
§ ft. 4in. high by 8 ft. 6 in. wide. 

Much care lis been bestowed upon the exterior 
elevation of the retort houses, with the result of ob- 
taining an excellent design judiciously enriched avith 
coloured bricks, terra-cotta, and ornamental ironwork. 
The sides are divided each into seventeen panels, 
15 ft. 6 in. wide, and piets of 4 ft. 6 in., except at the 
angles, where two piers 5 ft. 3 in. wide occur with 
an interval of 4 ft. 43 in. between them; in three 
places, in the length of each building, and equidistant 
from each other, the panels give place to entrances 
8 ft. wide, with semicircular heads, moulded in terra- 
cotta, and approached by sloped iuclines on either side 
to a height of 8 ft. above the ground line ; this height 
corresponds to the stage level of the retort houses. 
The approach is supported on arches of brickwork, 
which help to break up the outlines of the build- 
ing. At each gable end, two doors at a similar 
level are provided, and approached in the same manner. 
Above the panels before mentioned, a string course 
is run around the whole building, and it is surmounted 
by a piereed brickwork screen, divided by a con- 
tinuation of the piers, which rise above the top of the 
upper string course of the string, and are finished with 
moulded caps. The screen is ornamented ix alternate 
panels with small vertical piercings with semicircular 
heads, and pointed openings in coloured bricks. The 
lower member of the upper string is enriched with 
dentils, and a band of small terra-cotta panels is placed 
between this string and the upper portion of the 
principle openings in the screens. 

The main entrance is in the centre of each building ; 
the piers bere are made wider, and are carried up to a 
higher level than the rest; immediately over the door and 
in panels on either side are enriched shields which will 
carry the insignia and the monogram of the company. 
Two main and three smaller chimneys spring from the 
roof of each building, and are designed to harmonise 
with the rest of the house; they are finished with 
caps of terra-cotta. 

The unreliable nature of the ground upon which 
the works are being built, involved a necessity for ex- 
cavating for foundations to an unusual depth, and 
making the space good with concrete. From the floor 
level to the underside of the concrete is a distance of 
27 ft. 6in., and upon the top the side walls are being 
built. Up to the level of the plinth, 15 ft. 9 in. from 
the top of the concrete, or § ft. 3 in. abovethe ground 
level, the thickness of the brickwork is 2 ft. 3 in. 
Above, to the top of the side wail, a height of 43{t., the 
thickness is reduced te 18in. ‘The building is 90 ft. 
wide inside in the clear, and is divided into three un- 
equal spaces, by two rows of columns placed 10 ft. 
6in. from the side wails, and leaving a middle span of 
68 ft. between the centre line of the columns. These 
columns are carried on blocks of concrete, 8 ft. square 
and 20 ft. deep; upon the upper surfaces are built 
brick piers, 5 ft. square. Upon them the columns are 
placed, and extend for a height of 32 ft. 9in., which is 


the level of the springing of the iron roof covering in | 


the retort house, and also of the wall plate of the out- 
side walls. At their upper ends the columns have a 
diameter of 15 in., with a thickness of metal of 1 m., 
increased to 18 in. diameter and 14 in. thickness at the 
botto nh; i 
column, and brackets spring from about midway of 
their length to support the tramway girders. Longi- 
tudinally, the columns are spaced at intervals of 20 ft., 
and they are braced together twice in their height, at 
the lower level with the girders just mentioned, and at 


the top, above the caps, with wrought-iron lattice 


girders, 2 ft. deep, with upper and lower members of | 


T-irons. 

The roof principals are semi-elliptical, with a rise of 
20 ft. Hin., which gives a total height from the floor 
of the retort house to the centre of the roof of 52 ft. 
Yin. In the centre the principals are 18 in. deep, in- 
creased to 2 ft. over the columns, except for a dis- 
tance of about 6 ft. above the springing, which is 
formed as a plate girder. The rest of the principal 
consist of open lattice work, which connects the top 
$in. plate and angle-iron. 
Eight purlins, the depth of the principal girders at the 
pomts where they occur, extend from end to end of 
the building. ‘They are made of light T-irons 4in. 


, 
and bottom members of 





an ornamented cap and base finish each | 


by 3 in. by ,4 in, at top and bottom, strengthened by 
diagonal Geasing 2 in. wide and yy in. thick. Straight 
channel iron rafters rest upon the outer side of the 


an angle to them, so that the roof is pitched and not 
curved. At their lower ends the rafters are supported 
by T-iron and channel iron standards, and at the 
centre the rafters are bent over so as to descend on 
the other side of the roof, and rest upon the rafters 
and iam in the same way. Upon these rafters, 
at intervals of 104 in., are placed the angle-iron laths, 
1} in. by 1} in. by 2 in., to which the slates are secured. 
The crown of the roof is surmounted by a ventilator 
running down the building. On each side of the main 
principal the narrow space between the column and the 
side walls is connected with light semi-circular girders 
placed at intervals to correspond with the principals. 
On the top is placed a cistern 10 ft. 6 in. wide and 
18in. deep, extending for the whole length of the 
building. By this arrangement, which is entirely novel, 
the whole of the rain water falling on the roof will be 
collected and utilised in the retort house ; the spandrils 
formed above these arches are filled with ornamental 
scrollwork. At a height of 23ft. 3in. from the ground, 
the platforms between the columns and the walls will be 
constructed to carry the railway viaduct, which enters 
the honse at this level. ‘The platform is supported on 
highly ornamented longitudinal cast and wrought-iron 
girders and brackets springing from the columns. 
Upon these girders are laid transverse joists, 6 in. deep 
and 44 in. wide, the opposite ends being built into the 
side wall; the permanent way is laid upon the joists, 
and a timber platform is placed over the whole area. 
Fifteen feet below the level of the railway floor is the 
stage, upon which all the operations of firing the 
ovens, and filling and discharging retorts, are carried 
on, ‘This floor is made of cast-iron plates, Z in. thick, 
and strengthened with flanges of } in. metal; the plates 
are supported upon rolled joists, which rest upon dwarf 
columns, spaced 12{t. 6in. apart transversely, and 
10 ft. longitudinally. Piles, sunk deep into the gravel, 
form the foundation for these columns, 

The level of the coke-hole floor is again 8 ft. 3 in. 
below the stage, and is indeed the actual level, to 
which the whole area of the work has been made to 
conform; that is, 5 ft. higher than the old marsh. 
The floor is made with a formation of 9 in. of concrete 
and 43 in. of brick paving. Near the retort ovens, 
and runving down the building, is a pair of rails, on 
which will run the trucks used to convey away the 
coke drawn from the retorts. In fact, this is the 
only use to which this level will be placed, and to give 
every facility for the coke to fallas it is withdrawn, 
a space of 2ft. Zin. is left between the front of the 
retort bench and the iron stage, so that it may fall 
freely, and be transferred to the wagons with the least 
labour and the greatest expedition. In order in some 
measure to reduce the temperature of this place, and 
create some ventilation, uptakes are constructed in 
each pier at the sides of the retort house. 

The retort ovens are built upon piers of concrete, 
and have a clear width of 8 ft. 6 m., or 10 ft. from 
centre to centre of the piers; they are 8 ft. 4in. from 
the stage level to the crown of the oven, and 14 ft. 3 in. 
}from the same level to the outside of the flue that 
runs along the stack of ovens into the chimney. In 
each retort house there are 300 such ovens, 20 ft. 
deep, and each holding nine double-ended retorts, 
| 18 in. in diameter, making a total of 540 mouth- 
pie ces, 

The two chimneys connected with these ovens are 
| 100 ft. 3 in. in height from the stokehole floor to the 
| top of the caps. Each chimney rests upon a mass of 
| concrete 17 it. 6 in. square, carried down to the same 


} 


level as the rest of the foundations. 





As far as the 
| plinth, the size of the shaft is 12 ft. 9 in. square, and 
jit is built with relay arches. Above the plinth it 
| tapers with a batter of 1 in 80 until the opening at 
| the top is 5 ft. 

Each pair of retort houses is connected with a light 
jornamental lattice bridge, which form the continua- 
tion of the railway viaduct, it is 46 ft. 3 in. span, and 
13 ft. wide from centre to centre of girders, which are 
5 ft. 3in. deep, with a curved upper flange; the 
lattice bars are partially concealed by a cast-iron facia. 

(To be continued.) 


Tue Santraco Exutsiriox.—In our notice of the San- 
tiago de Chili International Agricultural Exhibition, which 
| appeared in our last number, we omitted to mention that the 
| first prize and silver medal were awarded to Messrs. John and 
Henry Gwynne, of the Hammersmith lrouworks, for centri- 
fugal pumps applicable for irrigation purposes. Messrs. J. 
and H. Gwynne's pumps were exhibited by Messrs. Robe 
and Co., and one of them shown in action attracted muc 





attention. 


principals and puriins at intervals of 6 ft. 8 in., and at | gh 


—————_—_— 


SURFACE CONDENSER TUBES. 
mpnep ine song ape mg 
per ton, ye a more per 


‘ 


quotation, by the pound, is 10d. 
Solid drawn copper Scohesios chest tame Va 
lin. in diameter, and sold onl the pound, are, on 
the average, Is. 10d. per ing a charge of at 


least 1s. per pound, or more than the value of the 
metal i for the mere process of drawi 

cess as tedious as it is trying to the metal. 
thickness of these tubes is No, 18 of the Birm 
wire gauge, or one-twentieth of an inch. By 
process of drawing it would not be safe to make them 
much thinner on account of the risk of their splitting, 


5 


widthwise of rolled copper sheets. Copper of No. 18 
gauge weighs about 2 ib. 6 oz, per square foot, and as 
a foot of Fis. tube would require one quarter of a 
square foot of plate it works out that 2g lb. of copper 
would make 4 lineal feet of such tube, costing from 
ls. 9d. to 2s. for metal, and selling for 4s. 4d, equal 
to a charge of from 7d. to 8d. per fodt for drawing aloue. 

But copper of No. 18 gauge is only employed be- 
cause of the risk of drawing it thinner. No, 23 
gauge, of but half the thickness, and therefore of but 
half the weight, would be abundantly strong for a 
small surface condenser tube withstanding but 26 lb., 
or, at the most, 30lb, pressure per square inch, 
whereas its full strength, if sound, sould ‘be equal to 
an internal pressure of at least a ton per square inch. 
Yet with No. 18 tubes, which ought to withstand two 
tons per square inch, the highest test pressure ad 
by some of our leading mariue engineers is but 60 lb. 
per square inch, And this is enough, being at least 
twice what the tube ever has to wi . If the 
tubes could be made of half the thiekness, that is, 
No, 23 of the Birmingham wire gauge, they would 
conduct heat even more rapidly than when of No. 18 
gauge, and thus even less condensing surface, and, 
therefore, even less than half the weight of tubing 
would be requisite. 

But the cost of drawing, viz., 7d. to 8d. per foot, is 
in itself enormous. The tube machine exhibited at 
Messrs. Robert Stephenson and Co.’s works daring 
the Newcastle meeting of the Mechanical Engineers, 
and now again working, we believe, at Messrs. George 
England and Co.’s works at Hatcham, can convert 
sheet metal into tubes at a cost, for manufacture, not 
exceeding half a farthing per foot. The joint made is 
a mechanical joint only, but it has been tested to 
more than three times the proof test we have named, 
and that without the slightest suspicion of a leak. 
With the success, already reasonably certain, of this 
mode of making tubes it will be matter of surprise, if 
2 in. condenser tubes, now costing 13d. per foot, are 
not brought down to 5d. No combination of the 
simplest mechanical movements has for a long time 
been announced with any claim to the genuine merits 
of the American machine. 

Tue Pesavtizs ov Parents.—The last of the 
Commissioners to Parliament, 1867, states that fees paid 
to the law officers, that is, the Attorney-General and the 
Solicitor-General, amounting to 10,1 18s., and their 
clerks 9321. 5., for allowance of provisional protections and 
for siguing warrants; forming, in fact, salaries equal to that 
of the Prime Mivister—and this, too, in addition te enor- 
mous fees received from Government and private practice. 
Ob, fortunate Mr. Attorney-General ! oh, ha: Mr. Solici- 
tor! Well may you turn up your noses at a Puisie Judge- 
ship, who enjoy the pay of a couple of Lof Chief Justices. 
The public should ponder on this fact, that the Attorney 
and Solicitor-General receive each 5000/1. per annum, drawn 
from fees paid by inventors for the privilege of calling their 
property their own, and for doing work whieh is purely 
clerical, In addition to these fees there are the following 
amounts paid—to the Attorney-General for Ireland, as com- 
pensation, 12007, annum ; to the Solicitor~General, 8007. ; 
to the Lord Advocate of Scotland, 300i. per annum; while 
the clerks of these officials receive 6001. per annum, and the 
clerks of the Attorney and Solicitor-General of England 
8002. per annum; in all, 13,7002. is paid by inventors to the 











law officers of the Crown. The Crown does not pay its 
standing counsel any salary, merely giving a fee when it lays 

a case before them, but as a ‘compensation allows them t 

| rich reward of fees on patents. if the services rendered by 


| these law officers were real, effective, and beneficial there 


roight be a plea for paying even so large @ salary a» that 


| already indicated, but in point of fact the duties pe 


are merely to glance over the provisional specification to see 
that it corresponds with the tithe, and does not contain the 
description of more than one invention; this, and the me- 
chanical work of signing warrants, is all that is done 
Mr. Attorney and Mr. Solieitor-General. No search is 

into the novelty of the matter, or inquiry directed as to the 
validity of the proposed grant. Patents are often granted 
for things as old as the hille—nay, it has more than onee oe- 
canes eh-« ey Sie ee en the su 
matter of another patent granted the previous week. the 


pers sent in are in regular order and form, they pass, no 





matter what they contain.—The Art Journal. 
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APPARATUS FOR DEPOSITING FOG 
SIGNALS 


We give, below, engravings of an apparatus for t- 
ing fog signais from a train in motion, which has been lately 
designed and ted by Mr. Joseph Challender and Mr. 
Benjamin Kitchen, of Manchester, and which is now being 
manufactured and introduced by Messrs. Crossley Brothers, 
of that town. It consists, as will be seen, of a bar which 
can be raised or lowered by means of a rack ae a 
shown, this bar being provided at the lower end with an 
arm, by which the fog signal to be deposited is carried. The 
motion of the lower end of the bar is governed by a radius 
bar working on a fixed fulerum on the frame of the vehicle, 














and attached to a kind of shoe or socket through which the 
bar passes. This shoe is provided with a smal! wheel, which 
bears on the rail when the bar is lowered. A spiral epring 
placed between the top of the shoe, and a collar on the bar, 
tends to keep the latter raised in the position shown in 
Figs. 1 and 2, the fog signal placed on the arm being thus 
held clear of the rail. On depressing the bar still further, 
however, the spiral spring is compressed and the clips at- 
tached to the fog signal are made to embrace the head of 
the rail, and thus draw the signal off the arm. The fog 
signals used differ little from the ordinary kind, but they are 

rovided at the u side with a kind of loop, as shown in 

ig. 3, which adi ten to be carried by the arm already 
mentioned. 

Messrs. Challender and Kitchen's apparatus has been tested 
on the Manchester, Sheffield, and Lincolnshire Railway, and 
we have before us a testimonial from Mr. Charles Sacre, the 
engineer of that line, which states that it answers its purpose 
well. Mr. Sacre further states that “in these trials the 
failures did not amount to more than 10 per cent., and these 
were attributable to the signals themselves rather than the 
machine.” Although, however, Mesers. Challender and 
Kitchen’s ap tus appears to answer the purpose for which 
it is intended satisfactorily, we fear that there are compara- 
tively few cases in which such an arrangement could be suc- 
cessfully used in practice. It is manifestly available only when 
fixed at the rear end of the last vehicle of a train, and at 
night, when it would be impossible for the guard to see 
whether the signals had been fairly deposited, there would 
always be some risk in relying upon the apparatus. 


Supways UnpzR tHe Horsory Viapvuct.—An Act of 
Parliament was passed in the late Session to make provision 
respecting the use of subways under the management of the 
Commissioners of Sewers of the city of London. It recites 
that subways are in the course of construction under the 
viaduct or raised way and parts of the new streets in the 
city of London, and the same, when completed, will be under 
the Commissioners of Sewers, and in order to prevent incon- 
venience to the public and the frequent breaking up of the 
surface of the viaduct and new streets, the Commissioners 
should be enabled to require companies, bodies, and persons 
intending or required to place water, gas, or other re to 
lay them in the subway, on proper terms and conditions. 

Act invests the Commissioners with power to carry out 
the provisions, and provides remedies against parties violating 
the terms and conditions annexed to the undertakings. The 
Commissioners, as far as space will permit, and without 
favour or preference, are to allow pi to be Inid in any 
subway under their management. The Commissioners are 
to exercise supervision, and the subways are to be maintained 
in an efficient state of ventilation, and in case of difference 
the Board of Trade is empowered to give directions on the 
subject. A penalty of 20/. may be recovered for an infraction 
of the provisions, and the Commissioners may remove pipes, 
&c., improperly laid down, and recover the expenses as @ 





penalty. 


A Few months ago the directers of the polder* of Het 
lang Hemaal near 's H enbosch, the capital of the 
province of Brabant, deecic to replace the waterwheel 
worked by a steam engine which had been previously used 
for removing the drainage water from their 
pump-wheel constructed on the plans of Mr. H. Overmars, 


junior, and of this wheel we herewith publish illustrations. | 
By the terms of the contract this wheel was to raise the | 


undermentioned quantities of water at the various lifts 
mentioned, and the quantity corresponding to each particular 


lift was to be delivered whatever might be the actual levels | 
of the water above or below the wheel, and even if the level of | 
the water above the wheel should be a metre above the axis | 


of the latter. The contract quantities to which we have re- 
ferred are as follows : 
Height of lift. Quantity of water to be 
raised per minute, 
metres ft. in. cubic metres gallons 
1.25 ‘ ose - 57 = 13,540 
1.60 ee bin 1s 10,560 
76 06 CSG is eco 41 9,020 
200 = Sees aw 7,920 
226 = ace £8 7,040 
2.50 = eee eee 29 = 6,380 
aco = (f eee o- 8M = 5,280 
The construction of the wheel is shown by the accompany- 
ing engravings, in which Fig. 1 is an elevation, and Fig. 2 
a plan, both views being partly in section. Referring to 
these figures, it will be seen that the wheel consists of a 
hollow cylinder, CC, strengthened by straight or curved 
ribs, C’ C’, and closed at its two ends, A A, and i i, as shown, 
so that the water can only enter by leakage. The cylinder 
or drum thus formed is furnished with curved arms or blades, 
k k, and turns on the shaft, D, to which the ribs, C’ C’, are 
fixed by solid spokes, gg. The shaft, D, turns in the bear- 
ings, D’, let into the two side walls or partitions, ¢ and f, 
between which the wheel is suspended, being placed above 
the lower curved partition,as. When the wheel turns it 
has, with its arms or blades, only sufficient play between 
these three walls or partitions to turn freely, and the wheel 
itself then forms the partition which separates the high-level 
water from the water to be lifted. 
When the wheel revolves on its axis it thus forma, with the 


* A“ polder” isa tract of low-lying land surrounded by 


dams, and from which the superfluous water has to be re- | 


moved by ping. A combination of several polders is 
called in Holland a Waterschap. ‘i 


der by a | 


| cylinder, E, E, E, is es 
| water to be lifted may rise to a great a in proportion to 


PUMP WHEEL AT HET LAAG HEMAAL, HOLLAND. 


DESIGNED BY MR. H. OVERMARS, JUNIOR. 
£16@.7, 


three walls or partitions, a rotary piston pump, the capacity 
of which (that is to say the section of the body of the pump) 
may be varied according to the work to be performed. e 
pump body, B (Fig. 1), of this pump is curved, and has four 
sides, three of which are fixed and formed by the three walls 
or partitions, ¢,f, and a,b, and the fourth side is formed by 
the circumference of the cylinder, C, C, and is movable. The 
elevation of the extremities, a and 5, of the curved ition, 
a,b, of the pump body, B, should be adapted to the upper 
and lower water levels. 

The arms or blades, #,4, form the rotatory pistons which 
force the water to be raised into the upper channel through 
the pump body, B. These arms or blades are formed, 
their number regulated, so that when the wheel turns, there 


| must be always at least one arm or blade in the pump body, B. 


In pump wheels of the kind we are describing, the 
ially used where the level of the 


the level of the up-water, as shown at /, /, J, 7, Fig. 1. In 
such cases the exterior cylinder, C, C, is taken off the ribs, 
C’, C’, the arms or blades, k, k, continue up to the cylinder, 


| E, E, E, and the latter can serve as the movable partition to 


the enlarged pump body. In those cases in which the level of 
the up-water is a sufficiently under the axis of the 


| wheel, the interior cylinder, E, E, E, and the exterior 


eylinder, C, C, C, are both unnecessary, and need not be 
constructed. 

The pump wheel and the pimp body are preferably so 
constructed that the upper part of the cylinder is always 
sufficiently above the level of the highest up-water, and that 
the pump body, B, is ordinarily completely immersed. The 
distance between the walls, ¢ and f, of which the side walls of 
the pump body, B, are formed, increases immediately behind 
and before this pump body, that is to say, they recede from 
one another in order to facilitate the flow of the water to and 
from the wheel. 

At the Het laag Hemaal], the works necessitated by the 
change! from a waterwheel to Mr. Overmars’ pumpwheel, 
were effected in ten weeks, and the trials which were su 
quently made to test the wheel gave very satisfi results, 
the quantity of water raised on a 5 ft. 7 in. lift bemg from 
15,400 to 17,600 gallons per minute, in place of 9100 gallons 
per minute, the quantity required by the terms of the con- 
tract. During these trials the level of the water in the 
receiving channel was 7 in. above the axis of the wheel. A 
second pumpwheel is, we understand, to be shortly set to 
| work at the Het laag Hemaal, and there is a prospect of its 
| extensive adoption in other districts. 














Sept. 10, 1869.) 


ENGINEERING. 








— 
“J 





ERIE CANAL; AQUEDUCT OVER THE SENECA RIVER, N.Y. 


Tne stone and timber aqueduct conducting the Erie 
Canal across the Seneca river in the State of New York, is 
one of the principal works constructed by Mr. Van R. Rich- 
mond, in the course of enlarging the canal in 1857. It has 
a total length of 894 ft. 6in., divided into thirty-one open- 
ings of 22 ft., and thirty piers of 5 ft. width each. The whole 
of the structure rests upon timber sills, covered with 2 in. 
close planking, sestestel. belt up and down stream with 
sheet piling, as shown in the sketch ; the piers are supported 
upon piles, 

The timber trough in which the water of the canal is con- 
veyed, is 58 ft. wide at the top, and 6ft. Gin. deep, the 
bottom width being 50 ft. The floor and sides of the trough 
are made with 24in. planking, close laid and caulked, the 
framing of the bottom consists of baulks, 20 in. wide by 18 in. 
deep, placed a foot apart from centre to centre, so that a 
clear space of 2 in. is left between each baulk. At the sides 
these timbers are placed 7 in. apart, the intermediate spaces 
being cceupied with the lower part of a series of aendidem 
placed 2 ft. 10 in. apart from centre to centre, and forming 
the framework of the sides: at the top these stanchions are 
fastened to an oak sill 1%in. long by 10in. deep, and the 
sides are enclosed with 3 in. planking ; the whole of this con- 
struction is shown in the section, On one side of the trough 
is placed the towing path, supported on stone arches, which 
give the elevation shown on the drawing. On the other side 
of the aqueduct they are omitted. The arches are almost 


semicircular, and are struck with a radius of 11 ft. 7in., and | « 


are 15 in. thick ; a string course 9 in. deep runs from end to 
end of the viaduct, at the level of the erown of the arch, and 
8 surmounted by a low wall 2 ft. 3in. high, which gives the 
required level for the towing path. This is 15 ft. 6in. wide, 
and consists of a timber platform resting on joists, which are 
carried upon the arches. 

here were used in the construction of this work 900 cubic 
yards of masonry in the abutments and piers,773 cubic yards 





in the arches, 625 yards in the’coping, 395 yards of conerete ; | 


there are 110,000 lineal feet of piles in the foundations, and 
the total amount of timber in the trough and foundation 
flooring is 1,500,000 ft. The coat of the work was 30,000!. 


AGRICULTURAL Macutnery ry AvstTeatia.—The im- 
plement trials at Paramatta in connexion with the Agri- 
cultural Society of New South Wales came off on the 29th 














ON THE DETERMINATION OF THE REAL 
AMOUNT OF EVAPORATION FROM THE 
SURFACE OF WATER.* 

By Roerns Frexp, B.A. and G. J. Symons. 

Tre determination of the amount of evaporation from a 
water surface would appear at first sight a very simple pro- 
blem, but that it is really by no means such is shown by the 
extremely discordant results arrived at hitherto by the highest 
authorities. To take two instances—Mr. Fletcher, M.P., 
F.K.S., of Tarn Bank, who is too well known as a careful 
observer to require that more than his name should be men- 
tioned, and Mr. Proctor, of Barry, whom Mr. Buchan 
describes as one of the ablest observers of the Scottish Mete- 





orological Society. The returns from these two stations are 
generally in the ratio of three to one; ¢.g., in 1864, Tarn 
Bank, 44.23 in.; Barry, 11.00 in. ; and, in 1865, Tarn Bank, 
47.861n.; and Barry, 28.65in. The high values returned by 
Mr. Fletcher do not result from any oversight, because a 


| year or two since he concluded a note on evaporators in the 
| following words: “ The mean evaporation is 47 in., a quan- 


tity vastly in excess of the amount arrived at by Mr. Howard 


| (20in.) and Dr. Miller (30 in.), but I believe it to be more 
| correct than either.” 


and 30th of June. The successful mower was one of Burgess | 


and ag The only 
splendidly. An attempt was m 
of steam tillage ; but the only implement to be had was 
Smith's No.5. The people wished to see a Howard’s or 
Fowler's plough, and some of the large sugar-growers 
came down from Queensland to look at it and went back 

ted. The only ploughs put in were of colonial 


reaper, Hornsby’s, performed | 
ob to illustrate the advantage | 


| 


Some difference might be sam in the results arrived 
at, im consequence of the difference of locality; but such 
startling differences can, we believe, only be explained by 
the very faulty nature of the evaporatgrs im common use. 

Professor Daniell, in his Meteorological Essays, refers to 
the ordinary evaporators in the following terms: 

“The notion that these afford the absolute measure of the 
quantity of water raised into the air is absurd, for the in- 
strument can only give the amount of evaporation from the 


* Paper read before the British Association at Exeter. 
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understand why the evaporation from 
of the hygrometer bulb does not 
that from a water surface ; but, assuming 
is little probability that the force at the time 
would be exactly the average of the day, or that it 
accurately estimated. Even Daniell admits that 
the amount deduced by this method may exceed or fall short 
of the tabulated quantity to the extent of one-fourth. 

We venture, therefore, to considor this plan so inaccurate 
as to be practically useless. 

In this interim note we do not purpose discussing the 
various methods hitherto proposed, but not one of whic! 


has been general! a even the best pattern 

pamelor wt, wen < § we shall hereafter refer as the ordinary 

evaporator, ee in twenty. Sie 
great objection to near) evaporators hitherto 

has been their Timinntive wise, and the uent fact that 


as 





the pint or two of water they contain has unduly 
heated, and theref: d has been 
largely in excess of what it would have been had this artificial 
elevation of tem not been produced. 


The only published experiments with evaporators of 
i Law are aware, are those made some aan 
at Dijon, and other places on the Burgundy pact patie 
in the Annales dgs Ponts et Chausées. The evaporators used 
in these experiments consisted of square tanks. 
about 8 ft. on each side, and 1 ft. éin. doa. i 
with zinc so as to be perfectly — 
—- The amount of evaporation 

‘ound to be less than half what was generally by the 
best authorities as the evaporation in that district. Experi- 
ments were also made during one year with an evaporator 
1 ft. square, by the side of the large ones, and the evaporation 
in this case was found to be some 60 per cent. greater in the 
maller than in the larger tank. 

Professor Haughton, of Ses Oa has pub- 
lished in the Proceedings of the = i een, me 
observations on evaporation at St. Helena, by Major Philli 
and Lieutenant Haughton, which, though on a smaller > 
have an important bearing on the question. These experi- 
ments were made with two different kinds of eva: 
placed near each other, (1) A glass cylinder 9 in. high, and 
9.85in. in diameter fully exposed, and (2) a similar glass 
eylinder placed in « large tub of water, so as to have the 
water inside the cylinder always water nearly 
on the same level. In these experiments, carried on for two 
years, the evaporation from the cylinder was found 
to be nearly 60 per cent. greater than that from the cylinder 
surrounded by water. In both the above-quoted instances, 
the small evaporators which gave an excessive amount of 
evaporation were better and liable to become unduly 
heated than those ordinarily in use, which may therefore be 
reasonably assumed to give still more erroneous results. 

There can be no question that the most accurate method 
of arriving at the evaporation from a water surface is by 


a 


Hi 














observation on large tanks, as at Dijon; but we cannot hope 
that apparatus of this kind will be used save in exceptional 
cases, and it therefore becomes important to devise some 
simple arrangement which should give approximately correct 
results. Our own experiments having only recently been 
commenced, we by no means consider that we have overcome 
all the difficulties of the subject ; but we desire to place upon 
record a few facts which we hope may act as incentives to 
further and more complete researches on this very important 
— é 

e fact, which partly explains the comparative neglect 
into which this subject has fallen, is the difficulty of mea- 
suring accurately the quantity of water , the pro- 
cess usually consisting in measuring the whole volume with 
a graduated glass; and this ig also probably one reason for 
the small — of many of the evaporators, some holding 


only 1 in. deep of water. : 


This difficulty has been entirely obviated in our 
ments by the use of a Oty Me Wiold ose 

1 x as a portable 

ic observations. The 


uge,” some time since 
Cement lor purposes of by 
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} mee oy borrowed from an elaborate fixed ¢ 
ibed in Francis Lowell's Hydraulic Experiments. Ali 
other known methods of ing the height of the surface 


of still water are interfered with by the effects of capillary 
attraction, whereas this instrument owes its great precision 
to that If the point of the hook is ever so 
slightly raised above the water surface it raises a small cone 
of water with it, which is at once rendered visible by the dis- 
tortion of the reflection. If, on the other hand, the point is 
depressed below the water, it carries the water down with it, 
and forms a de ion, which also causes distortion of the 
reflection. It is, therefore, only necessary to adjust the hook, 
so that there shal) be no distortion, and the point will then 
be precisely level with the surface of the water. A vernier 
on the slide enables the depth to be read to one-hundredth of 
an inch with undeviating certainty. There is a clamped bar 
attached, by adjusting which, and resting it on the top of the 
evaporator, the zero thereof can be placed in any convenient 
postion, without the necessity of having a fixed point for the 
zero at the bottom of the vessel. 

The arrangements we have adopted are shown on the 
€ . 

Fig. 1 represents, perhaps, one of the best forms of ordinary 
evaporators, many of those used even by the highest authorities 
(such as Luke Howard) being much more objectionable. 
It will be seen that it consists of a copper vessel containing 
about a quart of water exposed to direct and reflected heat on 
every side, and even on the bottom, so that if it were required 
to obtain the maximum temperature to which that volume of 
water could be raised by the solar beams, the arrangements 
could hardly be improved upon 

Fig. 2 represents an arrangement designed by Mr. Symons 
some months since wherein the vessel, still of metal, is sunk 
almest wholly into the ground, so as to obviate as far as 
possible artificial heating. 

Fig. 3 is @ modification of the plan adopted by Major 
Phillips at St. Helena, and already referred to. In this the 
water to be measured is contained in a glass cylinder, which 
is placed in the centre of a much larger vessel of water, the 
whole being buried in the earth up to the brim of the large 
vessel. 

The following table gives the detailed results of our obser- 
vations 


Evaporation during part of July and Angust, 136° 


Evaporation in Hours stated 











others, being sometimes greater than any of them and some- 
times less. 

We have already pointed out that we consider the ac- 

a of an evaporator is largely dependent on its capabili- 
ties of retaining the temperature of the contained water at 
as nearly as possible that of large volumes of water, such as 
reservoirs, rivers, and ponds. Hitherto we have not been 
able to institute regular comparisons of the temperature of 
the water in our experimental vessels with that of the surface 
of large bodies of water. Surface temperature alone is con- 
cerned, because therefrom alone can evaporation take place. 
On the few instances when we have done so we have found 
that the water in the water-surrounded glass cylinder 
(Phillips, Fig. 3) has been nearly identical with that of a 
rather shallow reservoir one acre in extent. We do not, 
however, consider our observations sufficiently numerous to 
prove this. They, however, abundantly prove the faulty 
nature of all ordinary evaporators, for we find the average 
temperature at 2 p.m, to have been in Fig. 1, 80.7°; Fig. 2, 
75.8”; Fig. 3, 73.8°; showing an average excess of 7° in 
the temperature of Fig. 1 over that of Fig. 3. In sunshine 
there is an excess of twice that amount; in fact, at times the 
metal beeomes so hot as to scorch the hand. Before leaving 
the subject of temperature we may mention a singular 
and suggestive fact. The average excess of the temperature 
in the three vessels above 65° is respectively 15.7°, 10.8°, and 
8.8"; and these values are to one another in the ratio of 
1.7, 1.23, and 1.00, or nearly identical with the ratios of the 
umount of evaporation, viz., 1.78, 1.27, and 1.00. 

We commenced this paper by placing in juxtaposition the 
values assigned by two high authorities in our own country, 
of which one was thrice the other. We ean hardly more 
strongly advocate the claims of this question to investigation 
than by quoting, in conclusion, M. Valls, the French 
engineer, who first called attention to the great discrepancy 
between the observations on the canal of Burgundy and the 
data generally adopted in France by scientific men. M. 


Vallés says:—* We do not understand how in a country 
like ours, and with reference to one of the most important 
f hydraulic data, we can rest content with only knowing 


that the numerical value to be attributed to this datum, so 
essential for a large number of engineering works, lies 
between two limits, one of which is double the other !”’ 


. (Camde s-aquare London, 111 fi. above Sea Level.) 


Evaporation in 24 Hours. Temperature of Water. 




















| § _ > | 
| 3 i 7 =| i 3 3 SEE SPs x = 
| 3 a = 3 b a s = te = e. -) 
- =) vA oO L my S si) D = 
in 2 in sin j in 2 in sin jn. Deg. Deg Deg. 
July 22, 9 a.m. oe} 24] 18 16 13 1s lt 13 17 | 28 77.9 74.0 
» 22,2 p.m. o-| S| .10 -08 4 eee ove ; ese 95.8 86.4 4 
» 23,9 a.m. on} 19} 18 17 14 37 25 18 30 | 
» 24,9 am. e| 24} 18 15 Os 18 ld 08 19 | 790A 74.2 73.8 
» 25,9 am. «| 24 32 .26 20 32 25 20 18 | 750 738 73.2 
» 25,9 p.m. eos} 12 | .20 ll 14 ue 83.4 79.8 76.0 
» 26,9em. ...)19]) 06 06 03 35 17 17 22 
» 26,1 p.m. at | 2 06 05 | 
» 26,6 p.m. ont *@ 1 29 08 04 | 
» 27,9am. ove! 16 06 06 OR "9 20 | 17 17 | 
27, 2 p.m. 1 5 16 05 06 | jan} 82.1 77.8 73.9 
28, 9 a.m. eel 10) A] 09 O68 27 4} 12 10 
29, 9 a.m. 24 09 12 03 09 12 03 06 | 
29, 1 p.m. | 4 04 03 02 | ae as i> 73 72.2 71.8 
» 80,9 a.m. es} 20 20 2 12 24 | 15 | 14 15 
» 80,7 p.m. es} 10 ll 05 6 | 
» 31,9 am. ove} 14). 06 04 03 16 10 oo 16 } | 
Aug. 1, 9 a.m. «| 24] 12 12 | 12 12 ll 12 | 804) 761 73.0 
- 1, 1 pan. | 4) 08 05 02 | | } | | 
° 1, 6 p.m. wt § oo 07 4 | | 
> 2, 0 a.m. oo! 16 AT 07 OR | 24 19 14 14 | 
” 2, 3 p.m. e-| @} Al 6 | 06 | 
»  %@am. e-| 18 {| 03 O4 03 18 10 | 08 | 11 
- 4, 9 a.m. oo} 24 08 06 0 OR 06 ow 10 | 
mm 5, 9 a.m. — 19 Os 10 19 8 | 10 16 | | 
- 5, 2 p.m. aa oe OT OS rR ae oe ars coe | 72.0 | 68.1 702 
* 6, 9 a.m. «| 19 10 10 12 17 15 |} 14 21. 76.4 713 | 6945 
6, 6 pan. «al © 07 4 05 ! | i 
7,9 am. o-| 16 06 D4 03 13 10 oR | 1 ! 
7, 5 p.m. oo] 8] .18 ll 05 
5, ? a.m. eos! 16 6 5 07 19 17 12 } Al | } 
%, 9 a.m. ow! 24 i +o +) j +01} +01 | O68 | 
10, 9 a.m. ow | 24 1 | 16 31 21 | 16 15 | 
11, 9 am. sof 96) 27 17 13 27 Zi ee 2 
12, 9 a.m. ess} 24 15 10 Th) 15 10 aT M4 | | 
Total Ratio * 4.37 3.13 246 | 4.37 3.13 246 | 3.39 | 
| 
1.78 1.27 Loo | 1.38 


It would be quite premature to draw definite conclusions 
from the short period of observation hitherto elapsed, but 
we may point out a few remarkable results. 


l. During the three weeks ending August 12th, the total | 


evaporation from Fig. 4 was 4.37 in.; from Fig. 2, 3.13 in. ; 


and from Fig. 3, 2.46 in., numbers which are to each other | 
in the ratio of 1.78, 1.27, and 1.00. Fig. 1 therefore lost 78 | 


per cent. more water by evaporation than Fig. 3. 

2. During the day time the sunshine heats Figs. 1 and 2 
to such an extent that the ratios of evaporation become about 
250, 160, and 100, 

3. During the night there are indications of a slight addi- 
tion to Fig. 3 from condensed vapour. 

4. It will be seen that the evaporation as computed from 
the hygroweter bears no reguiar relation to any of the 





Tux Frencu Artantic Caste.—It is stated that the 
number of messages passing over the French Atlantic Tele- 
graph during the week ending the Hh of September was 
148, the earnings of the cable during the same period being 
| lod. -_-_-—— 

ENGINERRING IN THE Braztts.— By the last advices from 
Brazil it appears that the Government, under an Imperial 
decree dated the 7th of August, have sanctioned the plans 
submitted by the engincers, Messrs. Brunlees and Lane, for 
the Rio commercial wharves, and a branch railway to connect 
| them with the Don Pedro line. When these comprehensive 
| works are carried out, and the Don Pedro Railway is con- 
| nected with the proposed wharves, the constant complaints 
| as to the want of desing accommodation will, it is stated, 

cease, and the great cost of transhipping and carting goods 

through the city is expected to be mach lessened. 





THE RESISTANCE OF VESSELS. 
(Continued from page 157.) 
Waves. 

We do not consider it necessary to go into a formal dis- 
cussion of this subject. As regards the behaviour of ships, it is 
quite sufficient to assume that the of a simple wave is 
trochoidal, and that the particles of water move in circles in 
a vertical plane, at right angles to the ridges and valleys of 
the waves. The uences of this motion are briefly as 
follows, on the assumption that the depth of water is ‘un. 
limited. 

The diameter of the circle, in which a surface particle 
moves, is the height of the wave from hollow to crest. 
Particles, which in still water would be at a lower level, 
describe smaller cireles in the same period. A horizon. 
tal plane (in the still water) is thus converted into a wave- 
surface of the same period, but of reduced amplitude of 
oscillation.* The velocity of the particles Pee on this 
depends the impact of a wave) is simply the circumference of 
one of these circles divided by the periodic time, 

If we consider a column of particles which is vertical in 
still water, that colamn oscillates in wave-water like corn- 
stalks in a gust of wind, and it also oscillates vertically. But 
it always slopes towards the crest of the wave, and the 
obliquity thus indueed goes to enhance that due to the 
wave-slope ; so that, if we regard the profile of a wave, a 
staall portion of water, rectangular when still, undergoes 
a double deformation, the horizontal surfaces following the 
wave-slope, and the vertical surfaces being deflected towards 
the crest; both causes tending to increase the angular 
deformation, instead of to preserve rectangularity. 

The crest of the wave being sharper than the hollow, and 
the quantity of water invariable, the horizontal plane which 
lies half way between valley and crest is higher than the 
mean, or still water, level ; and its elevation has been shown 
to be equal to the height due to the velocity of revolution of 
the particles. 

Considered as trochoids, the wave profiles are traced by a 
point within a circle rolling «der a horizontal line. The 
line midway between valley and crest is the line of centres. 

The particles of water above the line of centres are moving 
forwards, as regards the direction of advance of the wave; 
those below that line backwards. The particles in the 
front face of the wave are rising, and those in the rear-face 
falling. 

The wave whose period is Ji of a second, has a length 

n 


of \ =- 9 _ whence we find the number of waves to a 
2 rh n? 


second to be »=\/5 et: The velocity of wave propaga- 


tion, that is to say, of the apparent advance of the wave ina 

g_ sg 

29 278 

In other words, the speed of the wave crest varies as the 

periodic time, and the length of the wave varies as their pro- 

duct, or as the square of either. z se ta 
The vertical disturbance of a particle, whose depth in still 

water would be &, is 


deep sea, is» A= 


Qark 





r 
hk—he i 
h being the height of the surface wave. c 

No wave can be sharper than acycloidal wave. For if the 
trochoid were looped, the particles in the loop would be un- 
supported. When the wave form tends to pass the cycloid, 
it must break. 

The extreme observed height of ocean waves appears to 
be about 40 ft., and the greatest observed length 600 ft. ; 
these would have a periodic time of 11 seconds (roughly); 
their crest would advance at a rate of 33 knots an hour, and 
the velocity of the surface particles would be about 11.4 ft. 
per second. In short waves of the same height the particles 
of water move faster, in the inverse ratio of the period ; but 
the mass of moving water at the crest of the longer wave is 
the greater in the ratio of 

Am—mwA:\'-TA, ; . 
where ) and ! are the lengths, and A the height. If, there- 
fore, the above mentioned wave were shortened to 200 ft. the 
surface particles would be moving at a rate of 20 ft.a second, 
while the mass of water in the crest would be about one- 
sixth. From such data it is easy to infer both the destruc- 
tive effect of irapact from the top of a wave, and the relative 
quantity of water which a ship would take on board in ship- 
ping a sea. rc 

The front and rear of a trochoidal wave are exactly similar. 
Observation, as well as theory, shows that this is true to an 
extent not commonly believed for ordinary waves. The ex- 
ceptions are, when the wind is sufficient to push the tops of 
the waves at extra speed, and when the water shoals rapidly. 
But even here the relative steepness of the advancing face is 
exaggerated by most observers. Until a wave is about to 
break, the actual difference of slope remains very small. 

It should be borne in mind that circular orbits and tro- 
choidal wave-surfaces are only approximations, although near 
enough to the truth for purposes connected with the — 
of ships. In particular, it appears both from theory ap 
observation that there is almost always some pr ive 
motion combined with the orbital motion; and also thet 
waves begin to break long before their crests attain a form $0 
sharp as that of the cusped cycloid ; the two slopes at the 


* Drawings of the structure of a trochodial wave will be 
found in the British Association ied for 1844, plate 56; 
Transactions of the Institution of Naval Architects, vol. i, 
for 1860, plate 7; vol. iti, for 1862, plate 3; vol. iv., for 
1863, plate 10; vol. vi., for 1865, plate 10; “ Le poe 
Theoretical and Practical” (Rankine), p. 69; Scott : 
“ Naval Architecture,” plate 117. 
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crest of a breaking wave cutting each other at right angles, | takes place when the ship floats amongst waves without | In one plate there was a crack a foot in and on 
or nearly so.* iia cpesoaaies ae plate an extensive as thin as tin, py ype ee 

Bee Stinery ware of 0 wongh om & emuily on The ion of the ship, when under way, alters the | almost a miracle that the boiler was not blown Uniess 
of waves of different period, and not unfequently of t | action of the waves upon her in various ways, whi inapection ie completely and efidently performed by s trust- 
direction. For rough purposes, it is sufficient to draw each | mainly upon the ‘ent period of the waves relatively to | worthy man, it gives a false security, and we had better have 
system of waves separately and add their corresponding | the ship—that is, the interval of time between the arrival of | no inspection at all. I enclose the name of the owner of the 
ordinates, to get the resulting surface. This can hardly be | two successive crests at the ship, and upon the apparent | boiler, but not for publication, and I will give you the name 
relied upon in extreme cases ; and, in any ease, the motion | slope of the effective wave surface in a direction athwart the | of the company with whom the boiler was insured, the 
of each particle is not according to any one or more wave | ship, the latter*circumstance being connected mainly with | amount of fees pai ond ony Centhey Lehemstin 208 Sa, 
systems separately; but it isa motion compounded of what | forced rolling oscillations. if think subject worth your notice. You are at 
would be due to each separately, if the others:were not. by ruta the apparent periodic time of the waves is modified aiaorty Oe shales Sing O58 08 SONS OS Oe 

y t 


OscrILLaTions oF A Sarr amowa Wavxs. 

A treatise on “ Shipbuilding, Theoretical and Practical,”’+ 
edited by Professor Rankine contains, in a very clear and 
condensed form, a résumé of nearly all that was known on 
this subject up to 1864, inclusive. The following abstract is 
chiefly taken from that work : 

It is to be observed that what follows relates to the com- 
position of the ship’s oscillation with that of a simple tro- 

idal wave. The complete problem of a ship's behaviour, 
depending as it does on wind, waves, rolling, pitching, dip- 
ping, yawing, variable head resistance, and lateral resistance, 
and direction of motion relatively both to wind and waves, 
is far too complicated even for statement, in an exact mathe- 
matical form. 

If a ship floating passively in the water, and without any 

ive motion, were wholly without stability, her centre 
Spa ony deena sare 


® progressive motion of the ship, the time, durin 
which the forces act, which produce the heaving motion oe 
the ship, is altered in the ratio of the apparent period to the 
true period; and the extent of the heaving motion is also 
altered in a proportion, which, for moderate deviations of 
the apparent from the true period, varies nearly as the 
square of that ratio, This law, however, does not continue 
to hold for a very great increase of the apparent period, the 
extent of heaving being less than the ratio first mentioned. 

Hence the heaving motion of a ship is more extensive than 
that of the effective wave surface, when the le made by 
her course with the direction of advance of the waves is 
acute; and less extensive when that angle is obtuse. 

Yawing, or swerving of the vessel from side to side by os- 
eillation about an upright axis, is, when produced by the 
waves, the effect of the lateral swaying, which forms the hori- 
zontal component of the heaving motion, taki with 





of gravity, centre of buoyancy, and g in 
‘ne point, the motion pes» by that point would be exactly 
that of the centre of gravity of the mass of water displaced 
by the ship; that is to say, it would revolve once in each 
wave-period in a vertical circle of the same diameter, with 
the orbits of the particles of water situated in the same 
layer. 

This motion of the ship has received the name of passive 
heaving, that term being understood to comprehend the 


swaying from side to side, as well as the rising and sinking, | be 


of which the orbital motion is compounded. 

Half the difference between the extent of heaving of the 
ship and the height of the waves is the extent to which, 
during the passage of the waves, her depth of immersion 
amidships is liable to be alternately increased above and 
diminished below her depth of immersion in smooth water. 
Is appears that deep immersion and large horizontal di- 
mensions, but especially deep immersion, tend to diminish 
theextent of the heaving motion of the ship as compared 
with that of the waves, and that the effect of those causes 
ia producing this diminution is greatest among comparatively 
short waves. 

The weight of the ship, being combined with the centri- 
fugal force due to her heaving motion, gives a resultant re- 
action through her centre of gravity, inclined to the vertical 
in a direction, which, for passive ving, is perpendicular 
to the wave-surface traversing the ship's centre of buoyancy 
(a surface which may be ealled the — wave surface) ; 
and that direction is the rt gts irection of gravity on 
board the ship, as indica by plumb-lines, vielen, 
suspended barometers, lamps, spirit-levels, the posi- 
tions 1 by p walking or standing on 
The equal and opposite resulting pressure of the water, 
acting through the centre of buoyancy, is in like manner 
compounded of actions due to weight and centrifugal force ; 
and it acts in a line normal to the ive wave-surface, that 
is to say, parallel to -the resultant re-action of the ship. 
Those two forces balance each other, not when the ship's 
upright axis is vertical, but when it is normal to the effective 
wave-suriace ; and when she deviates from that position, they 
form a righting couple tending to restore her to it. Thus 
the stability of a ship among waves, instead of tending to 
keep her steady, as in smooth water, tends to keep her 
upright to the effective wave-surface ; and such is the motion 
of any vessel or other floating body having great stability 
and small inertia, such, as a light raft. This may be called 
passive rolling, or rolling with the waves. 

Passive rolling is modified by the inertia of the ship, which 
makes her tend to perform oscillations in the same periodic 
time as in still water by the impulse and resistance of the 

rticles of water against her keel and the sharp parts of her 
null, which tend, under certain circumstances, to make ‘her 
roll against the waves, that is, inclining towards the nearest 
wave-crest, and by other circumstances. 

The tendency to keep upright to the effective wave-surface 
may be distinguished from the tendency to keep truly up- 
right, by calling the former stiffness and the latter steadiness. 
in smooth water stiffness and steadiness are the same thing ; 
amongst waves they are different, and to a certain extent 
opposed ; that is to say, the means used for obtaining one of 
those qualities are sometimes prejudicial to the other. Stiff- 
ness is favourable to the dryness of the ship. and to the 
power of — sail; steadiness is favourable to ber 
strength and durability, and the safety of her lading, and in 
ships of war, to the power of working guns in rough weather. 

A ship, whose course is cither oblique or transverse to the 
wave crests, is made by the waves to perform a series of 
longitudinal oscillations, which may be ealled passive pitch- 
ing and scending. 

In all the oscillatory movements which a ship performs 
among waves, two series of oscillations are combined—those 
in which the ship keeps time with the waves, being her 
passive or forced oscillations, and those which she performs 
m img on her own mass and figure, as in 
smooth water, being what may be called her free oscillations. 
The tendeney and ultimate effect of the resistance of the 
wateris to destroy the free oscillations after a certain time, 
80 that the forced oscillations alone are permanent. 

Passive heaving, or the motion of a ship when each of her 
particles performs an orbital motion, similar and equal to 
that of «certain particle of the water in which she floats, 


* See Philosophical Magazine, November, 1864, 
t See pp. 72, 77, of that work. 

















different velocities, or in opposite directions at bow and 
stern of the vessel. fe ee nen. ae 
when her course lies diagonally with respect to the i 
"Se cxmnamaly hel bt and stiff 

or reasons iy a ight i 
tends to float like a raft Selling Total the Boomers. 


assuming at every instant the same slope with the effective | 


ware 


company the motions of the originally upright columns of 
water; thatis to say, it will roll against the waves, inclining 
at every instant in a direction contrary to the slope of the 
effective wave surface. 

(To be continued.) 








THE LONGEST RAILWAY RUN. 
To Tae Eprron or Exoireenine. 

S1z,—In your impression of September 3, I notice a short 
article entitled “The Longest Railway Run,” and in it I see 
the time stated for the run from Holyhead to Stafford is 
145 minutes; I believe this should be 143 minutes, as 1 have 
the information from one of the railway officials, and I send 
youa detailed Table showing the time, distance, and speed 
‘sag hour of the train during its whole journey, which may 

of some interest. It is also stated that before the Midland 
Railway Company ran a train from Leicester to Kentish 
Town, the longest runs were from Euston to Rugby, 824, 
from Chester to Holyhead, 844, and Kings Cross to Peterboro’, 
76 miles; but there was yet a longer run, without stop, that 
appears to have escaped your notice, and that is from London- 

to Dover, whieh I have very often ridden myself 
on engine by 7.25 a.m. train before the short cut vid 
Seven Oaks was o , and this is a distance of 88 miles, 
and was often run in | hour 55 minutes, whereas the distance 
to Rugby, shorter by 5} miles, always takes two hours. The 
tender was constructed to hold 11 tons of water, which proved 
ample with very heavy trains. 


Time. Distance. _ Speed 
per hour 
miles. miles. 
Holyhead... 8.14 
Chester... ... VAT 1.33 85 b4i 
COD. aco so 10.10 1.23 21 5S 
Stafford... ... 10.37 27 24h 5th 
r dep. ... 10.41 
Arrive Rugby 11.38 57 50} 534 
Rugby dep. ... 11.43 
Arnye Camden 1.11 1.28 81 55} 
Arrive Euston 1.14 3 1 25 
451 264 


Average, including all stops to eee eee 

» deducting nine minutes stoppage at 5A} 

Stafford and Rugby __... ese eae oes 
I shall be obliged if you will kindly make these corrections 
in your next number. 
I am, Sir, yours truly, 
Georer Bryyox. 

Wickham Market, September 7, 1869. 


INSPECTION OF BOILERS. 
To Tur Evtroz or Eneingertne. 

S1z,—I have read from time to time, with great interest, 
your various articles on boiler explosions, in which you 
pointed out the great advantage of regular and efficient in- 
spection. I saw a boiler in Preston, last week, that has been 
insured and regularly inspected for several years. I am 
correct in stating that the boiler has been examined twice 
during the past half year, and declared to be in good con- 
dition, and classed Al. A week ago to-day the attention of 
the owner was called to water in the ash pit, but such confi- 
dence had hein the report of the inspector that it did not 
occur to him that the boiler was leaking. The steam at this 


Preston, Sept. 7, 1869. 
[The samples of boiler plate which 
bear out our correspondent’s remarks as 
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of the i to which the boiler had been 
The fact of such extensive corrosion being allowed to go on 
undiscovered is most disgraceful to the inspectors by whom 








Hovss-Lrrrivo 1x Awertca.—In the work of 
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“Hotel Pelham,” building freestone. fh. 
high, and weighs 10,000 tone. It was moved 14 ft. in three 
slays, by means of rollers and screws, a portion of the side- 
walk being’ also moved with it. So carefully and well was 
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‘ “ageinet, A great 
number of these screws, 21 in. long, were employed. $25,000 
were paid the contractor for moving the hotel. 


ComPptetion anp Orentso ov Tus Sovrusrn Empanx- 
mENT.—The Southern Embankment, as far as it is possible 
to carry it, is now opened from Westminster-bridge to the 
point where it terminates in High-street, Vauxhall, and the 
publie are permitted the free use of it. The only difficulty 
which presented itself in this additional extension of the 
Embankment—viz., from Lambeth-bridge upwards—was in 
the bridge itself, which at one time see to be a great 
obstacle in the establishment of through communication for 
foot passengers, from the fact that the foot of the bridge lay 
right across the embankment, and consequently prevented s 
continuation of the pathway. It was out of the question to 


trenks the connesion by quing tam So DOE 
the bite ood coon bn ds in, and therefore it way de- 


Tux Lare Gererat Tuomrsos.—We have to record the 
death of Lieutenant-General Thom: 
F.R.S., the day before 


ago the announcement would have made some sensation, for 
during a certain portion of his career General Thompson wi 
one of the most prominent of public men. He was born at 
Hull in 1783, ot was first educated at the Grammar School 
there, which was at the time conducted by Joseph Milner, 
the Chureh historian. He afterwagds went to Cambridge. 
After serving about four years in the navy he became a 
soldier, and saw a good deal of active service. On his return 
to England he began to take a great interest in politics, and 
in connexion with the Anti-Corn Law League took a very 
active part in the promotion of Free Trade. He was first 
returned to Parliament in 1835, for Hull. General Thomp- 
son was for many years the editor and proprietor of the 
Westminster Review, and a very industrious political econo- 
mist and scientific writer. In this review appeared the Corn 
Law Catechism, so effective in that discussion. In his social 
circle he was one of the most gentle, considerate, and kiad 
men.— Pall-Mall Gazette. 


Vicrorta Rattwat—A fo, age f Committee ap- 
pointed by the ure of the colony of Victoria to con- 
sider the subject of railway extension pan premeied @ report 
which states that in a new country with a limited population, 
sparsely settled, and with a limited a the 
most advantageous system of railway is that 
whirh will provide the inhabitants with sufficient ordinary 
accommodation, at moderate end moderate fares; and 
that there grounds for coneluding that railways can be 
constructed in Victoria, including rolling stock and stations, 
and suitable for all purposes of trafic for many years to 
come, for 60007. per mile; between this rate and that 
originally estimated by the engineer-in-chief there is a diffe- 
rence of 33001. per mile in the whole 181 miles of the proposed 
North-Eastern Railway. It is proposed to construct a good, 
serviceable railway, with rails of 50 or 60 pounds to the 
lineal yard, capable of carrying engines of 20 or 25 tons, and 
on which any rate of speed may be maintained which tho 
traffic and other circumstances may demand. ‘The ruling 
gradient will be 1 one 50, and the minimum ‘radius of its 
curves will be 40 chains. The saving will be effected by 
adopting a somewhat lighter permanent way, and reducin 
the cost of the fencing, gates, goods sheds, stations, &«.; a 





time was 26 lb. He called in an engineer, and i diately 
the water was out of sight in the water gauge. The en- 
gineer ordered the fire to be drawn, and, when the boiler was 
examined, the bottom was found to be corroded to such an 
extent in every plate, of which there were five in 

that a person could push a hole through with his me i 
enclose, for your inspection, a couple of pieces I pinched off. 





in this direction not in the slightest degree 
lessen the usefulness of the railway. To erect station Build- 
ings at a cost of a thousand pounds a mile, as was at first 
proposed, would ett be a great extravagance ; and it 
was given in evidence betore the committee that fencing and 
gates were dispensed with to a = extent in several 
countries, without inconvenience or danger. 
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PROPOSED STEAMSHIP FOR THE 

CHANNEL SERVICE. 
Br Mx. Jous Guaytuam, C.E. 

WulILs so many magnificent schemes are being designed 
to improve the communications between England and 
France, while plans for new harbours, tannels, bridges, and 
(erry boats to carry trains are being proposed, the possibility 
of turning the present system to account, in making an 
efficient means of transit, seems to be lost aght of 

The railways both in England and France are excellent, | 
and on both sides of the Channel they are now run to the | 
piers alongside the steamers ; the only question to d al with | 
is the transfer of the passengers and their luggage from on 
railway to the other with the least possible delay and dis- |} 
ecomiurt 

Now, as regards the time, let 
ascertain what is done with the 
at Holyhead pier with a load 
and in seven minutes, on the average, the steamer starts 
arriving at Kingstown, from th the engin 
steamer are stopped till the stages from the shore are in their 
place, the time required is two minutes. We also have} 
proofs that steamers may be constructed which shall carry | 
the largest amount of passengers, with great comfort, with | 
very little motion, and with scarcely any exposure across | 
from Dover to Calais, in little more than an hour, and that | 
the present harbours are sufficient to accommodate such | 
vessels; so that it is quite possible to start a train on one | 
side im an bour and a half atter the arrival of the train on | 
the other, without any undue haste or discomfort. This 
supposes that in addition to suitable boats, proper sheds are | 
erected on the piers, with all modern appliances for the safe | 
and rapid transfer of the passengers and luggage. It is, 
however, not intended as an argument to show that improve- 
ments in the existing harbours are not called for; on the 
French side these are very defective, and it is to be hoped 
that sufficient pressure will be put on the Government to 
cause them to give increased facilities at Calaia and Boulogne 

But in the meantime, and as an instalment of what must 
be dome as regards the vessels, even should the harbours 
in France be improved, a proposal has been made by the 
writer to the South-Eastern Railway Company, and 
alluded to in Captain Tyler's report to the Board of Trade, 
to build suitable steamers for this service, and to provide 
other facilities which shall remove most of the grievances so 
justly complained of by the — 

The uilete companies have perhaps been wrongfully 
accused of neglecting the interests of the public in not pro- 
viding more efficient accommodation; they have doubtless 
been guided by the very prevalent impression that nothing 
effectual could be done until the French harbours were im- 
proved. There is, however, ample proof that such vessels as 
are now may safely be worked, and, if employed, 
add considerably to the number of passengers who would 
cross the channel. A few remarks in explanation of the 
drawings on 
sufficient to show what is pro as regards the steamers. 

The vessel, as drawn, would be 400 it. long, 45 ft. beam, 
and 600 nominal horse power, to be built of steel, and to 
draw 6 ft. 6 in. water, and to steer from either end to avoid 
the necessity of turning. The lower part of the ship to be 
cellular, so as to avoid the danger of emking if injured by a 
collision, and to add to her strength. This cellular portion is 
6 ft. in depth, over it would be the main saloons, these to be 
10 ft. in height, and provided with ample accommodation for 
reclining in bad weather ; good refreshment tables also 
would be provided, with light and air to avoid that gloom 
and closeness so painful to landsmen when on board ship. 
Between the paddle boxes would be a promenade deck, 
100 ft. long, on the extremities of which would be the houses 
from which the vessel would be steered. To strengthen her 
amidships, with the least amount of weight, there would be 
provided four open longitudinal girders, about 260 ft. long, 
so arranged as to cause very little obstruction on the ship, 
and longitudinal bulkheads, about 90 ft. long, would run 
through the engine compartment. In addition to these pre- 
cautions the plates of the sides would be extended up, and 





lar case and 


| 
A train arrives | 


us take 

Irish mail. 
of passengers and luggag: 
On! 


| in a position of perfect stillness before ta 


s of the; ©’ 


181 and on the two-page engraving will be | 


steer much more steadily in heavy weather than short ones, 


and will, therefore, enter such ure as Calais or Boulc 
with more safety than the present vessels, and, when fairly 
entered, there is time to bring them to a standstill before 
reaching their berths. 

In proposing this plan for crossing the Channel it is un- 
necessary to allude specially to any of the plans designed by 
others. It may, however, be well to give the writer's 
reasons for not having contemplated in this vessel the system 
of carrying the trains across on the deck of the steamer, a 
plan frequently proposed and carried out in some places, but 
not under similar circumstances. The reasons are numerous. 
First and most serious, is the necessity of pieaes the vessel 

ing the trains on 
This involves new harbours on each side, 


the ship. 
Secondly, 


with dock gates and breakwaters to protect them. 


or o 


| the large ships necessary to carry the trains will take a long 


time in bad weather before they can be placed in position, 
and the gates closed. Thirdly, very few persons would 
remain in the carriages when being me on board, and in the 

“nt of sea-sickness they could not be allowed to remain, so 
that the passengers must have time to leave the carriages, 
aod walk onboard. Lastly, the large outlay in forming the 
harbours, appliances for shipping the trains, and the extra 
cost of the ships, together with the cost of working them, 
render it probable the railway company would not adept the 
system if prepared. 

If the plan proposed by the present writer is practicable, 
there is an immediate remedy for the great and most serious 
evils so long felt to exist in this great highway of nations, 
the most important thoroughfare in the world. 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—-Since last Wednesday prices 
have been both up and down, passing from 53s. and 63s. 14d. 
éash, and from 53s. 3d. and 53s. 44d. one month, up to 
53s. 6d. cash and 53s. 8d. one month. The highest prices 
mentioned prevailed on Monday. Since then there has been 
a decline—to 52s. 8d. cash and 52, 11d. one month, yester- 
day ; and to-day, with a steady market, business has been 
done at as low as 52s. 7jd. cash, and 52s. 10d. one month. 

‘oltness No. 1, and Gartsherrie No. 1, are quoted respectively 
at 63s. and 61s. The increase in the shipment of Scotch pig 
iron is still going on; the total increase for last month over 
the corresponding month of last year was 16,906 tons. In 
their circular for August, Messrs. Connal and Co. report that 
the stock in store has been reduced 2195 tons, and now 
amounts to 332,301 tons, as follows: 315,371 tons in Connal 
and Co.'s yards, with warrants circulating for 306,850 tons, 
and 16,950 tons in Canal Co.’s yards, with warrants for 
15,400 tons. Owing to the opening of the Greenock and 
Ayrshire Railway for goods traffic, Ayrshire iron has now 
found its way to the Port of Greenock for shipment. A 
Fleetwood vessel is now loading pig iron brought from 
Glengarnock Ironworks. 

Proposed Railway Bridge over the Tay.—Ai a meeting of 
the Dundee Harbour Board on Monday last, the Tay bridge 
scheme was brought formally under notice by a deputation 
from the North British Railway ee eS consisting of Mr. 
Stirling (chairman of the company), Bailie Cox (one of the 
directors), and the company’s engineer, Mr. Bouch, C.E. Mr. 
Stirling stated that the scheme was so well considered in 
Dundee four years ago, and was so generally approved of, 
that he need hardly go into any arguments on that point. 
The scheme was no fairy scheme; it would be gone into if 
they got fair support, and a Bill for the purpose would be 
introduced next Session of Parliament. Mr. Bouch, C.E., 
produced plans ofthe scheme. He explained that the bridge 
was practically the same as that proposed in 1866. 
extend from Wormit Bay, on the south of the river, to 
Magdalen Point, on the Dundee side, and just at the com- 
mencement of the esplanade now being formed. The line 
would then be continued through a cutting to near Craig 
Pier, where it would go underground, and, by means of a 
curve, proceed along Dock-street, and come again to the sur- 
face to the south of East Dock-street Station. The tunnel, 


form the inner side of the paddle box, drawn off towards the | he estimated, would cost 50,0007, By this scheme an express 


ends at the same angle as the trussed girders. 


To facilitate the transfer of the passengers and luggage | ‘ : 
from the piers to the ship, it will be seen by the drawing | saving a great amount of time to passe 


| train could reach Edinburgh in an hour and a half, and 


passengers could reach St. Andrews in half an hour, thus 
ngers. Mr. Bouch 


that wide and ample means are provided at three different | stated that there would be little engineering difficulty to 


elevations to receive the stages from the shore. The lowest 
of these is on the level of the main deck ; the next is on the 
level of the promenade deck, and the upper one is on the 
»addle-boxes or on the captain’s platform; so that whatever 
should be the state of the tide, the stages may rest on the 


top of the piers, and nearly level. On the piers should be | : 
f | the Solway Juction Railway will be open for goods traffic. 


erected sheds, under which the trains would run, as in ordi- 
nary railway stations, to be well enclosed and lighted, so 
that but little delay or discomfort would arise. 

The staircases leading from the promenade platform to 
the deck would be easy, wide, weil lighted, and sheltered. 


The great bulk of the luggage would be stowed in trucks, | order. 


the bodies of which would be hoisted by hydraulic cranes on 
to the deck, and again lifted off on the other side, and 
placed on wheels provided for them. An ordinary train 
might thus be transferred in about five minutes, with no 
exposure to the passengers or injury to the luggage. 

In all this there is no novelty introduced ; all that is pro- 
posed may be seen in operation in other places. 
question that can be raised is as to the facility of working a 


vessel, such as is here described, in and out of the harbours. | 


For experience in this, we refer to the American steamers, 
which, it is affirmed on all sides, are managed with wonder- 
ful precision. These vessels have, in some instances, ex- 
ceeded 400 ft. in length. Those on the rivers draw 5 and 
6 tt. of water, and those which put to sea vary from 7 to 10 ft. ; 
but all are of immense height out of water, the wheel houses 
of some being upwards of 40 ft. above the water line. The 
vessel now proposed, though drawing only 6 ft. 6 in., will not 


jmuch anxiety, ;is being 


The only ' 





exceed 15 ft. above the water line at the ends. Long vessels 


ont eed ee teen tere ene oe aR 


contend with, because the bed of the river was wholly rock. 
The board expressed a general approval of the scheme with- 
out committing themselves to details. The scheme was 


| afterwards submitted to the Town Council, by whom it was 
| also approved of. 


Other Railway Ttems—On Monday next, the 13th inst. 


The Bowness Moss section, which has hitherto caused so 
radually consolidated, and will 
eventually, it is expected, be the part of the line which will 
be most easily and cheaply maintained in good working 
The opening of this line will doubtless exert a 
materia) influence on the Scotch iton trade by bringing 
Lanarkshire into easy and cheap communication with the 
hematite district of Cumberland. It is stated that the Cale- 
donian Railway Company are shortly to reopen their Alloa 
branch which has been so long disused. By establishing a 
boat at the short river ferry it is expected that they would 
be enabled to carry passengers on from Edinburgh to Alloa 
half an hour quicker than is possible by the North British 
Railway, round by Stirling. 


bring these two powerful Scottish companies again into oppo- 
sition in Parliament. At home they are Seanhy actively 
competing with each other by means of their lines between 
Glasgow and Edinburgh. Special excursion trains are now 
oecasionally being run , the two cities, a distance of 
nearly fifty miles; and the return fares are, Ist class 5s. 6d., 
Srd class 2s. 6d. 

Dundee Harbour Enginecrs.— At their meeting on 


oo ee oe ene 


It would | 





it is not unlikely that the Tay | 
Bridge scheme and other prospective railway projects will | 





Monday the Dundee Harbour Trustees, resolved to allow 
their engineer, Mr. Charles Ower, to retire from active duty, 
and they agreed to grant him 175/. per annum for any 
services which he may be able to render the Board as consult- 
ing engineer. It was to appoint a resident engi- 
neer at a of 4001. annum. 

Aberdeen bour.—The contract for the necessary works 
required for the diversion of the river Dee has been given 
to the Messrs. Grainger, of Perth. The sum fixed is 51,2851. 
and the work is to be completed in two and a half years. 
On Monday last, the Harbour Commissioners, resolved to 
spend 12,0007. in the purchase of a new dredging machine, 
for use in deepening the navigation channel ten or twelve 
feet. 

Patent Slip at Granton.—The screw steamer Orient, the 

roperty of the Leith, Hull, and Hamburg Seseeny. was 
aunched from the Granton repairing slip on Saturday. The 
Orient was hauled up recently on the slip in order to be 
lengthened. After being cut in two, she was drawn asunder 
27 ft., and the gap thus formed having been built up, the 
length of the vessel has been increased to an extent whielf is 
expected to increase her carrying capacity by at least 200 
tons. The slip is well adapted for operations of this kind. 
The whole ot the work, incladimg the alteration of the 
engines, which are now being constructed on the com 

rinciple, whereby an immense saving of fuel will be effeeted, 

as been executed by the firm of Messrs. Hawthorn and Co. 
The Orient is the first steamer that has been lengthened on 
the slip; but after the satisfactory in which the 
work has been aecomplished, it is expected she will be 
qumy followed by other vessels to undergo a like opera- 
tion. Hitherto it been the custom to send steamers to 
the Clyde to get lengthened. 

Launches on the East Coast.—Yesterday the largest iron 
~ ever built on the Forth was launched from the ship- 
building yard of Mr Key, at Abden, Kirkcaldy. The 
iggy Be her dimensions :—Length, 320ft.; breadth, 
38 ft.; depth, 28ft. The engines are 600 horse power 
nominal, and 1700 horse power indicated, and are calculated 
to give a speed of fourteen knots an hour. The vessel was 
launched with the engines on board. Mr. Key will have a 
large steamer for a Teith firm ready for launching in a 
month or two. At Aberdeen, yesterday, two large vessels 
were launched. One of them was built by Messrs. Hood, 
and is the largest iron vessel that has been built at Aberdeen. 
She is 1400 tons register. The other is a splendid cli 
ship of 1000 tons register, built by Messrs. Hall, and ig in- 
tended to take part in next year’s China tea race. 





A TeLzecrarn Manta.—The City editor of the Times speaks 
as follows of the present tendengy to tion in ph 
lines. He says: “ During the speculation in telegraphs which 
is likely to characterise the next few years the public may 
expect to be served by the electrician after the fashion pur- 
sued by the engineers during the railway mania. They will 
be invited from time to time to construct some specific line 
at a heavy cost, on glowing representations from the experts 
in these matters as to probable results, and so soon as the 
required subscriptions shall have been paid they will find 
some rival line a by the very same parties, who will 
then in the “ rapid progress of electrical science” have dis- 
covered that the new one can be laid in amuch more speedy 
and efficient manner at 20 or 30 por cent. Jess expense. The 

i in this game will then, with an air of eandour, ad- 
mit that the position of the subscribers to the first company 
is hard, but will, at the same time, point out that these sub- 
scribers must have known they were liable to contingencies 
from the march of improvement, and that they must not ex- 
pect this march to be arrested out of consideration for their 
individual interests. In all cases, excepting those in which 
a company shal] have obtained some kind of exclusive con- 
eession, investers must hold themselves pared for this 
fate. With many shrewd and cspeciouael $penene an im- 
pression prevails that in no branch of enterprise has there 
ever, in a general sense, been less pecuniary scrupulousness 
than among the promoters of telegraphy, This wapression 
is, perhaps, erroneous, but until it shall fn been mitigated 
or removed caution may be recommended.” 


Someruine Lixe a Cawat!!—The following project, if 
carried out, will entirely throw into the shade M. Lessep’s 
little diteh across the Isthmus of Suez. Most of our readers 
doubtless are aware of the achievements of Sir Arthur Cotton 
in eanal construction in Southern India, and any project 
emanating from so high an authority is at least deserving of 
careful consideration. An Indian contemporary, from w 

es we have extracted the subjoin states that Sir 
Arthur Cotton has recent] or i to the Indian Govern- 
ment a scheme fora anal vom Calcutta to Calais vid the 
Caucasus. “ He points out thata great deal of the work has 
already been done, there being already a canal from Hurdwar 
to Cawnpore, and one from tta to Oolyabarah, besi 
numerous portions in Europe, while the Black Sea might be 
made use of in fine weather, and until the work was finished. 
Thus the work may be said to be almost done already, for it 
only requires to add a few links here and there to complete 
the communication. The summit level of 13453.6 ft. would 
be reached by a series of locks worked by steam machinery ; 
an abundant supply of water would be obtained there by an 
anicut across the source of thé Eu ; the surplus, 
after filling the canal, to be applied to ipriga the Khadir of 
the Caucasus, whence alone an abundant revenue might be 
obtained. Sir Arthur calculates that by cf this 
complete inland water communication, goods and 
could be conveyed from India to Manchester at one-nineteenth 
of a pie per maund per mile, at an average speed of 2.2 miles 
per hour; and in face of these facts he very properly pro- 
tests against the public revenue being squandered upon 
railways. We can only express our hope that the ee t 
knight’s sound and ical views may prevail, and that we 
have heard the last of the visionary schemes put forward for 
Euphrates Valley Railways and such like wild projects.” 
Rather hard this on Sir Arthur Cotton. 
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FRIDAY, SEPTEMBER io, 186g. 
THE BATTLES OF THE BILLS. 


Ir is reasonably certain that our profession, as much 
as that of the long robe, would oppose, with decided 
emphasis, any attempt to carry out the principle of 
what this journal was perhaps the first to term “ free 
trade in railways,” in other words, the right to con- 
struct railways anywhere under the provisions of the 
Limited Liability Act, and thus without parliamentary 
inquiry of any kind whatever. The engineer who carries 
his bill, against all opposition, not only = fresh 
professional and lacie importance, but (and here it is 
just the same if he lose) he finds himself pecuniarily 
the better off. Professional evidence, whether given 
on the winning or the losing side, is charged at the 
same rate per day, and the rate, as those who have 
the pleasure of discharging the little account possibly 
know, generally “‘ pays”—that is to say, the payee. 
There are many now well-known names, the owners of 
which, until their career as clever and self-possessed 
parliamentary witnesses had begun, were obscure engi- 
neers, but who are now leading members of the profes- 
sion. They have not only acquired large practice, but 
they have made handsome incomes in their capacity of 
parliamentary witnesses alone. Small blame to them, 
as our Irish friends would say, taking the law as it 
stands, and as little blame to them, perliaps, for their 
more than probable disinclination to see the practice 
of parliamentary inquiry relaxed, still less abolished. 

jut parliamentary inquiry was not, it may be 
siakanaliey supposed, instituted merely in the interest 
of engineers and lawyers. And let us ask—and the 
question may arise in the approaching struggle for the 
new London and Brighton Bil upon what principle is 
parliamentary inquiry extended to railway projects at 
all? Every railway, while it is more or less to the 
public advantage must necessarily interfere with both 
public and private rights. Parliament, therefore, in 
sanctioning many thousands of miles of railway, has 
not prevented, but has merely regulated such inter- 
ference. But its regulating force in respect of private 
rights manifestly goes for little, inasmuch as the 
possessor of such rights would obviously have the 
same locus standi in the couste—prokeli indeed, a 
better one—without parliamentary interference as with 
it. Act or no act, he must be compensated for all 
actual injury done him, and it is clearly for the in- 
terest of, and would indeed be the first consideration 
of a railway undertaking, in embryo or in progress, to 
do him the least injury possible. All railway pro- 
moters and engineers desire for their own interest to 
work with and not against public bodies, landlords, 
lease-holders, tenants, and, indeed, all whose interests 
their own undertaking may in any way affect. 
Parliament is continually permitting the invasion of 
private property, and its broad permission goes far 
beyond any possible extent of its merely regulating 






As for public rights, such as those pertaining to 
navigable streams, foreshores, highways, public build. 
ings, &c., it would be supposed that the sanction or 
refusal of the Board of Trade would afford every requi- 
site security. There could easily be devised a code of 
standing orders which, without inquiry or dispute, 
should prevent a railway company from making, say, a 
low level bridge across the ‘Thames at Woolwich, or 
across the Mersey below Liverpool, or other like 
dangerous, obstructive, or inconvenient works, and the 
sanction of the Board of Trade might in all cases be 
made compulsory upon all railway undertakings, as to 
some extent, indeed, it is under the present system of 
final inspection. 

But does Parliament interfere to prevent the con- 
struction of lines that will not “pay”? Surely not, 
as witness the granting of Acts to seores of schemes 
which never have paid, and, in this generation at least, 
are not likely to pay. It needs no parliamentary in- 
terference to protect railway shareholders, more than 
those in limited liability companies, against the conse- 
quences of their own over-confidence. 

Again, is parliamentary interference necessary topro- 
tect vested interests, or, in other words, capital, already 
embarked in undertakings likely to be affected by new 
schemes? This was made a ground of objection in 
the ease of the Great Eastern Company’s Bill for a 
new “coal line” cid March, the objection itself being 
that it would not be fair to expose the Great Northern 
Company to such competition after they had already 
expended so much capital upon works having to some 
extent the same object. Yet, much the same, if not 
the same Parliament, sanctions competing lines almost 
everywhere else, including one from -London to 
Brighton, one from Liverpool to Manchester, one from 
Settle to Carlisle, to say nothing of scores of competing 
lines of earlier date. And as for the mere competition 
of English capital against English capital, what is the 
difference between a railway and a fleet of steam 
ships, both carrying passengers and goods, and both 
being owned in Great Britain? Notwithstanding the 
enormous sums expended by the Cunard, the Penin- 
gular and Oriental, and the Royal Mail Companies, 
a dozen competing services might be begun as soon 
as ships could be got ready, and that without let 
or hindrance. So with Transatlantic cables, notwith- 
standing the vast outlay of the Atlantic Company. 
Indeed railways, waterworks and gasworks represent 
almost the only branches of enterprise with which 
Parliament meddies at all. 

If, then, parliamentary inquiry and control leaves 
private rights in virtually the same position as if no 
ae compet powers were invoked; if public rights 
could as well be protected by the supervision, under 
certain standing orders, of the Board of Trade ; if 
shareholders are to have no guarantee, or even a 
reasonable assurance that an undertaking authorised 
by Parliament will pay; and if perfect freedom of 
competition of capital against —_ is to be per- 
mitted in nearly all other classes of undertakings, why 
need railway bills be fought as they are, inch by inch, 
to the end that all their promoters ask for should at 
last, as is generally the case, be granted, leaving the 
new undertaking, after all, upon much the same foot- 
ing as that of any other private enterprise ? 
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LONDON BRIDGE. 


As much a monument as Westminster Abbey, Lon- 
don-bridge is nevertheless in danger of destruction. 
It is a monument, not only of public spirit, but of 
public taste as well. There may be, here and there, a 
bridge more admired for the grandeur of its dimensions, 
or for the symmetry and grace of its outline and pro- 
portions, but to our own taste London-bridge has the 
advantage, in these respects, of that “ colossal monu- 
ment, worthy of Sesostris or the Ceesars”—the some- 
what indefinite terms in which Baron Charles Dupin 
described its great rival (although designed by the 
same master), Waterloo-bridge. Those who cannot 
see, and appreciate for themselves, the merits of design 
of loades ieides cannot, of course, be expected to 
comprehend the nature of the mutilation which, if the 
plan of the present resident engineer is to be adopted, 
it is about to suffer. Witha width, over all, of but 52 ft., 
London-bridge has long been wholly insufficient for the 
traffic over it, and it. might, indeed, and with 
riety, be termed the Straits of the Metropolis. Mr. 
Fults, therefore, proposes to fit it with a row of iron 
outriggers, under the name of cantilevers, along each 
side, and upon these to carry out a deck, serving asa 
footpath, thus increasing the whole width to, say, 


73, As a barbarous makeshift, this patehwork 





staircase, leading from the base of the dome of St. 
Paul’s, across the churchyard, to gdh gong ve- 
ment ; and ‘what an it wor be, if the 
shade of Sir Chri Wren could only arise and 
so! 
cthée thas nerly gustatory tala, aed, cea st thers 
iy taste, ag 
was the public slik ta the dips of their fathers and 
ies mage ers, forty-five years ago, to build a grand 
ridge, there is enough still left to it from 
desecration. To argue seriously upon the destruction 
of all unity, all propriety of design, in iron roofing out 
a broad roadway over a grand composition in granite, 
would be a waste of words. The great projecting 
eaves, however grateful to the imaginati of the irom 
monger, would violate rig Bm of taste, to sa 
nothing of the admirable ities they would affo 
for suicide. 

But London-bridge must be widened. Of this there 
can be no dispute, There is but one proper mode of 
widening it, before the New Zealander shall arrive— 
and fancy him hugging the mock architecture of the 
baleony—and the only way is to widen it from the 
foundations upward. t us have 24 ft. more, carried 
out on either the east or the west side, united with 
the existing structure by granite of the same texture 
and colour, and preserving the same grand curves and 
exquisitely simple, as they are beautiful, piers and 
cornice. No great expenditure upon foundations is 
necessary, and the whole work would be one easily 
within the resources of any respectable contractor. 








RAILWAY WORKING. 


A Given line of railway has, say, 5000 passengers, 
on the average to be carried daily. Whatever pair of 
factors of this number be taken, one represents the 
number of trains and the other the average number of 
passengers per train. There may be ten trains with 
five hundred passengers in each, or five hundred trains 
with ten passengers in each ; or, intermediately, fifty 
trains with puny wad we passengers in each, As for 
“railway economy” there can be no question as to 
which of these three divisions of daily traffic would 
best pay the shareholders, but it is equally clear that 
the ten trains, of five hundred passengers each, would 
not suit the imperative requirements of public con- 
venience. The passenger wishes to hail a train much 
as he would hail a cab. Nothing would suit him 
better than to have it all to himself, or to himself and 
his friends. So there must be a compromise some- 
where. It will neither do to run a train, or even a 
special carriage, for every passenger who has an im- 

rtant engagement, and who must, or thinks he must, 
be off at once, nor will it do to keep equally im- 
patient passengers waiting for even an hour so that 
five hundred may be packed off together. Somebody 
has put forth a cemphht, from the manager’s and share- 
holder’s point of view, arguing that fewer and better 
filled passenger trains are essential to the recovery of rail- 
way property. The Zimes comes down promptly upon 
it, arguing, in substance, but with perhaps less force, 
that passengers must have trains in waiting for them 
whenever they happen to want them, that if A 
finds it necessary or convenient to go at llam., B 
has a right to a train for himself at 11.5 or 11.10, 
and C, if not prepared to go with either, should have 
his train at ifie or 11.20. To all this we heartily 
agree, merely premising that A, B, and C should re- 
spectively pay for their special trains, or club the cost 
with their friends, desiring to enjoy their society en 
route. It is not, of course, the busimess of a railway 
company to provide passengers for every train, but 
conveyance merely. The passengers must come or 
stay away, as they choose. eee 

But without pursuing this line of thought, it is 
almost needless to say that the present system of rail- 
way rolling stock is designed for long, well-filled, and, 
therefore, heavy trains, and this merely because such 
trains must occasionally, although not often, be . 
The resources of a railway company must never break 
down, and the engine which draws its six carriages for 
twenty-five out of twenty-six week days in a month 
must be able to manage twenty or thirty at nearly the 
same § on the single remaining day of the ealendar. 
It might be supposed that two “— could be em- 
loyed for the jong train, or that train might be 
to in two, with an engine to each half, But this 
is not the custom. 

Cannot frequency of trains, however, and corre- 
sponding public convenience, be attained with roiling 
stock especially adapted for a given service, mes 

by “‘ service” the conveyance. of a definite maximum 
number of at a given speed? If one 





would indisputably answer its purpose, carrying the 
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foot-passengers over dry-shod. So would an iron 


hundred passengers are to be taken they may as well 
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cratic equality of the 1 i 

y i it—we might manage the whole 
hundred of the company within as many seats. : 

But, taking our if, indeed, it be not a fair 
average real train, we should require ten compart- 
ments, if not eleven, and, if we say ten, between 50 ft. 
and 55 ft. in h for the compartments alone. As 
compartments, with } pmo rs they would not 
weigh beyond 15 tons—of course, irrespective of the 
springs, axle guards, axles, and wheels beneath. Now, 
what power is requisite to draw this weight, say upon 
average gradients of 1 in 100 to 1 in 200? The 
least calculation will show the power to be so small 
that a “modern” locomotive looks abominably huge 
and heavy in comparison. Upon the double bogie 
plan the ten compartments may readily be com- 
prised within a single carriage, and at one end, 
at least, the carriage would be supported 4 
the engine (Pairlie’s plan ), leaving only a four 
wheel or six wheel bogie to support the other end, 
a bogie weighing, perhaps, three tons. The engine, 
proper, would then require to be of such power as 
would draw 18 tons only in addition to its own weight. 
Upon gradients of from 1 in 250 to 1 in 100, this 
weight, at 30 miles an hour, would involve a tractive 
resistance of but from 480 lb. to 9201b. It is evident, 
from the very extent of these resistances, that a tank 
engine of ten tons’ weight would be sufficiently strong 
to overcome them as well as its own resistance, or, 
say, 28 tons in all, giving an average resistance on 
gradients of, say, 1 in 140, amounting to less than 
1000 Ib., which, at 30 miles an hour, would correspond 
to 80 horse power. With a pair of 9 in. cylinders, 
15 in. stroke, and four coupled 5 ft. wheels, this re- 
sistance would require a mean effective pressure of a 
little less than 501b. per square inch upon the pistons 
throughout their pad onl while upon a level the neces- 
sary pressure would be less than 25 lb., and the horse 
power hardly 40, equal to that to which a good 
12 horse (nominal) portable engine is often made to 
work. Now, with an ordinary 22 ton engine and 
tender, weighing in all 36 tons—such an engine as is 
very commonly employed upon light trains, having, 
say, l4in. cylinders, 18in. stroke, and 5 ft. driving 
wheels—its own resistance at 30 miles an hour on a 
level is not less than 7201b., requiring 12 lb. mean 
effective pressure per square inch upon pistons of 
nearly twice the area assumed for the steam carriage. 
The engine and tender, or even the tank engine com- 
monly employed upon light traffic lines weighs, on 
the average, as much as the train drawn, often, indeed, 
even more, 

It need hardly be said that the resistances of engines 
and trains have been established by numberless experi- 
ments, that the resistance due to any given weight is 
therefore readily calculable, that it is always in pro- 
portion to the weight, and that the cost of working, 
and especially wear and tear, are in proportion to the 
resistance. With a given line, then, power can be 
economised and wear and tear lessened only by keeping 
down the weight, and why engineers should insist as 
they do in keeping it up we cannot explain. With the 
bogie, at each end, the single long carriage can be 
made much lighter than shorter carriages seating the 
same number of passengers, each carriage having its 
two ends, its buffers, &c. The steam carriage we have 
spoken of runs upon eight wheels, with not more than 
34 or 4 tons each on even the driving wheels, whereas 
the ordinary “,train,” to accommodate the same 
number of ngers, would have from 22 to 26 
wheels with a maximum load of at least 5 tons on each 
driving wheel. The long single carriage would be un- 
questionably the easier of motion, and it has been de- 
monstrated beyond all question by the experiments at 
Hatcham that it can be safely backed at twenty miles 
an hour around curves of no more than 50 ft. radius. 

We should be sorry to believe in the truth of the 
charge, so often vom that railway managers and 
engineers are di to set their faces against all 
improvements out of which they are likely to make 
nothing for themselves. But we often regret that the 
salaries of these officers are not more generally made 
partly dependent upon the economies which they may 
effect. Titi the general manager in the receipt of 
a fixed salary of from 2000/. to 50007. a yam, eal Ge 
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locomotive superintendent in ipt, according to 
position, of from 800/. to 5000/. (and there is ome case 
where the latter sum is paid), do not much care to be 
bothered. And so shareholders lose, and those who 
would do them real service are, to employ a service- 
able phrase, “left out im the cold.” But we have 
hopes still left, and we must find other reasons, pos- 
sibty lees disinterested to the gentlemen in question, 
if they persist much longer in wilful ignorance of what 
not pF may be but actually das been done in the 
direction we bave pointed out. 





PERMANENT-WAY FASTENINGS. 

A soMEWHAT exaggerated impression prevails as to 
the expense and labour involved by the inspection of 
the fish-joints of permanent way, and keeping them in 
an efficient condition. The difficulties attending this 
work decrease in proportion as the line is well con- 
structed. On such a railway as the Metropolitan, 
where the heavy rails with their broad bottom flanges 
are carefully joined at the outset, and have a large pro- 
portion of sleeper-bearing surface, which, in its turn, 
rests upon carefully selected and well-packed ballast, 
fish nuts are generally found as tight after even 
six months’ service as when they were first laid down. 
Sut on an ill laid, or even on an ordinarily constructed 
line, the loosening of the joints is a source of constant 
annoyance, and requires constant supervision, although 
this item does not swell the permanent-way account 
as much as is often imagined. There are several 
causes which help to this end. Any imperfection 
of fit between the fish-plates and the rail is found 
out when the first load passes over the joint. The fish- 
plates are forced outwards, and the bolts are stretched, 
so that when they are relieved of the passing load 
they do not return, but take a permanent set and 
the nut leaves its close contact with the fish-plate, 
not because it runs back upon the thread of the bolt, 
but from the elongation of the bolt itself. And when 
this has taken place, there is but a small resistance op- 
posed to the nut to prevent it from unscrewing itself 
as the periodical loads make the bolts jar and chatter 
in their comparatively loose holes punched in the rails 
and fish-plates. Hence the constant necessity on ordi- 
nary lines of inspecting and screwing up the fish-joints. 
It is true that the nuts are often prevented from turn- 
ing by rusting upon the bolt, a very negative advan- 
tage, resulting in a loose joint, which cannot be re- 
medied, except by the removal of the old bolt and the 
substitution of a new one. 


To obviate this really serious evil, a thousand 
schemes have been suggested, and patents have becn 
secured for the last twenty years for inventions more 
or less efficacious. But as nearly all the devices tried 
have had for their object the absolute locking of the 
nut, it has happened that in almost every case the 
detent was insufficient, and once set at liberty, the nut 
was free to turn, or rust on, according to chance. 

We have already alluded to Major Palliser’s system 
of fish-bolts, reduced in the shank to equalise the 
strain, to render the bolt more elastic, and save the 
thread from any excessive upsetting strain. The 
pri: ciple upon which they were designed has been 
endorsed by practice, the bolts are far more reliable, 
especially under heavy shocks, than ordinary ones ; 
and the wear to which every bolt in every fish-plate 
upon a line of roadway is subject arises from a series 
of shocks. 

The increased elasticity of the reduced bolt, in this 
manner fulfils one of the most important requirements 
upon which tight joints depend; they yield as the 
fish-plates spread under a passing load, to return to 
their origindl condition when the weight is removed. 
But the nuts are not prevented from shaking loose 
and gradually winding off and it is to meet this diffi- 
culty that the lock-nut, of which the accompanying 
is a sketch, has been designed by Major Palliser, to 
be used in conjunction with his bolts. It will be seen 
that two nuts are employed, the one of an ordinary 
form, fitting freely on the bolt, and with a conical 
recess in the outer side to receive the cone of the 
lock-nut, which is screwed upon the bolt, at the rear 
of the other. The method of manufacturing these 
nuts has been reduced to the simplest possible form 
by Mr. Grice, of the Patent Nut and Bolt Company. 
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is almost closed. The advantages of this arrangement 
are almost too evident to be dwelt upon. It is one 
of those devices which recommends itself at first sight. 
The nuts cannot run back, being bound so firmly one 
by the other; they cannot rust up, for the inner nut 
is too slack and the rear one too tight around the 
threads to do so; or if through long neglect this 
should happen, the first half turn of the lock-nut 
releases it by reason of its own elasticity. In the 
same manner there is but little danger of the bolts being 
broken short in tightening them up, which is a matter 
of daily oceurrence with ordinary fastenings, for as 
the bolt is reduced in the shank, the screwed part 
always retains its original pitch and form, and there- 
fore its original strength, whilst the freedom with 
which the nuts can be released prevent all danger of 
undue stress upon the screw. 

A good many of these fastenings have been laid 
down for trial, some upon the Metropolitan Railway, 
close to Charles-street Station. They have stood per- 
feetly for a month, under the heavy traffic of the line, 
without a single bolt having stretched or a nut having 
turned. A far larger trial is, however, necessary upon 
such a permanent way as the Metropolitan, where the 
ordinary fastenings remain perfect for months; and 
there was only a very slight difference to be observed 
in Major Palliser’s bolts and those ordinary ones laid 
down at the same time for the purpose of comparison. 

One hundred of these bolts and nuts have ie been 
under trial for the last two months on the Great 
Northern as well, and have, without exception, re- 
mained perfectly tight. Mr. Johnson will chests re- 
port upon them, and if his report be favourable their 
success may be regarded as established. The saving 
of wear and tear to rolling stock which would be 
caused by stiff joints, which prevent the blow struck 
against the wheels passing over them, would be very 
considerable, while the ease and comfort of passengers 
would be much increased by the diminution of 
vibration. 


THE CENTRAL PARK. 

Tue citizens of New York are justly proud of the 
park they have created. For twelve years they have 
worked hard, and spent lavishly, and year by year 
the outlay is continued. Engineers and architects, 
sculptors and painters have been pressed into the 
service of converting a desolate wilderness into an 
endless variety of perspectives, each of which is a study 
to the landscape gardener. The Central Park is a pet 
of the city, and nothing is too good or beautiful to be 
dedicated to it, and nothing is too costly that may 
enhance its charms. On the chance of learning some 
new things from the pleasure-grounds of Europe, its 
officers have been despatched from New York that they 
may adopt all they thought good. Handsome offices 
are devoted to its management; 100,000/. a year are 
cheerfully subscribed for its maintenance and its 
embellishment, and every year fresh plans are unfolded 
for its extension and improvement, so that the con- 
struction account, which has hitherto formed more 
than half of the total outlay, will probably in future 
be increased rather than diminished. 

And as it is essentially the people’s park, so it is de- 
signed to accommodate all the requirements of the 
people, and to give the — facilities to the amuse- 
ments and recreations of all classes and ages. From 
the long straight course, up and down which the fast 
trotters show their fastest paces, to the leafy arbours de- 
voted to children not yet invested with the great human 

rivilege of walking vertically, all wants are consulted. 

here are play-grounds and cottages for boys and girls, 
miles of seats, acres of shelter, retreats, and kiosks; 
every piece of ground is made the most of, the presence 
ot [the artistic landscape gardener is present every- 
where. And not only is the ground crowded with 
vegetation, the parterres with flowers, the dells with 
shrubs, the slopes with vines, the levels with trees in- 
digenous and foreign, but all these trees and shrubs 
are tenanted. Birds are coaxed or transported there 
from all the world, houses are given them, materials 
for nest-making are placed ready to their beaks. Life, 
animal no less than vegetable, is encouraged, in a 
desire to create and to develop the beautiful. 

And it is worth noticing that the people love their 
property. Even New York rowdyism, prominent as it 
is, rampant as it is to be, respects the park. 
Each unit of the population appears to feel s particle 
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of ownership, which tends towards protection. Last 
year upwards of 7,000,000 of visitors entered the park 
gates, and there was but one amongst all the number 
who were found interfering with the trees or flowers ; 
yet the whole 7,000,000 were under the surveil- 
iance of the numerous keepers—all old army men, all 
clad in the blue regulation coat, sickening from its 
everlasting presence in New York. 

But although open-handed expenditure throws 
money broadcast in the Central Park, to result always 
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| commenced systematically to register thermometrical 


in a liberal harvest of beauty, elegance, and art, | 


still there is an actual annual return in dollars and 


cents to be placed on the other side of the account. | 


The smallest item of income is remembered, the pro- 
geny of white mice and guinea pigs help to lessen the 
municipal taxes. Nearly 4000/. was realised last year 
by the sale of the various park products, from the 
licenses for hiring out chairs, boats, and skates, and 
from the bar-keepers’ taxes. 

And there is yet another feature in connexion with 
the Central Park. The annual records are in keeping 
with the undertaking. The park board issue yearly 
reports which may be a pattern to the whole world, 
and especially in matters far weightier than the public 
recreations. On the principle that a noble work is 
worthy of a noble record, the Central Park Commis- 
sioners spare no expense, nor labour, nor thought in 
compiling the story of each year’s duties. 
of constructions are shown by photographs, and the 
financial statements are given in the greatest detail. 


The work | 


} 
} 
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The last year’s report has just been published, and | 


from it we learn that, encouraged by the success which 
has so far attended their efforts, and the liberality of 
the citizens, who feel that the park, their only re- 
creation ground, is worth any money, the committee are 
extending their efforts with higher objects than mere 
amusement, and are seeking to form scientific and 
educational establishments in connexion with the park. 


and barometrical observations throughout the year, 
and now strenuous efforts are being made to develop 
the range of scientific operations ; it is intended that 


before the end of this year that arrangements and | 


equipments of the highest class for astronomical ob- 
servations shall be completed, so that the observatory, 
when finished, may at least be equal to any in the 
world. 

The work of extinct animal reconstructions is 
rapidly proceeding, and already forms one of the most 
interesting features connected with the park. Mr. B. 
Waterhouse Hawkins will be long engaged in com- 


pleting the collections of the old world animals of the | 


American continent for this department of the park. 
The zoological collection is still a thing of the future, 
but of the immediate future, for the land is allotted 
and the plans prepared for the necessary accommoda- 
tion. But up till almost the present time the layin 
out of these new streets and their grades, which woul 
have interfered with the arrangements of the garden, 
has been delayed. However, when once commenced 
there will be wanting neither energy nor capital to 
form a zoological collection as complete as any in 
Europe. Already there are a large number of animals 
presented by citizens, which will ultimately be placed 
within the limits of the gardens about to be con- 


| structed. 
There is on the other side of the East river a park. 


in the course of construction in Brooklyn, which, say 
the inhabitants of the transfluvial suburbs, shail 
eclipse the Central Park in extent, in magnificence, 
taste, and universal luxury. But even if it does, the 
interest and pride which attaches itself to the great 
work of the city of New York, will not be lost nor 
transferred to any later, even though they should be 
greater efforts. 


ala 


With this end in view, the Board of Management have | 
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THE TEHUANTEPEC RAILWAY.* 

Tax Isthmus of Tehuantepec in Southern Mexico, 
well towards the Guatemalian frontier, separates the 
Bay of Campeche (the local name of the southern 
portion of the Gulf of Mexico) and the Gulf of Tehu- 
antepec, the latter an indentation of the Pacific. The 
| least distance across, in a direction nearly due north 
| and south, is about 143 miles, and here the Cordilleras, 
| or rather the Sierra Madre, has a pass as low as 
| 658 ft. above the ocean. A deep navigable river, the 
| Goatzacoaleos, extends far inland from the northern 
| shore, and there is also a considerable watercourse, 
| flowing in nearly the same axial line, but in the oppo- 
| site direction, into the Pacific. The isthmus, although 
| presenting extensive tracts of dense forest for from 
50 to 60 miles inland from the northern coast, and 
elevated table-land, often broken by rocky cones, spurs, 
and ridges for an equal distance further south, is by 
no gneans a wilderness. There are a number of towns, 
villages, and haciendas, ranging from @ handful of 
mulattoes, zamboes, and negroes, up to Tehuantepec 
itself, with 13,000 inhabitants, inclu ing cunsddeceiie 
number of Europeans, as well as creoles, mestizoes, and 
the races just enumerated. 

From the days of the great Cortes, attention has 
been directed upon the isthmus of Tehuantepec as 
the narrowest, within Mexican territory, between the 
Atlantic and the Pacific. It has been surveyed, and 
resurveyed, many times since 1771,—now for a wagon 
road, again for a ship canal, and, during the last 
twenty years, for a railway. A Tehuantepec Railway 


Company, organised several years in America, 
under a t froin General and President Santa Anna 





} —— 


to Don José de Garay, fell through, owing as much to 


* The Tehuantepec Railway; its eatures, and 
Advantages under the La Sére grant of 1869. New York : 
A — London: Stevens, Henrietta-street, Covent- 
“ « 
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POSED STEAMSHIP FOR THE 
CHANNEL SERVICE 
By Ma. Jous Garayruam, CE 


W a1Le so many magnificent schemes are being designe: 
to improve the communications between England and 
France, while plans for new harbours, tannela, bridges, and 
ery boats to carry trains are being proposed, the possibility 
of tarning the present system to aceount, in making 
efficient means of transit, seems to be jost sight 
The railways both in England and Fraz 
and on both sides of the Channel they 
piers alongside the steamers ; the 
transfer of the passengers an 
railway to the other with the least poss 
comfort 
Now, as regards the tim 
ascertain what is done with t 
at Holyhead pier with a 
rod in seven minutes, on tl 
arriving at Kin 
steamer are stopped t 
p's the tim re two minut . , 
proota that acted wh 
the largest amount of passengers, with great comfort 
very little motion, and with scarcely any 
from Dover to Calais, in little more than an hour 
the present harbours are sufficient to accommodate such 
vessels; 60 that it is quite possible to start 4 train on one 
side im an bour and a half after the arrival of the train on 
the other, without any undue haste or discomfort. This 
supposes that in addition to suitable beats, proper sheds are 
erected on the piers, with all modern appliances for the safe 
and rapid transfer of the passengers and luggage. It 
however, not intended as an argument to show that improve- 
ments in the étisting harbours are not called for; on 
French side these are very defective, and it is to be hoped 
that sufficient pressure will be put on the Government to 
ise them to give lities at Calais and Boulogne 


But in the meantime, and 
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carry 
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the interests the 
more efficient accommodation ; 
bv the we ry pr valent impress? 
effectual could be done the French hart 


There is, however, ample proof that such ve 


lung 
been guided 
until im- 
proved. ssels as 
are now proposed may safely be worked, and, if employed, 
add considerably to the number of passengers who would 
cross the channel. A few remarks in explanation of the 
drawings on page 181 and on the two-page engraving will be 
ruflicient to in what is proposed as regards the steamers. 
The vessel, as drawn, would be 400 It. long, 45 ft. beam, 
and 600 nominal horse power, to be built of steel, and to 
slraw 6 ft. 6 in. water, and to steer from either end to avoid 
the necessity of turning. The lower part of the ship to be 
ular, so as to avoid the danger of smking if injured by a 
lixion, and to add to her strength. This cellular portion is 
6 {t. in depth, over it would be the main saloons, these to be 
nm te and pr 
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vided with ample accommodati 
er | refreshment tal 


gor 
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ht and air to av at 
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is at the same angle as the trussed girders 

of the passengers and luggage 

the ship, it will be seen by the drawing 

iple means are provided at three different 

receive the stages from the shore. The | 

s on the level of the main deck ; the next is on the 

f the promenade deck, and the upper one is on the 

e-boxes or on the captain's platform; so that whatever 

ild be the if the tide, the stages may rest on the 

the piers, and nearly level 

} sheds, under which the trains would run, as in ordi- 

be well sed and 
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steer much more steadily in heavy weather than short ones, 
and will, therefore, enter such yars as Calais or Boul 
with more safety than the present vessels, and, when fairly 
entered, there is time to bring them to a standstill before 
roaching their berths 

In proposing this plan for crossing the Channel it is un- 
necessary to allude specially to any of the plans designed by 
thers It may, however, be well to give the writer's 
reasons for not having contemplated in this vessel the system 
of carrying the trains across on the deck of the steamer, a 
plan frequently proposed and carried out in some places, but 
not under similar circumstances. The reasons are numerous. 
First and most serious, is the necessity of placing the vessel 
in a position of perfect stillness before taking the trains on 
yr off the ship. This involves new harbours on each side, 
with dock gates and breakwaters to protect them. Secondly, 
the large ships necessary to carry the trains will take a long 

1 bad weather before they can be placed in position, 

he gates closed. Thirdly, very few persons would 

sin in the carriages when being put on board, and in the 

f sea-sickness they could not be allowed to remain, so 

that the passengers must have time to leave the carriages, 

and walk on board. Lastly, the large outlay in forming the 

harbours, appliances for shipping the trains, and the extra 

tof the ships, tegether with the cost of working them, 

render it probable the railway company would not adopt the 
system if prepared. 

If the plan proposed by the present writer is practicable, 
there is an testacdiate remedy for the great and most serious 
evils so long felt to exist in this great highway of nations, 
the most important thoroughfare m the world. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Since last Wednesday prices 
have been both up and down, passing from 53s. and 63s. i4d. 
eash, and from 54s. 3d. and 638. 44d. one month, up to 
38. Gd s. 8d. one month. The highest prices 
on Monday *e then there has been 

d 52. 11d month, yester- 


Sir 


Rd. cash an one 


with a steady market, business has been | 


52 nth 
ely 
oteh pig 


nth over 


T] 74d. cash, anid 
| Gartsherrie No. 1, 


‘rease in the sh 


one m¢ 


ar Oted cliv 


tal increase f 
nth of last year was 16,00 
r August, Messrs. Connal and Co. r port 
ck im store has been reduced 2195 tons, and now 
$32,501 tons, as f 315,371 tons in Connal | 
and Co.'s yards, with warrants circulating for 306,850 tons, 


und «16,950 tons 


rrespor 
I 


reujar I 
llows 


Canal Co.’s yards, with warrants for 
15,400 tons. Owing to the opening of the Greenock and 
Ayrshire Railway for goods traffic, Ayrshire iron has now 
found its way to the Port of Greenock for shipment. A 
Fleetwood vessel is now loading pig iron brought from 
Glengarnock Ironworks. 

Proposed Railway Bridge over the Tay.—At a meeting of 
the Dundee Harbour Board on Monday last, the Tay bridge 
seheme was brought formally under notice by a deputation 
from the North British Railway Company, consisting of Mr. 
Stirling (chairman of the company), Bailie Cox (one of the 
directors), and the company’s engineer, Mr. Bouch, C.E. Mr 
Stirling stated that the scheme was so well considered in 
Dundee four years ago, and was se generally approved of, 


in 








that he need hardly go into any arguments on point 
I! heme was no fairy schewe ; 
they got fair support, and a Bill for the purpose would be 
introduced next sion of Parliament. Mr. Bouch, C.E.. 
produced pl fthe scheme. He explained that the bridge 
was practi e as that proposed in 1866. It would 
fr Bay, on th of the river, 
the Dundee side, 
neement of the esplanade now being formed. The line | 
i then be continued through a cutting to near Craig | 
it would go underground, and, by means of a 
proceed along Dock-street, and come again to the sur- | 
face to the south of East Dock-street Station. The tunnel, 
he estimated, would cost 50,0001, By this scheme an express 
train could reach Edinburgh im an hour and a half, and 
passengers could reach St. Andrews in half an hour, thus 
saving a great amount of time to passengers. Mr. Bouch 
stated that there would be little engineering difficulty to 
contend with, because the bed of the river was wholly rock. 
The board expressed a general approval of the scheme with- 
out committing themselves to details. The scheme was 
afterwards submitted to the Town Council, by whom it was 
also approved of. 

Other Railway Ttems—On Monday next, the 13th inst. 
the Solway Juction Railway will be open for goods traffic. | 
The Bowness Moss section, which has hitherto caused so | 
much anxiety,;is being gradually consolidated, and will | 
ventually, it is expected, be the part of the line which will 
most easily and cheaply maintained in good working 
order loubtless exert a 


that 
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lly the san 
extend m Wormit 
Magdalen Point, on 
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me 
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Pier 


curve 
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The opening of this line will dé 
material influence on the Scotch irom trade by bringing | 
anarkshire into easy and cheap communication with the | 
natite district of Cum It is stated that the Cale- 
Company are wtiy to reopen their Alloa 

been so | d ed. By 


short river ferry 


verland 
ich bas y establishing a 
is expected that they would | 
) carry passengers on from Edinburgh to Alloa | 
sur quicker than ossible by the North British 
ind by Stirling. It is not unlikely that the Tay 
and other prospective railway projects will 
owerful Scottish companies again into oppo- | 
Parliament. At home they are already actively | 
competing with each other by means of their lines between 
Glasgow and Edinburgh. Special excursion trains are now 
occasionally being run between the two cities, a distance of 


Bridge scheme 
bring these tw 
eit 


in 


ird class Ls. ¢ 


ud. 
Dundee Harbour Engineers.—At their meeting onj 


| is hard, but will, 
it would be gone into if | 


to | 
and just at the com- | 


Dundee Harbour Trustees, resolved to allow 
their , Mr. Charles Ower, to retire from active duty, 
and they to t him 176/. per annum for any 
services which he may be able to render the Board as consult- 
ing engineer. It was arranged to appoint a resident engi- 
neer at a salary of 4001. annum. 

Aberdeen E Lerbour —The contract for the necessary works 
required for the diversion of the river Dee has been given 
to the Messrs. Grainger, of Perth. The sum fixed is 51,285/. 
and the work is to be completed in two and a half years. 
On Monday last, the Harbour Commissioners, resolved to 
spend 12.0007. in the purchase of a new dredging machine, 
for use in deepening the navigation channel ten or twelve 
feet. 

Patent Slip at Granton.—-The serew steamer Orient, the 
yroperty of the Leith, Hull, and Hamburg ven tgs was 
Canshen from the Granton repairing slip on Saturday. The 
Orient was hauled up recently on the slip in order to be 
lengthened. After being cut in two, she was drawn asunder 
27 ft., and the gap thus formed having been built up, the 
length of the vessel has been increased to an extent whidlis 
axpected to increase her carrying capacity by at least 200 
tons. The slip is well adapted for operations of this kind. 
The whole of the work, including the alteration of the 
engines, which are now being constracted on the ary 

rinciple, whereby an immense saving of fuel will be eflected, 
os been executed by the firm of Messrs. Hawthorn and Co, 
The Orient is the first steamer that has been lengthened on 
the slip; but after the satisfactory manner in which the 
work has been accomplished, it is expected she will be 
speedily followed by other vessels to undergo a like opera- 
tion. Hitherto it has been the custom to send steamers to 
the Clyde to get lengthened. 

Launches on the Bast Coast.— Yesterday the largest iron 
ship ever built on the Forth was launched from the ship- 
building yard of Mr Key, at Abden, Kirkcaldy. The 
following are her dimensions:—Length, 320ft.; breadth, 
38ft.; depth, 28ft. The engines are 500 horse power 
nominal, and 1700 horse power indicated, and are calculated 
to give a speed of fourteen knots an hour. The vessel was 
launched with the engines on board. Mr. Key will have a 
large steamer for a Leith firm ready for launching in a 
month or two. At Aberdeen, yesterday, two large vessels 
were launched. One of them was built by Messrs. Hood, 
and is the largest iron vessel that has been built at Aberdeen. 
She is 1400 tons register. The other is a splendid clipper 
ship of 1000 tons register, built by Messrs. Hall, and ig in- 


Monday the 


| tended to take part in next year’s China tea race. 


A Te.zerarn Mania.—The City editor of the Times speaks 


| as follows of the present tendengy to speculation in telegraph 
| lines. He says: “ During the speculation in telegraphs which 


is likely to characterise the next few years the public may 
expect to be served by the electrician after the fashion pur- 
sued by the engineers during the railway mania. They will 
be invited from time to time to construct some specific line 
at a heavy cost, on glowing representations from the experts 
in these matters as to probable results, and so soon as the 
required subseriptions shall have been paid they will find 
some rival line projeeted by the very same jes, who will 
then in the “ aapid progress of electrical science” have dis- 
covered that the new one can be laid in a much more speedy 
and efficient manner at 20 or 30 per cent. Jess expense. The 
partisans in this game will then, with an air of eandour, ad- 
mit that the position of the subscribers to the first company 
at the same time, point out that these sub- 
scribers must have known they were liable to contingencics 
from the march of improvement, and that they must not ex- 
pect this march to be arrested out of consideration for their 
individual interests. In all cases, excepting those in which 
a company shall have obtained some kind of exclusive ¢on- 
cession, investers must hold themselves prepared for this 
fate. With many shrewd and experienced persons an im- 
pression prevails that in no branch of enterprise has there 
ever, in a general sense, been less pecuniary scrupulousness 
than among the promoters of telegraphy. This mmpression 
is, perhaps, erroneous, but until it shal! have been mitigated 
or removed caution may be recommended.” 


Sometuise Like « Cawat!!—The following project, if 
carried out, will entirely throw into the shade of Lessep’s 
little diteh aeross the Isthmus of Suez. Most of our readers 
doubtless are aware of the achievements of Sir Arthur Cotton 
in canal construction in Southern India, and any project 
emanating from so high an authority is at least deserving of 
careful consideration. An Indian contemporary, from whose 
pages we have extracted the subjoined, states that Sir 
Arthur Cotton has recently supoeed to the Indian Govern- 
ment a scheme for a canal frem Calcutta to Calais vid the 
Caucasus. “ He points out thata great deal of the work has 
already been done, there being already a canal from Hurdwar 
to Cawnpore, and one from Calcutta to Oolyabarah, besides 


| numerous portions in Europe, while the Black Sea might be 


made use of in fine weather, and until the work was finished. 
Thus the work may be said to be almost done already, for it 
only requires to add a few links here and there to complete 
the communication. The summit level of 13453.6 ft. would 


| be reached by a series of locks worked by steam machinery ; 


an abundant supply of water would be obtained there by an 


| anicut across the source of the Euphrates; the surplus, 


after filling the canal, to be applied to irrigating the Khadir of 
the Caucasus, whence alone an abundant revenue might be 
obtained. Sir Arthur calculates that by means cf this 
complete inland water communication, goods and 


| could be conveyed from India to Manchester at one-nineteenth 


of a pie per maund per mile, at an average speed of 2.2 miles 
per hour; and in face of these facts he very properly pro- 
tests against the public revenue being squandered upon 
railways. We can only express our hope that the gallant 
knight’s sound and punstical views may prevail, and that we 


The | nearly fifty miles; and the return fares are, Ist class 5s, 6d., | have heard the last of the visionary schemes put forward for 


Euphrates Valley Railways and such like wild projects.” 
Rather hard this on Sir Arthur Cotton. 
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THE BATTLES OF THE BILLS. 

Ir is reasonably certain that our profession, as much 
as that of the long robe, would oppose, with decided 
emphasis, any attempt to carry out the principle of 
what this journal was perhaps the firstto term “ free 
trade in railways,” in other words, the right to con- 
struct railways anywhere under the provisions of the 
Limited Liability Act, and thus without parliamentary 
inquiry of any kind whatever. The engineer who carries 
his bill, against all opposition, not only gains fresh 
professional and social importance, but (and here it is 
just the same if he lose) he finds himself pecuniarily 
the better off. Professional evidence, whether given 
on the winning or the losing side, is charged at the 
same rate per day, and the rate, as those who have 
the pleasure of discharging the little account possibly 
know, generally ‘‘ pays’—that is to say, the payee. 
There are many now well-known names, the owners of 
which, until their career as clever and self-possessed 
parliamentary witnesses had begun, were obscure engi- 
neers, but who are now leading members of the profes- 
sion. They have not only acquired large practice, but 
they have made handsome incomes in their capacity of 
parliamentary witnesses alone. Small blame to them, 
as ovr Irish friends would say, taking the law as it 
stands, and as little blame to them, perhaps, for their 
more than probable disinclination to see the practice 
of parliamentary inquiry relaxed, still less abolished. 

But parliamentary inquiry was not, it may be 
re pre supposed, instituted merely in the interest 
of engineers and lawyers. And let us ask—and the 
question may arise in the approaching struggle for the 
new London and Brighton Bill—upon what principle is 
parliamentary inquiry extended to railway projects at 
all? Every railway, while it is more or less to the 
public advantage must necessarily interfere with both 
public and private rights. 
sanctioning many thousands of miles of railway, has 
not prevented, but has merely regulated such inter- 
ference. But its regulating force in respect of private 

its manifestly goes for little, inasmuch as the 
wossessor of such rights would obviously haye the 
ame locus standi in the scucie--gechallg, indeed, a 
etter one—without parliamentary interference as with 

Act or no act, he must be compensated for all 
ictual injury done him, and it is clearly for the in- 
terest. of, and would indeed be the first consideration 
of a railway undertaking, in embryo or in progress, to 
do him the least injury possible. All railway pro- 
moters and engineers desire for their own interest to 
vork with and not against public bodies, landlords, 
ise-holders, tenants, and, indeed, all whose interests 
eir own undertaking may in any way affect, 
Varliament is continually permitting the invasion of 
private property, and its broad permission goes far 
beyond any possible extent of its merely regulating 


rigl 


| 
| 


across the Mersey below Liverpool, or other like 
dangerous, obstructive, or inconvenient works, and the 
sanction of the Board of Trade might in all cases be 
made compulsory upon all railway undertakings, as to 
some extent, indeed, it is under the present system of 
final inspection. 

But } ti Parliament interfere to prevent the con- 
struction of lines that will not “pay”? Surely not, 
as witness the granting of Acts to scores of schemes 
which never have paid, and, in this generation at least, 
are not likely to pay. It needs no parliamentary in- 
terference to protect railway shareholders, more than | 
those in limited liability companies, against the conse- | 
| quences of their own over-confidence. 
| Again, is parliamentary interference necessary topro- | 








9 . ’ e 

» | tect vested interests, or, in other words, capital, already | 

»| embarked in undertakings likely to be affected by new | 
» r 


ischemes? This was made a ground of objection in| 
| the case of the Great Eastern Company’s Bil for a| 
new “coal line” vid March, the objection itself being | 
that it would not be fair to expose the Great Northern | 
Company to such competition after they had already | 
expended so much capital upon works having to some 
extent the same object. Yet, much the same, if not 
the same Parliament, sanctions competing lines almost 
everywhere else, including one from -London to 
Brighton, one from Liverpool to Manchester, one from 
Settle to Carlisle, to say nothing of scores of competing 
lines of earlier date. Aud as for the mere competition 
of English capital against English capital, what is the 
difference between a railway and a fleet of steam 
ships, both carrying passengers and goods, and both 
being owned in Great Britain? Notwithstanding the 
enormous sums expended by the Cunard, the Penin- 
sular aud Oriental, and the Royal Mail Companies, 
a dozen competing services might be begun as soon 
as ships could be got ready, and that without let 
or hindrance. So with Transatlantic cables, notwith- 
standing the vast outlay of ihe Atlantic Company. 
Indeed railways, waterworks and gasworks represent 
almost the only branches of enterprise with which 
Parliament meddles at all. 

If, then, parliamentary inquiry and control leaves 
private rights in virtually the same position as if no 
parliamentary powers were invoked; if public rights 
could as well be protected by the supervision, under 
certain standing orders, of the Board of Trade ; if 
shareholders are to have no guarantee, or even a 
reasonable assurance that an undertaking authorised 
by Parliament will pay; and if perfect freedom of 
competition of capital against capital is to be per- 
mitted in nearly all other classes of undertakings, why 
need railway bills be fought as they are, inch by inch, 
to the end that all their promoters ask for should at 
| last, as is generally the case, be granted, leaving the 
| new undertaking, after all, upon much the same foot- 
| ing as that of any other private enterprise ? 








LONDON BRIDGE. 
As much a monument as Westminster Abbey, Lon- 
don-bridge is nevertheless in danger of destruction. 


| It is a monument, not only of public spirit, but of 
public taste as well. There may be, here and there, a 


route. 





———— 
As for pablic rights, such as those to from the base of the 
navigable stream , highways, rable ball. Parc tron tho churchyard, to the pwn se 
ings, S8 B We ar Tolle wsthdodorh ont tet | edb’ ct an Catan ae on be, if the 
of the Board of Trade would every requi-| shade of Sir could i 
site security. There could easily be devised 3 tod of | say so! om pebecees 
standing orders which, without inquiry or dispute,| “We trust that the civic authorities can boast’ Of 
should prevent a railway company from making, say,a|other than merely gustat and, that as there 
low level bridge across the ‘Ihames at Woolwich, or | was the public spirit in the days of their fathers and 


sailluthere, forty-five years ago, to build a grand 

ridge, there is enough still left to preserve it from 
desecration. To argue seriously upon the destruction 
of all unity, all propriety of design, in iron roofing out 
a broad roadway over a grand composition in granite, 
would be a waste of words. projecting 
eaves, however grateful to the imagination of the iron- 
monger, would violate every principle of taste, to sa 
nothing of the admirable featities they would afford 
for suicide. 

But London-bridge must be widened. Of this there 
can be no dispute. There is but one proper mode of 
widening it, before the New Zealander shall arrive— 
and fancy him hugging the mock architecture of the 
baleony—and the only way is to widen it from the 
foundations upward. Tet us have 24 ft. more, carried 
out on either the east or the west side, united with 
the existing structure by granite of the same texture 
and colour, and preserving the same grand curves and 
exquisitely simple, as they are beautiful, piers and 
cornice. No great expenditure upon foundations is 
necessary, and the whole work would be one easily 
within the resources of any respectable contractor. 


RAILWAY WORKING. 

A Gtven line of railway has, say, 5000 passengers, 
on the average to be carried daily. Whatever pair of 
factors of this number be taken, one represents the 
number of trains and the other the average number of 
passengers per train. There may be ten trains with 
five hundred passengers in each, or five hundred trains 
with ten passengers in each ; or, intermediately, fifty 
trains with one hundred passengers in each, As for 
“railway economy” there can be no question as to 
which of these three divisions of daily traffic would 
best pay the shareholders, but it is equally clear that 
the ten trains, of five hundred passengers each, would 
not suit the imperative requirements of publie con- 
venience. The passenger wishes to hail a train much 
as he would hail a cab. Nothing would suit him 
better than to have it all to himself, or to himself and 
his friends. So there must be a compromise some- 
where. It will neither do to run a train, or even a 
special carriage, for every passenger who has an im- 

ortant engagement, and who must, or thinks he must, 
be off at once, nor will it do to keep equally im- 
patient passengers waiting for even an hour so that 
five hundred may be packed off together. Somebody 
has put fortha sempliot, from the manager’s and share- 
holder’s point of view, arguing that fewer and better 
filled passenger trainsare essential to the recovery of rail- 
way property. The Times comes down promptly upon 
it, arguing, in substance, but with perhaps less force, 
that passengers r st have trains in waiting for them 
whenever they happuxw to want them, and that if A 
finds it necessary or convenient to go at llam., B 
has a right to a train for himself at 11.5 or 11.10, 
and C, if not prepared to go with either, should have 
his train at 11.15 or 11.20. To all this we heartily 
agree, merely premising that A, B, and C should re- 
spectively pay forAheir special trains, or club the cost 
with their friends, desiring to enjoy their pepe f en 
t is not, of course, the business of a railway 


































































bridge more admired for the grandeur of its dimensions, 
or for the symmetry and grace of its outline and pro- 


Parliament, therefore, in | portions, but to our own taste London-bridge has the 


advantage, in these respects, of that “ colossal monu- 
ment, worthy of Sesostris or the Casars”—the some- 
what indefinite terms in which Baron Charles Dupin 
described its great rival (although designed by the 
same master), Waterloo-bridge. Those who cannot 
see, and appreciate for themselves, the merits of design 
of London-bridge cannot, of course, be expected to 
comprehend the nature of the mutilation which, if the 
plan of the present resident engineer is to be adopted, 
it is about to suffer. With a width, over all, of but 52 ft., 
London-bridge has long been wholly insufficient for the 
traffic over it, and it might, indeed, and with pro. 
pricty, be termed the Straits of the Metropolis. Mr. 
Fulton, therefore, proposes to fit it with a row of iron 
outriggers, under the name of cantilevers, along each 
side, and upon these to carry out a deck, serving as a 
footpath, thus imereasing the whole width to, say, 
73 ft. As a barbarous makeshift, this patehwork 
would indisputably answer its purpose, carrying the 





action. 


foot-passengers over dry-shod. So would an iron 


company to provide passengers for every train, but 
conveyance merely. The passengers must come or 
stay away, as they choose. bis 
But without pursuing this line of thought, it is 
almost needless to say that the present system of rail- 
way rolling stock is designed for long, well-filled, and, 
therefore, heavy trains, and this merely because such 
trains must occasionally, although not often, be taken. 
The resources of a railway company must never break 
down, and the engine which draws its six carriages for 
twenty-five out of twenty-six week days in a month 
must be able to manage twenty or thirty at nearly the 
same speed on the single remaining day of the calendar. 
It mi cht be supposed that two engines could be em- 
sloyed for the long train, or that the train might he 
roken in two, with an engine to each half, But this 
is not the custom. 
Cannot frequency of trains, however, and corres 
sponding public convenience, be attained with rolling 
stock especially adapted for a given service, meaning 
by “service” the conveyance of a definite maximum 





number of mgers at a given speed? If one 
heed pessengees ane bo be taken they may as well 
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liberal provision of the designer and 

may have destined them. There may 

y wenty seconds, and no thirds; or, 

possibly, no firsts at all, ten seconds, and a hundred 

and sixty thirds. If we could but arrive at the demo- 

cratic equality of the American carriages—not that 

any one wi it—we might manage the whole 
hundred of the com within as many seats. 

But, taking our if, indeed, it be not a fair 
average train, we should require ten compart- 
ments, if not eleven, and, if we say ten, between 50 ft. 
and 55 ft. in length for the compartments aloue. As 
compartments, filled with passengers, they would not 
weigh beyond 15 tons—of course, irrespective of the 
springs, axle guards, axles, and wheels beneath. Now, 
what power is requisite to draw this weight, say upon 
average gradients of 1 in 100 to 1 in 200? The 
least calculation will show the power to be so small 
that a “modern” locomotive looks abominably huge 
and heavy in comparison. Upon the double bogie 


plan the ten compartments may readily be com-| 


prised within a siogle carriage, and at one end, 


at least, the carriage would be supported | 


the engine (Fairlie’s plan), leaving only a four 
wheel or six wheel bogie to support the other end, 
a bogie weighing, perhaps, three tons. The engine, 
proper, would then require to be of such power as 
would draw 18 tons only in addition to its own weight. 
Upon gradients of from 1 in 250 to 1 in 100, this 
weight, at 30 miles an hour, would involve a tractive 
resistance of but from 480 lb. to 920lb. It is evident, 
from the very extent of these resistances, that a tank 
engine of ten tons’ weight would be sufficiently strong 
to overcome them as well as its own resistance, or, 
say, 28 tons in all, giving an average resistance on 
gradients of, say, 1 in 140, amounting to less than 
1000 Ib., which, at 30 miles an hour, would correspond 
to 80 horse power. With a pair of 9 in. cylinders, 
15 in. stroke, and four coupled 5 ft. wheels, this re- 
sistance would require a mean effective pressure of a 
little less than 50 1b. per square inch upon the pistons 
throughout their pred on while upon a level the neces- 
sary pressure would be less than 25 lb., and the horse 
power hardly 40, equal to that to which a good 
12 horse (nominal) portable engine is often made to 
work. Now, with an ordinary 22 ton engine and 
tender, weighing ia all 36 tons—such an engine as is 
very commonly employed upon light trains, having, 
say, lfin. cylinders, 18in. stroke, and 5 ft. driving 
wheels—its own resistance at 30 miles an hour on a 
level is not less than 7201b., requiring 12 1b. mean 
effective pressure per square inch upon pistons of 
nearly twice the area assumed for the steam carriage. 
The engine and tender, or even the tank engine com- 
monly employed upon light traffic lines weighs, on 
the average, as sau as the train drawn, often, indeed, 
even more, 

It need hardly be said that the resistances of engines 
and trains have bene established by numberless experi- 
ments, that the resistance due to any given weight is 
therefore readily calculable, that it is always in pro- 
portion to the weight, and that the cost of working, 
and especially wear and tear, are in proportion to the 
resistance. With a given line, then, power can be 
economised and wear and tear lessened only by keeping 
down the weight, and whv engineers should insist as 
they do in keeping it up we cannot explain. With the 
bogie, at each end, the single long carriege can be 
made much lighter than shorter carriages seating the 
same number of passengers, each carriage having its 
two ends, its buffers, &c. The steam carriage we have 


spoken of runs upon eight wheels, with not more than | 
34 or 4 tons each on even the driving wheels, whereas | 


the ordinary “train,” to accommodate the same 
number of passengers, would have from 22 to 26 
wheels with a maximum load of at least 5 tons on each 
driving wheel. The long single carriage would be un- 
questionably the easier of motion, and it has been de- 
monstrated beyond all question by the experiments at 
Hatcham that it can be safely backed at twenty miles 
an hour around curves of no more than 50 ft. radius. 
We should be sorry to believe in the truth of the 
charge, so often made, that railway managers and 
engineers are disposed to set their faces against all 
improvements out of which they are likely to make 
nothing for themselves. But we often regret that the 
salaries of these officers are not more generally made 
partly dependent upon the economies which they may 
effect. As it is, the general manager in the receipt of 
a fixed salary of from 2000/. to 5000/. a year, and the 


locomotive superintendent in — according to 
position, of from 800/. to 50007. (and there is one case 
where the latter sum is paid), do not much care to be 
bothered. And so sharel lose, and those who 
would do them real service are, to employ a service- 
able phrase, “left out in the cold.” But we have 
hopes still left, and we must find other reasons, pos- 
sibly less disinterested to the gentlemen in question, 
if they rsist much longer in wilful ignorance of what 
not A oy may be but actually das been done in the 
direction we have pointed out. 


PERMANENT-WAY FASTENINGS. 

A soMEWHAT exaggerated impression prevails as to 
the expense and labour involved by the inspection of 
the fish-joints of permanent way, and keeping them in 
an efficient condition. The difficulties attending this 
work decrease in proportion as the line is well con- 
structed. On such a railway as the Metropolitan, 
where the heavy rails with their broad bottom flanges 
are carefully joined at the outset, and have a large pro- 
portion of sleeper-bearing surface, which, in its turn, 
rests upon carefully selected and well-packed ballast, 
fish nuts are generally found as tight after even 
six months’ service as when they were first laid down. 
But on an ill laid, or even on an ordinarily constructed 
line, the loosening of the joints is a source of constant 
annoyance, and requires constant supervision, although 
| this item does not swell the permanent-way account 
las much as is often imagined. There are several 
lcauses which help to this end. Any imperfection 
of fit between the fish-plates and the rail is found 
out when the first load passes over the joint. The fish- 
plates are forced outwards, and the bolts are stretched, 
so that when they are relieved of the passing load 
they do not return, but take a permanent set and 
the nut leaves its close contact with the fish-plate, 
not because it runs back upon the thread of the bolt, 
but from the elongation of the bolt itself. And when 
this has taken place, there is but a small resistance op- 
posed to the nut to prevent it from unscrewing itself 
as the periodical loads make the bolts jar and chatter 
in their comparatively loose holes punched in the rails 
and fish-plates. Hence the constant necessity on ordi- 
nary lines of inspecting and screwing up the fish-joints. 
It is true that the nuts are cften prevented from turn- 
ing by rusting upon the bolt, a very negative advan- 
tage, resulting in a loose joint, which e»nnot be re- 
medied, except by the removal of the old bolt and the 
substitution of a new oue. 
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To obviate this really serious evil, a thousand 
schemes have been suggested, and patents have been 
secured for the last twenty years for inventions more 
or less efficacious. But as nearly all the devices tried 
have had for their object the absolute locking of the 
nut, it has happened that in almost every case the 
detent was insufficient, and once set at liberty, the nut 
was free to turn, or rust on, according to chance. 

We have already alluded to Major Palliser’s system 
of fish-bolts, reduced in the shank to equalise the 
strain, to render the bolt more elastic, oa save the 
thread from any excessive upsetting strain. The 
| pri: ciple upon which they were designed has been 
|endorsed by practice, the bolts are far more reliable, 

especially under heavy shocks, than ordinary ones ; 
jand the wear to which every bolt in every fish-plate 
upon a line of roadway is subject arises from a series 
of shocks. 

The increased elasticity of the reduced bolt, in this 
manner fulfils one of the most important requirements 
upon which tight joints depend; they yield as the 
fish-plates spread under a passing load, to return to 
their original condition when the weight is removed. 

Sut the nuts are not prevented from shaking loose 
and gradually winding off, and it is to meet this diffi- 
culty that the lock-nut, of which the accompanying 
is a sketch, has been designed by Major Palliser, to 
be used in conjunction with his bolts. It will be seen 
that two nuts are employed, the one of an ordinary 
form, fitting freely on the bolt, and with a conical 
recess in the outer side to receive the cone of the 
lock-nut, which is screwed upon the bolt, at the rear 
of the other. The method of manufacturing these 
nuts has been reduced to the simplest possible form 
by Mr. Grice, of the Patent Nut and Bolt Company. 








there is a saw cut through 
nut, to give it elasticity, and 
ip as it is screwed up within the 
recess of the inner nut. By this means any 
amount of locking may be obtained, until the rear nut 
i pon the front one, and the cut in the former 
is almost closed. The advantages of this arrangement 
are almost too evident to be dwelt upon. It is one 
of those devices which recommends itself at first sight. 
The nuts cannot run back, being bound so firmly one 
by the other; they cannot rust up, for the inner nut 
is too slack and the rear one too tight around the 
threads to do so; or if through long neglect this 
should happen, the first half turn of the lock-nat 
releases it by reason of its own elasticity. In the 
same manner there is but little danger of the bolts being 
broken short in tightening them up, which is a matter 
of daily occurrence with ordinary fastenings, for as 
the bolt is reduced in the shank, the screwed part 
always retains its original pitch and form, and there- 
fore its original strength, whilst the freedom with 
which the nuts can be released prevent all danger of 
undue stress upon the screw. 

A good many of these fastenings have been laid 
down for trial, some upon the Metropolitan Railway, 
close to Charles-street Station. They have stood per- 
feetiy for a month, under the heavy traffic of the line, 
without a single bolt having stretched or a nut having 
turned. A far larger trial is, however, necessary upon 
such a permanent way as the Metropolitan, where the 
ordinary fastenings remain perfect for months; and 
there was only a very slight difference to be observed 
in Major Palliser’s bolts and those ordinary ones laid 
down at the same time for the purpose of comparison. 

One hundred of these bolts and nuts have also been 
under trial for the last two months on the Great 
Northern as well, and have, without exception, re- 
mained perfectly tight. Mr. Johnson will shortly re- 
port upon them, and if his report be favourable their 
success may be regarded as established. The saving 
of wear and tear to rolling stock which would be 
caused by stiff joints, which prevent the blow struck 
against the wheels passing over them, would be very 
considerable, while the ease and comfort of passengers 
would be much increased by the diminution of 
vibration. 


THE CENTRAL PARK. 

Tue citizens of New York are justly proud of the 
park they have created. For twelve years they have 
worked hard, and spent lavishly, and year by year 
the outlay is continued. Engineers and architects, 
sculptors and painters have been pressed into the 
service of converting a desolate wilderness into an 
endless variety of perspectives, each of which is a study 
to the landscape gardener. The Central Park is a pet 
of the city, and nothing is too good or beautiful to be 
dedicated to it, and nothing is too costly that may 
enhance its charms. On the chance of learning some 
new things from the pleasure-grounds of Europe, its 
officers have been despatched from New York that they 
may adopt all they thought good. Handsome offices 
are devoted to its management; 100,000/. a year are 
cheerfully subscribed for its maintenance and its 
embellishment, and every year fresh plans are unfolded 
for its extension and improvement, so that the con- 
struction account, which has hitherto formed more 
than half of the total outlay, will probably in future 
be increased rather than diminished. 

And as it is essentially the people’s park, so it is de- 
signed to accommodate all the requirements of the 
people, and to give the test facilities to the amuse- 
ments and recreations of all classes and ages. From 
the long straight course, up and down which the fast 
trotters show their fastest paces, to the leafy arbours de- 
voted to children not yet invested with the great human 
wrivilege of walking vertically, all wants are consulted. 
There are play-grounds and cottages for boys and girls, 
miles of seats, acres of shelter, retreats, and kiosks; 
every piece of ground is made the most of, the presence 
ot {the artistic landscape gardener is present every- 
where. And not only is the ground crowded with 
vegetation, the parterres with flowers, the dells with 
shrubs, the slopes with vines, the levels with trees in- 
digenous and foreign, but all these trees and shrubs 
are tenanted. Birds are coaxed or transported there 
from all the world, houses are given them, materials 
for nest-making are placed ready to their beaks. Life, 
animal no less than vegetable, is encouraged, in a 
desire to create and to develop the beautiful. 

And it is worth noticing that the people love their 
property. Even New York rowdyism, prominent as it 
is, rampant as it is rted to be, respects the 





park. 
Each unit of the population appears to feel a particle 
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of ownership, which tends towards protection. Last 
year upwards of 7,000,000 of visitors entered the park 
gates, and there was but one amongst all the number | 
who were found interfering with the trees or flowers ; | 
yet the whole 7,000,000 were under the surveil- 
lance of the numerous keepers—all old army men, all 
clad in the blue regulation coat, sickening from its 
everlasting presence in New York. 

But although open-handed expenditure throws 
money broadcast in the Central Park, to result always | 
in a liberal harvest of beauty, elegance, and art, | 
still there is an actual annual return in dollars and 
cents to be placed on the other side of the account. 
The smallest item of income is remembered, the pro- 
geny of white mice and guinea pigs help to lessen the | 
municipal taxes. Nearly 4000/. was realised last year 
by the sale of the various park products, from the 
licenses for hiring out chairs, boats, and skates, and 
from the bar-keepers’ taxes. 

And there is yet another featur 
the Central Park The annual 
with the undertaking. The park board issue yearly 
reports which may be a pattern to the whole world, | 
and especially in matters far weightier than the public | 
recreations. On the principle that a noble work is 
worthy of a noble record, the Central Park Commis- | 
sioners spare no expense, nor labour, nor thought in 
compiling the story of each year’s duties. The work 
of constructions are shown by photographs, and the | 
financial statements are given in the greatest detail. 

The last year’s report has just been published, and 
from it we learn that, encouraged by the success which 
bas so far attended their efforts, and the liberality of | 
the citizens, who feel that the park, their only re- 
creation ground, is worth any money, the committee are 
extending their efforts with higher objects than mere 
amusement, and are seeking to form scientific and | 
educational establishments in connexion with the park. | 


in connexion with 
records are in keeping | 


| commenced systematically to register thermometrical 


| rapidly proceeding, and already forms one of the most | 


| Waterhouse Hawkins will be long engaged in com- 


| and the plans prepared for the necessary accommoda- 
| tion. 


| within the limits of the gardens about to be con- 


ric. 4. 





al 


With this end in view, the Board of Management have | 





and barometrical observations throughout the year, | 


| and now strenuous efforts are being made to develop | 


the range of scientific operations ; it is intended that 


before the end of this year that arrangements and | 
equipments of the highest class for astronomical ob- | 
servations shall be completed, so that the observatory, | 
when finished, may at least be equal to any in the 
world. 

The reconstructions is 


work of extinct animal 


interesting features connected with the park. Mr. B. | 
pleting the collections of the old world animals of the | 
American continent for this department of the park. 

The zoological collection is still a thing of the future, | 
but of the immediate future, for the land is allotted 


But up till almost the present time the laying 
out of these new streets and their grades, which would 


| have interfered with the arrangements of the garden, 


has been delayed. However, when once commenced 
there will be wanting neither energy nor capital to 
form a zoological collection as complete as any in 
Europe. Already there are a large number of animals 
presented by citizens, which will ultimately be placed 


structed. 
There is on the other side of the East river a park.| 
in the course of construction in Brooklyn, which, say | 
the inhabitants of the transfluvial suburbs, shail | 
eclipse the Central Park in extent, in magnificence, 
taste, and universal luxury. But even if it does, the | 
interest and pride which attaches itself to the great } 
work of the city of New York, will not be lost nor | 
transferred to any later, even though they should be | 
greater efforts. 





| site direction, into the Pacific. 

















THE TEHUANTEPEC RAILWAY.* 

Tue Isthmus of Tehuantepec in Southern Mexico, 
well towards the Guatemalian frontier, separates the 
Bay of Campeche (the local name of the southern 
portion of the Gulf of Mexico) and the Gulf of Tehu- 
antepec, the latter an indentation of the Pacific. The 
least distance across, in a direction nearly due north 
and south, is about 143 miles, and here the Cordilleras, 


| or rather the Sierra Madre, has a pass as low as 
| 658 ft. above the occan. 


A deep navigable river, the 
Goatzacoalcos, extends far inland from the northern 
shore, and there is also a considerable watercourse, 
flowing in nearly the same axial line, but in the oppo- 
The isthmus, although 
presenting extensive tracts of dense forest for from 


| 50 to 60 miles inland from the northern coast, and 


elevated table-land, often broken by rocky cones, spurs, 
and ridges for an equal distance further south, is by 
no gneans a wilderness. ‘There are a number of towns, 
villages, and haciendas, ranging from a handful of 
mulattoes, zamboes, and negroes, up to Tehuantepec 
itself, with 13,000 inhabitants, incladiog a considerable 
number of Europeans, as well as creoles, mestizoes, and 
the races just enumerated. 

From the days of the great Cortes, attention has 
been directed upon the isthmus of Tehuantepec as 
the narrowest, within Mexican territory, between the 
Atlantic and the Pacific. It has been surveyed, and 
resurveyed, many times since 1771,—now for a wagon 
road, again for a ship canal, and, during the last 
twenty years, for a railway. A Tehuantepec Railway 
Company, organised several years ago in America, 
under a grant from General and President Santa Anna 
to Don José de Garay, fell through, owing as much to 

* The Tehuantepec Railway; its Location, Features, and 
Advantages under the La Sére grant of 1869. New York : 
A rae : Stevens, Henrietta-street, Covent- 
garden. 
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the political troubles of Mexico as to want of capital. 
This scheme is now revived, under a grant from Pre- 
sident Juerez (pray pronounce it You-rath) to M. 
Emile La Sére. His concession has been transferred 
to an American company, of which Mr. Simon Stevens, 
of New York, is president, and Mr. Julius W. Adams 
(vice-president of the American Society of Engineers), 
also of New York, the chief engmeer. On the 
northern side of the isthmus there is a bar, off the 
mouth of the river Goatzacoalcos; which is to be 
dredged to 18 ft. depth at low water, for a length of 
300 ft., or more, as thougit requisite, and for a width 
of 108 ft. This bar cut across—there appears to be 
no natural harbour there—the river is open to Mina- 
titlan, 20 miles south, with from 6 to 7 fathoms all 
the way, in a channel 800 yards wide. At Minatitlan 
the railway is to commence, and to extend nearly 
south to the Bay of Ventosa, on the Pacific, a distance 
of 162 miles. The ruling gradient is to be ] in 88, 
the elevation of the summit pass being 793 ft. 
above the sea. Minimum radius of curves 163 chains. 
The works are to be for a single line of 4ft. 84 in. 
gauge, built rather upon the American than any other 
model. The tunnelling and bridging do not appear 
likely to be heavy, judging from Mr Adams’s report. 
The estimate is $,823,000 dollars, including a parallel 
wagon road, a sum about equal to that expended on 
the Panama Railroad, a few hundred miles to the 
south-east, and but 50 miles in length. If twice that 
sum would complete the line, fit for opening, we think 
Mr. Adams might be congrat ulated. A scorcitin 

climate, foreign labour, disease, freight, &c., would te 

heavily upon such an estimate. 

We are unaware whether it is intended to bring this 
project before English capitalists; but we infer, from 
certain indications, that something of the kind will be 
attempted. An able historical, ethnological, topo- 
graphic il, and geological account of the isthmus forms 
part of the handsome volume under notice, an ac- 
count prepared by a London namesake of the New 
York president of the Tehuantepec Railway Company. 
Why, in addition to several other abbreviations in- 
dicating his position among antiquarian socicties in 
America he adds to his name the cabalistic legend of 
Blk Bld Atha Clb Load., we cannot guess, notwith- 
standing its obvious meaning of his having been 
awfully pilled at a ballot for election into the 
Athenwum Club. But the book does pomt to a 
pilgrimage of absorbent American promoters to 
that Mecca of American enterprise— London, and we 
anticipate early and numerous arrivals at the Langham, 
and a great deal of exalted disquisition in the papers 
as to the surpassing merits of the Tehuantepec 
Railway. As an investment, English capitalists must 
judge for themselves. The line will do much local 
good supposing it to be built at a cost much beyond 
Mr. Adams's estimates. It will also prove useful for 
Vera Cruz, New Orleans, Mobile and Cedar Keys 
traflic, directed towards the Pacific. For New York 
it will offer few attractions as compared with her 
direct line of railway of 3300 miles to San Francisco, 
and as for English trade directed towards New 
Zealand and Sydney it would save nothing, if indeed 
it did not lose much, as compared with the present 
crossing of the Isthmus of Panama. 


LANGUAGES FOR THE MILLION. 


Ix the programme of examinations for 1870, issued 
hy the Society of Arts, is to be found a memorandum 
furnished by Mr. Ilyde Clarke, upon a proposed 
periodical eiva-roce examination in modern languages. 
In deploring the disappearance of those ace mplish- 
ments common to the sixteenth century, when a com- 
mand of the English, Flemish, Latin, French, Spanish, 
and Italian tongues formed a portion of the educatior 
of the lad es of that time, Mr. ¢ larke points out that it 
not incapacity, that they are not 

To recover that lost ground, and 
working and poorer middle 


is from neglect, 
cuitivated to day 
especially to give the 
classes ‘better r 
practical knowledge of a foreign language would be 
i ve, is Mr. Clarke’s wis! Bat the list ap- 

} ‘ 


ve, be suggests that the Eastern tongues 


1 Turkey to Japan sl d 
i the artizan 
ste the adva ilages which 
uggestion, but there ar 


f its accomplishment which are 


n Mr. Clarke’s memoranda. To} 


| uially, in a country where it is 
ilt under favourable circumstances ; 


ould be impossible, 





And as for the more abstruse languages which Mr. 
Clarke’s list includes, it would, unless under very excep- 
tional circumstances, be a waste of time to ee 
them. In Turkey or India, in China or Japan, a work- 
man’s abilities would form a better qualification than an 
imperfect knowledge of the ene learned with great 
labour, and probably found of little use. Not that we 
depreciate Mr. Clark’s saggestion, but we think that 
he anticipates. The teaching of those languages most 
widely used should be a public as well as an individual 
care, in order that our trained clerks and workmen 
may be more efficient when engaged on foreign duties, 
but the time has hardly come when French, Spanish, 


honours of waiterships upon the West India mail 
steamers. 


A New Sreamsuir Lins.—A company chartered by the 
Legislature of New York, under the name of “The Atlantic, 
Mediterranean, and Oriental Steam Navigation Company,” 
is stated to be taking measures to w#tablish a line of ri- 
can steamships to connect, by way of the Mediterranean 
Sea and the Suez Canal, with the various lines sailing to 
China and the far East. It is the desire of the company to 
despatch a pioneer steamship to be nt at the openin 
ceremonies of the Suez Canal on the 17th of November, an 
with this view the secretary of the navy has p an 
interview with the directors for the purpose of devising 
means for the disposal of one or more of the large new steam- 
ships now lying idle at the Navy Yard. The New York 
Tribune states that one of the leading objects is to bring, st 
low rates, organised communities emigrants from the 
southern of Europe for settlement on to be pro- 
vided by the company in the Southern States, several mil- 
lions of acres of which will be at the disposal of the company 
at moderate prices and on liberal terms. 


Tae Poxtcy or Patexts.—Some few years ago there was 
a feeble attempt to decry the Patent Law as altogether 
wrong and prejudicial ; but the movement was chiefly pro- 
moted by a few civil engineers, who seemed to think they 
were entitled to use whatever came in their way without any 
acknowledgment or remuneration to patentees. Their staple 
argument was, that inventive talent was irrepressible, and 
would infallibly find vent, although protection by patent 
should be taken away—which is much the same thing as to 
say that an author would write and incur the risk of publish- 
ing his work while all the world were to be free to copy or 
pirate it. And these cases are hardly parallel, for the writer, 
im general, needs only to expend his time, whereas the in- 
ventor has commonly to pay for models, experiments, and 
materials. Fame may sufficiently stimulate and reward the 
poet and the artist; but fame will never evoke improved ma- 
ehinery for cotton-spinning or wool-combing. The laurels 
of Dante will never fade; but the trade of Laneashire de- 
pends on the progressive improvements made by hard-headed 
mechanics, who value cash before wreaths. oreover, the 
painter, sculptor, or writer, if his works be meritorious, is 
sure of securing renown, and of being identified with his pro- 
ductions ; but the inventor of a machine would find his in- 
vention so appropriated and adapted as to destroy all identity 
or traces of the discoverer. It ill became civil engineers, 
who are always well paid for their work, to affect to despise 
the sordidness of the patentee in seeking remuneration, or 
endeavouring to prevent the unrestricted use of his property ; 
and if they be wise, they will never again agitate for the re- 
peal of the Patent Laws. This nation owes more to two or 
three inventors than to all the civil engineers put together.— 
The Art Journal. 


Patest Litigation.—In this manner it is not difficult to 
expend 10,000/. on either side; indeed, in some recent cases, 
such as Bovill's, Betts’, and Thomas's, the costs have far ex- 





ces of empl Vy where the! 


ceeded 20,0007. In these cases, it need hardly be said, fees 
to counsel are very heavy, 500/. being not at all an uncom- 
} mon retainer. In America, in a celebrated patent action 
| relating to india-rubber, the leading counsel received a fee of 
| 50007. sterling. From this rapid, but by no means exag- 
| gerated account of what a patentee must undergo who resorts 
| to law for the vindication of his rights, it will be evident that 
reform in our system of jurisprudence is urgently required. 
| Who is to give us this reform? Will the House of Lords? 
The House of Lords is led by ex-Chancellors who were 
ormerly Attorneys-General, with a deep reverence for those 


and Portuguese should necessarily form a part of the | 
education of those who are future aspirants to the | 


PURIFICATION OF SEWAGE. 
To tux Epitoxr or Exgryxenine. 

Srz,—In your impression of the 27th ult. you gave a de- 
tailed account of the sewage works in o; at i 
ton. If the account be a correct one, plan put in 
tion there seems to be by far the most successful of any 
attempt yet made to utilise 

But there are a few questions, = sage to the figures 
given, which I would like to get answ 

First, in regard to the materials made use of, it is said, a 
mixture is made up of 

600° ~~ parts «= alum 
1900 clay 
1 blood 
6 magnesia 
25 burnt clay 
45 r 
20 ps vegetable 
Four pounds of this mixture, it is said, is used for 1000 
gallons of sewage. Now, if this be , one part onl 
out of the 2500 parts of the mixture ig composed of blood. 
that is to say, about 11 grains of blood ig put into 1000 
gallons of sewage. One would almost acquire faith in the 
doctrines of homeopathy if such a mere of blood could 
have any effect, good or bad, on 1000 of sewage. 

Again, in the anal of the manure , it is said 
9.6 per cent is p' te of lime, and this in a substance 
14.7 per cent. of which is water, This amounts to saying 
that 11 per cent. of the substance of the sewage of 
Leamington consists of te of lime. Nay, if we con- 
sider that a great portion ut 25 per cent.—of the manure 
must consist of the clay, &c., introduced into the sewage, the 
proportion of phosphate in the constituents of the sewage 
itself ¢annot be less than 14 percent. If it be so, then we 
yenture to say it is the most extraordinary sewage in the 

i The constituents of the London sewage contain 
only 4 per cent. of phosphate of lime. Indeed, when we 
consider the materials which go to make up sewage, it is 
impossible that the proportion can be much greater. The 
puzzle comes to be, “ How can there be 14 per cent. in the 
sewage of Leamington *” 

Then, again, it is said that at one stage of the process 
sulphuric acid is sprinkled upon the manure to fix the 
ammonia. How much, we would ask, and what comes of it ? 
| It ought to appear in the analysis. If sulphuric acid suffi- 
cient to fix ail the ammonia which is said to be present is 
used, then 16 or 17 per cent. of the manure will be sulphuric 
acid. 

Then, again, is it really the case that 5 tons of manure, of 
the value of 3/, 10s. per ton, are manufactured daily from the 
sewage of Leamington? he town contains, I understand, 
about 20,000 inhabitants. Glasgow contains a population 
of about twenty-five times this, and, as there is no reason 
why its sewage is not equally valuable, it follows that it is 
worth 4377. 10s. daily, or, Leamington sewage worth 63471, 
and Glasgow sewage worth 159,687/. yearly. This seems such 
good news that I would like to hear it confirmed. 

It would be exceedingly desirable to know the cost of the 
materials employed in comparison with the amount realised 
for manure. 

Finally, I would like to know the strength of the sewage 
operated upon—how many grains of ammonia per gallon it 
contains. 

Hoping you will insert this, that it may meet the eye of 
those competent to reply to it, 

I remain, Sir, your obedient Servant, 
GAVIN CHAPMAN. 
Ruby-street, Dalmarnock-road, Glasgow, Sept. 6, 1869. 


WARSOP’S AERO-STEAM ENGINE. 
To tus Eptror or ENGrngeRina. 

Srtr,—May I ask space in your paper to set the users of steam 
power on their guard against an attempt at misrepresentation 
on the part of a writer, whose name is known to me, and who 
contributed a long paragraph, on the above subject, to the 
last number of the Illustrated London News. This indi- 
vidual had not seen the engine, nor even a model of it. 
Although the engine is proved to work with a consumption 
of fuel under 34 tb. per indicated horse power per hour, he 
has the effrontery to call it “a bad engine,” and, from these 
false premises, to argue against the adoption of the system. 

He brings forward a string of names of persons whom he 





| 
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intricacies and subtleties of the law which worked very much | 


| to their advantage. Bred to the law, they can see nothing 
but perfection in all its tortuous courses; they are the last 
persons to disturb a dignified retirement by upsetting all 
their preconceived notions of the admirable fitness of things 
as they are. The House of Commons has hitherto yielded 
far too much to the guidance of lawyers. Successful lawyers 
predominate in that House. The House of Commons is their 
stepping-stone to the bench. Mr. Attorney and Mr. Solicitor 
are all-powerful when law reforms are on the fapis. A lay- 
man has no chance whatever of carrying a comprehensive 
law ball without their concurrence. It is only a short time 
since Sir R. Malins, the Vice-Chancellor, in open court ex- 
claimed against the iniquities still perpetrated in Chancery, 
and stated that a lady, the Countess of Mornington, had 
been deprived of 20,0007. to which she was entitled, for the 
long term of twenty years, while her case had been the prey 

f lawyers in the Court of Chancery. Nothing but the pres- 
sure of public opinion, constantly reiterated, will ever effect 
& purification of that Augean stable of the law of this land, 


} | Which is a stumbling-block to foreigners, and an approbrium 
ar with patois, save by a residence in | 


to the civilisation of the nineteenth century.—The Art 
Journal. 





wishes to palm on his readers as having tried the principle, 
whereas a school boy, on reading their specifications and 
comparing them with Mr. Warsop’s, would find them 
utterly dissimilar. That which is pronounced, on the highest 
authority, “ novel, good, and certain to be adopted,” he cails 
“old and obvious.” An economy considerably over forty 
per cent., demonstrated by a good, average engine, he puts 
down as not “really useful results.” That practical men, 
who have seen and judged for themselves, think differently 
is _— by their adoption of the patent. 

‘ou know that fair, able, and honest criticism is courted 
by us, and, after persona! and painstaking investigation, you 
gave, in your impression of the 27th ult., your views of the 
invention in its various aspects. The public will discern on 
which side the weight of testimony, worth the name, is to be 
found. In your case you wrote after two days’ testing. In 
the other a man professed to enlighten the public as to that 
which he had never seen, reckless of the injury he might 
inflict on a deserving man, and on the cause of truth and 

rogress. 
September 8, 1869. Ricwargp Eatoy. 


New Dreperr ror tue Ciype.—Messrs. W. Simons 
and Co., London Works, Renfrew, have contracted with 
the commissioners of Hartlepool for one of their improved 
dredgers, to work in 28 ft. water and raise 180 tons per hour. 
This vessel will be of similar arrangement to the dredger 
now excavating the rock bar at Carlingford, and those 
eutting the Great North Sea Ship Canal, Holland, all con- 
structed by Mesers. Simons and Co. 











Sepr. 10, 1869.] 
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RECENT PATENTS. 


Tux following specifications of completed are all 
dated within the year 1868 ; and that year should be given 
in ordering them, at the ennexed prices, from the Great Seal 
Patent Office, Chancery-lane. 


(No. 3694, 8d.) Matthew 


Piers, Watt Boulton, of Tew 
Park, and John Imray, of W : 


various forms of propellers, and fans. 
Aquat thew SS peer Eee r 7 ae 
cylindrical core revolving wi a suitable ca 

«ind qpontnd fo. chewtlitecnsie With vasite tes oi sthe 


axis, 60 that water entering the casing by a tangen 
sage is carried round in a helical and 
charged through another tangential passage suitably p 

(No. 8609, 8d.) John Russell Swann, of 21, Leith-walk, 
Edinburgh, patents methods of fitting lime kilns with tra- 
velling fire-grates, and also constru’ stich kilns in sets at 
different levels, so that the products of combustion from a 
kiln at a lower level anay be led to a kiln at a higher level. 
Other details, which we cannot describe here, are also in- 
cluded in the patent. 

(No. 3708, 104.) David Th , of Toh 
arrangements of feeding and guiding rollers for cire 
benches, which it would require drawings to describe. 

(No. 3708, 10d.) Andrew Masson, of Edinburgh, patents 
arrangements of expansion gear for steam engines actuated 
by the governor. Drawings would be required to explain 
these plans. 

(No, 3711, 1s. 2d.) Barnard Fowler, David Greig, and 
Robert Barton, of Leeds, patent improvements in steam 
cultivating apparatus, these including the arrangement of 
turning cultivators, which we described in our account of 
the recent show of the Royal Agricultural Socicty at Man- 
chester. The patent also includes a method of making the 
winding drums of steam cultivating engines with adjustable 
side flanges. 

(No. 3714, 4d.) Alexander Melville Clarke, of 53, Chan- 
cery-lane, patents, as the agent of Lucien Henri Blanchard 
and Théodore Chateau, of 13, Boulevart St. Martin, Paris, 
the production of a chemical compound named the double 
phosphate of magnesia and iron, and also methods of manu- 
facturing this compound and applying it for the treatment 

sewage. 

(No. 8718, 4d.) Alfred Homfray, of Witley Lodge, 
Halesowen, patents manufacturing coke by mixing slack 
coal with water, or water and salt, and then consolidating it 
by percussion in moulds or in a furnace so as to form blocks, 
which are subsequently coked, pressure being applied, if 
necessary, during the process of coking. Arrangements of 
machinery, &c., for carrying out the above process are also 
included in the patent. 

(No. 3719, 10d.) John Ridley, of Belsize Park, patents 
obtaining motive power from wind by causing the latter to 
impart an oscillating movement to a vane. 

(No. 3720, 1s. 4d.) Alfred Krupp, of Essen, patents 
arrangements of breech-loading mechanism for ordnance 
which it would require illustrations to explain clearly. 

No. 3723, 1s.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of David Philip Nickerson, 
and Worthy Stevens Streator, of Cleveland, U.8., railway 
carriage wheels of complicated construction which we cannot 
spare space to describe here. 

(No. 3731, 8d.) Julius Augustus Farwig, of Selhurst, 
South Norwood, and Charles Haynes, of 7, Bermondsey New- 
, patent methods of making sheet metal casks with cor- 
ted or fluted sides, and with a concave and convex 
1 or end. 

(No. 3744, 10d.) George Preston White, of 12, Furnival’s- 
inn, patents methods of constructing the roadways of 
bridges, flooring, &c., of arched corrugated plates. Wo 
must confess we do not see the novelty of these 8. 

(No. 3745, 1s. 6d.) William Bairies, of the Railway Plant 
Works, Soho, patents arrangements for working railway 
points and switehes and for signalling in railway trains, 
which it would be im possible for us to describe briefly. 

(No. 3746, 104.) Samuel Smith Anderson, of Southgate- 
street, Bishop Auckland, patents the application of a steam 
cylinder for moving the cutter frame in brick and tile ma- 
chines, and also methods of working the valve of this 
evlinder, and a form of die-box having attached to it a 
ber containing a lubricating fluid which by suitable 
means is admitted to the inner surtaces of the box. 

(No. 3747, 28. 24.) James Parlour, of Brooklyn, U.S., 
patents the arrangements of adjustable bilge and keel blocks 
which we illustrated and desembed on page 151 of our last 
number but one. 

(No. 3740, 10d.) Richard Needham, of Dukinfield, 
patents giving motion to the scrapers of “ fuel economisers” 
by means of gearing driven by the action of the feed-water 
as it enters the economisers. The idea is a good one. 

(No. 3755, 8d.) John Norman, of Glasgow, patents 
methods of grinding grain or other granular matters by pass- 
ing them between two serrated plates, get r both of which 
a rapid reciprocating motion is imparted. 

Yo. 3760, 1s.) ‘William a and Thomas Biggin, of 
Sheffield, patent methods of casting spanners or wrenches of 
teel, and particular constructions of moulds to be used in 
the proceas. 


No, 3768, 84.) Clinton Edgeumbe Brooman, of 166, 
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ARLEY ARBURTON VARLFY, Leeda. 
vements in machinery to be nsed. treatment, 
flax, silk, and other fibrous a * e 
1963. Joun Srainore.iow, Chard, * > epparatus for 
% protection from ballet and fe 
20359. WiLld4M Pippixe, Waleot-square, “Improve. 
ments in the mode or modes of scemta, aroma, 
perfume, or essential ofls from flowers and from ail vegetable 
substances producing the same, elso in the or appa- 
ratus in connexion therewith.” 


2229. WILLIAM KeaTINe Sroek, Darlington, “Certain i 
ments in looms for weaving.” : —— 
—. ey egy Lowxpes and Jounxn Rei, Auldhouse- 
mill, rew, “Improvements in the 
re Brey Pp he manufacture of 
2296. THomAS WILLIAM Lockyer, 414, Monkwell-street, “Im- 
PE meet ladies’ panniers or bustles.” 
2328. JOHN THOMAS WAY, 9, Russeli-road, Kensington, “ Improve- 
mente in the manufacture of soap and in cleansing wool and 
woollen goods.” 


2345. Epwarp Beans, Cordwalles, near Maidenhead, “ Improve- 
ments in preserving articies of feed,” 

2383. Eowrm AvevusTus Cua.ey, 19, Bartholomew-elose, “Im- 
provements in means or apparatus for the better or more direct 
and effective application of reeip or futermittent motive 
power ander certain circumstances, and which is especially ap- 
plicable to lathes, sewing machines, velocipedes, and a great 
variety of manual and pedal apparatus.“ 

2402, James Barrie Avstin, Victoria Wharf, Earl-street, Black- 
friars, “Improvements in patterns for antique lace making, 
and for embroidery.” 

2411, Wiliam Davis, Great Yarmouth, “Improvements in 
machinery or apparatus for stamping, crushing, and grinding 
ores and such like substances.” 

2413. Davip Barker, Northfieet, “ Improvements in the manu- 
facture of artificial fuel,” 

2415. Jamus Deas, Glasgow, and Ricuagp CHRISTOPHER RAPIER, 
5, Westminster Chambers, “ Improvements in lifting jacks for 
lifting railway rails.’’ 

2417. Herow Hopson, Melton House, Oaks Crescent, Wolver- 
hampton, “An improved apparatms for effecting communica- 
tion between railway passengers, guards, and engine drivers,” 

2418. DAVID ASPLAND G1BBs, 76, Milton-street, ~ Improvements 
in compositions for coating or covering the sides and bottoms of 
ships and vessels.” 

2419. Eowin Jonn Grapnam, Shepherdess-walk, “ Improve- 
ments in machinery or apparatus for plaiting or folding textile 
fabrics, paper, and other like materials.” 

2427. Westley Kicnanps, Birmingham, “Improvements in 
breech-loading fire-arms and in cartridges to be used there- 
with.” 

2429. JAmuEs Kenyon, Blackburn, “ Improvements in apparatus 
for consuming smoke and saving fuel.” 

2481. Wtt1amM Matt, Homerton, “An improved compound or 
composition in imitation of marble, veneer, and other sub- 
stances to be used im the manufacture of fancy and other 
articles.” 
2437, Georce Asn, Great Mariborongh-street, “ An improved 
denture or appliance for carrying and supporting artificial teeth 
in the mouth by suction.” 
2439, JONATHAN MircHEt., Bradford, “ Improvements in kilns 
for burning bricks, lime, and articles of earthenware.” 
2440. Henry Pryxoca, 62, Camden-road, “Improvements in 
furnaces and other heating apparatus, and in the methods of 
applying and using therewith certain elements of combustion, 
and in the combinations therewith of the processes with mate- 
rials to be used in the manufactures of metals and other things 
and uses, and in the mechanica! constructions necessary there- 
for.” 

2441. James Biype, Sheffield, “Improvements in scissors or 

apparatus, especially suitable for gathering flowers and fruit,” 

2443. Joun GALLewoRE DALe and Epwarp MiLnga, War- 

rington, “An improved method of producing white pigments 

from lead.” 

2445. HexntAparen Bonnevit.e, 10, Sackville-street, “ Improve- 

ments in the process of charging and discharging fue! in gas 

retorts or other gas distilling apparatus.” 

2447. Samovet Haavey, Dale-road, Maverstock-bill, “ Improve- 

ments in apparatus for indicating vignals between passengers 

and guards in railway trains.’ 

2449. Jounxn Lawson and Epwarp Geunangp Fitton, Leeds, 

“Improvements in spinning flax, hemp. jute, aud tow, and in 

machinery employed for theae purposes.” 

2451. Rosset HARVEY CHARSLEY. Beaconsfield, “A new or 

improved carriage for locomotion by manual labour.” 

2455. Joun WILLIAMS, Wigginton Rectory, Oxon, “ Improvements 

in maps and in scientific and educational diagrams to facilitate 

references and ascertain distances 

2457, RowerT Francis Fara.ie, Vietoria Chambers, “ Improve- 

ments in locomotive engines and carriages, and in the mode of 

coupling the same together.” } 

2459, WILLIAM Roseet Laks, 8, Southampton-buildings, “ Im- 

provements in penholders.” 

2461. Jounx CugcKketTrs, 13, Raglan ‘An 

improved windew blind.” ; b 

2467. THomas PAnrxixsow, Liverpool, “ Improvements in or 

eonnected with doors for regulating the admission of air to 

furnaces,” h § 

2473, JoseeH MITCHELL, Sheffield, “ lmprovements in machinery 

for forging, stamping, tilting, swaging, hammering or planishbing 
ptala,” 

ore. pp a Japez Eowrs MAYALL. Brighton, “ Improvements 

in obtaining motive power, and in the machinery or apparatus 

employed therein, parts of which improvements are applicable 
to the forcing and exhaasting of air.” 

9477. WiLitaM CAMPION, Nottingham, “ laprovements in sew- 

ing machines” 

2478. ARCHIBALD GiLcnRist, Glasgow, 

valves.” a 

2479, Henet Nicotas Moron, and Jacgcrs Evesxe Lemeacien, 


treet, Wolverhampton, 


“Improvements in slide 





Fleet-strect, patents, as the agent of Theophile Caranton, of 
Fresnay-les-Chaumes, France, a method of forming roofing 
of slates or tiles fixed to diagonal lathwork by bent iefees, | 
the advantage of this system appears to be that the slates | 
an be used with much less overlap than on the ordinary | 
sy stem. ‘ 
(No. 3764, 8d.) John Flowers Bentley, of Peterborough, 
patents metheds of sinking shafts or wells ry silt, 
running sand, and similar materials. We could not describe 
these plans briefly. 


2, Bue Ste. Appoline, Paria, “ improvements in machinery for 
the manufacture of coverings for the feet, together with appa- 
ratus and instruments connected therewith.” 

2451. JouN BLAKEY, Leeds, “Improved means and apparatus 
for utilising waste leather, or the smal! pieces of jeather result 
ing from the cutting out of the several parts for boots and 
shoes.” - 

2482. Feepvenick Beapy, Fitzroy Works, Euston ~road, “Im- 
provements in the means and apperatus for the munufacture of 
caustic ammonia and ammoniacal salts.” 


provements in isir meget 
sme power crag, oui, and mmc gener.” 
2486, ta hm ew , &, * In 
ot. Wrtiam Sumo 4, Claytom-nquare, Liver- 
pool, « welding or uniting pilates, tubes, and 


2488, ATWOon Wiezett, Sowerby, “Certain improvements 
‘steam boilers,’ ” . 

2490, Witiiam Bruns, Belfast, “1 te in the pr 
of distilling alcoholic liquors, and in apparstus for that 


purpose. 

2491. Henny James Hoea Kino, Glasgow, “ in 
apparatas for measuring, indicating, and wiiaheting tantae or 

manage of liquids.” 

Locts Beonor Fonts, Paris, and James Freenanee, 
Brimscombe, near Stroud, “ Improvements in for the 
manofacture of bate for felting and other purposes," 

2493, ALFRED VINCENT NEWTON, 66, C lene, “An im- 
provement in the process of manufacty _ 

2494, WILLTAM ALLAN, WILLIAM PAYNE, and ALEXANDER 
BLack Fraske, Liverpool, “Improvements in sod apparatus 
for extinguishing fires in the holds or below decks of navigable 
vessels, whether arising from spont bustion or other 
cause,” 

2495. ARCHIBALD NetiL, Bradford, “Improved machinery or 
apparatus for cutting and dressing or producing an even surface 
on stone, marble, slate, or other substances; also for moulding 

or shaping —— such substances.” 

2496. Gronce Waicut Morgay, 3, George-yard, Great Dover- 
street, Southwark, “ Improvements in life buoys.” 

2497, James BAniow, Bolton, “ hnprovements in the manufac- 
ture of tollet quilts, table-covers, and other «imilar fabrics,” 

2498. Frepenick Coors, Chariotte-street, Fitzroy-square, and 
Frepericn Wixcn Craxcn, 130, Drammond-street, Euston- 
equare, Improvements in velocipedes.” 

2499. ALEXANDER MeLVILLS CLARK, 53, Chancery-lana, “ Im- 
provements in springs for wheeled vehicles,” 

2400, Pexcy ALaret Biaks, Highbury,“ A new or improved 
safety explosive compound or compounds to be used for 
blasting and other purposes, together with means connected 
with its use.” 

2508. Tuowas Gian and OCuARies GeELsTHaRr, Jarrow-on- 

. “Improvements in the extraction of copper from ite 








2504. NORBERT DELANDTSHERR, Malines, Belgiam, “ Improve- 
ments in combing machines.” 

2505, Henri ADRIEN BONNEVILLE, 10, Sackville-street, “ A new 
and useful improvement in machinery for carding and combing 
wool and other fibrous materials,” 

2507. Thomas Wuitenead, Holbeck, Leeds, “An improved 
shackle and roller end for hardening machines for felting.” 

2508, Wittiam Rosext LAKg, 8, Southampton-balldings, “ Im- 
provements in apparatus for raising aud forcing water and for 
obtaining motive power.” 

2509, WiLLtam Roserr Laks, 8, Soathampton-huildings, “Im- 
provements in posts or standards for gas lamps.” 

2510. Joun Henry Jounson, 47, Lincoin’s-inn-fleidas, * Produc- 

ing imitations of and substitutes for wood, ivory, stone, and 

other hard substances applicable to the manufacture of billiard 
balis and other articles.” 

2512, Zeran CoLeves, 37, Bedford-street, “ Improvements in 

the construction and mode of launching subequeous ways,” 


2514 Henry TAYLOR, Kensington, “ Improvements in veloci- 
pedes.” 
2516. Joun E.sor Hopexis, Liverpool, “Improvements in 


machinery for breaking the woody parte of x, straw, and 
other similar fibrous plants, and for seutching or removing 
such parts therefrom.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 

2528, Witt1aMm Rorgert Lake, 8, Southamp Duildi 

provements in braiding or platting machines.” 

2537, Wstam Rovert Laks, 8, Southampton-buildings, * Im- 

provements in machinery for carding and spinning fibrous 

materials.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


“Im. 





2246. Jonn Owrws, Chadderton, “Certain improvements in looms 
for weaving.” — Dated Sist Angust, 1866. 

2287, Wiitiam Poole Barve and WiassAmM Powsit, Aston, 
“ Improvements in gun and pisto! locks,”—-Dated 6th September, 
1866, 

2266. Cratos Epacumes Brooman, 166, Fieet-etreet, * A new 
method of bleaching fibres and fabrics of vegetable origin.” — 
Dated 3rd September, 1866, 

2297, JOseru AsqurTm end Joun WiutsAm Asquitu, Ragbhy 
Mille, Leeds,“ lmprovements in machinery for cross raising 
the pile or nap of woollen and other cloths or fabrics, parts of 
which said improvements are also applicable to cross-cutting 
machines. ’— Dated 7th September, 1866, 

2004, CLINTON Epecompx Brooman, 166, Fieet-street, “ im- 
provements in breech-loading firearms, and in the mann- 
facture of cartridges to be used therewith,”—Dated 7th Septem- 
ber, 1866, 

2308, Curisrornen CaTLOW, Barnley, “ Improvements in looms 
for weaving.” — Dated 8th September, 1966, 

2294. Tnomas Beuwey, Bracon Hall, Norfotk,<" Improvements 
iu the construction of ships and other vessels,”—~— Dated 6th 5ep- 
tember, 1466, 

2277. Wiiitam Tuomas Svee, Vincent Works, Vincent-street, 
“ Loprovements in apparatus for regniating the supply of gas.” 
—Dated 5th Septeinber, 1866. 

2316. Wriatsau CLanK, 58%, Chancery-lane, “ provements in 
leather soi in machines for manufacturing the same.”—Dated 
Sth September, 1866. 

2364. CHARLES Pataicx Stewarr and Hexey CaarMas, Atlas 
Works, Manchester, “Improvements in tools or machines for 
cntting, drilling, slotting, slot drilling, shaping, sud planing 
motals and other substances,”—Dated lath Septeinber, 1886. 


Patents on which the conf Duty of £100 has 
been Paid. 


2467, Wiu.tiam Antu Bicnaaps, Chester Cottage, Cornwall. 
ce, Holloway, “An improved fastening for perees, pocket 
ok, bags, cigar cases, books, wearing apparel, jewellery, and 
other articles.”—Dated 6th September, 1562. 
2476. ALEXANDER JaBerxe ALDeEMAS, 59, Guildford-street, 
“Improvements in ships’ windlaxses, capstens, and cubie 
stoppers, applicable generally to hauling and working with 
chains.” —Dated_%th Se; ber. 1862, 
2491. Geouoe Rrrewie, PAinburgh, “ loprovemente in extracting 
the liquid portion of yeast, spent hope, or other similar matters 
and ae the apparstus employed therein.”—Dated 10th Septem 
ber, 1862. 





2484. SAMUEL RosiNsoN, 11, Westland-row, Dublin, ‘‘Improve- 
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LIVERPOOL NOTES. 
Livaxroot, Wednesday 
vi Tramway Company.— This company 
on ite works with great vigour in order to 


fe 


. 


Great George-street, St. gi Park-road to the 
aristocratic retreat of Aigburth. ears will be the most 
hand and ¢ dlious that can be obtained at a reason- 
able cost from the best American carriage builders. I am 
sorry to hear it even whispered that the company do not 
intend to complete the whole of their system at once, but to 
await the result of their first attempt to improve upon the 
old omnibus system. Should the first line be well supported 
by the public, they will at once proceed with the additional 
works ; but if not it is said they will defer the execution of 
the remainder of their undertaking until the efficient work- 
ing of their experimental route has been completely estab- 
lished. 

The Welsh Iron, Tin-plate, and Coal Tradesa.—There are 
several fresh contracts for large quantities of rails in the 
market, but makers have their hands full, and they are 
most unwilling to accept new engagements, except for next 
year's delivery and at advanced prices. There is a steady 
flow of orders for miscellaneous descriptions, and the tone 
of the market is tolerably healthy. There is an increase in 
the inquiries from India, and trade with that country looks 
very hopeful. Trade with the United States is marked by 
considerable buoyancy, and the principal establishments 
are fully engaged on orders which must be completed within 
the next six weeks. For pigs quotations are fairly maintained. 
Tin-plate makers report an improved inquiry on account 
of the falling off in the deliveries to the Liverpool! warehouses. 
Steam coal is in fair demand, but the inquiry for household 
descriptions is rather under the average. 

Trade of the Hardware and Iron Districts—The pros- 
fe of business are more cheering. Latest accounts from 

Birmingham are to the effect that orders have been received 
in fair numbers on account of the home trade, and that the 
principal manufacturers are now a engaged. In the 
—y department business is tolerably active, and orders 
are ng given out rather more freely. The East India 
trade is up to the average of the present season of the year, 
and the South American trade is tolerably active. More is 
being done in the metal trade. The edge-tool makers and 
tin-plate workers are well supplied with orders; but the 
fancy trades are still daqueonct Wolverhampton advices 
state that the orders for iron continue on the scale they have 
maintained for the last two months, and the principal houses 
are pretty well employed, but the others are slack. Prices 
are unc , and the margin of profit left on rails is not 
such as to induce any more of the manufacturers to enter 
into that branch of the trade. An agitation is being got up 
by the workmen for an increase of wages; but present 
prices quite put it out of employers’ power to comply with 
their demands. 

The Tin Trade.—The present prices of tin are as follows: 
Common blecks and ingots, 1266.; ditto bars in barrels, 
127s. ; refined blocks, 134s. ; best grain bars in barrels, 145s. ; 
and ditto granulated, 147s. per cwt. 

The Liverpool Dock Traffic.—The difficulties attending 
the working of the enormous dock traffic are every day be- 
coming more and more increased, and the utmost dissatisfac- 
tion with the present arrangements is expressed by the 
public. The valuable dock accommodation at Birkenhead, 
as the Journal of Commerce well observes, is almost forgotten 
amid the clamour for increased quayage and more extensive 
sheltered floatage on the Lancashire side of the Mersey. 
The great facilities for loading and discharging cargo by the 
application of steam machinery are not provided by the dock 
estate, but by the shipowners themselves, and they not un- 

ustly complain that while they have done so much, very 
little has been done by the Dock Board to promote their 
convenience and interests. Apart from the Board altogether 
the railway companies might very fairly extend the means of 
communication between the country districts and the Liver- 

ool Docks. Each of the great railways entering Liverpool 

asa branch communicating with the outer margin of the 
dock estate; but, although the Dock Board has a line of 
railway running along the docks from north to south, there 
are no means of communieating with ships along the quay 
berths, and all traffic, iight and heav#, has to be carted from 
the railways to the ships. The great labour and cost of this 

“slow coach” business need not be pointed out. A high- 
level railway to encircle the docks was proposed several years 
ago, and was tried at the Wellington and Bramley-Moore 
Docks, but did not succeed apparently. Many persons be- 
lieved, and still believe, that the experiment did not receive 
a fair trial. But, however that may be, there does not 
appear to be a very unanimous wish for it to be renewed. 
What is wanted is to encompass each of the docks with a 
line of railway similar to that at Grimsby; and, as the 
Journal of Commerce points out, the present line along the 
eastern margin of the docks forms a base of operations from 
which any number of branches could easily be led off. It is 
surely not too much for the shipowners of the port to expect 
the Dock Board to take some steps in this unportant matter 





Paistiya vor tae Paresr Orrice—If the Com- 
missioners of Patents have done little for inventors, they have 
been generous patrons of the Queen's printers; the sums ex- 
pended in printing have been enormous, probably over 
20,0001. per annum. In the year 1866-7 the sum paid was 
15,2101., and the total receipts for printed documenta, which 
st probably 300,000/,, were set down for the year at 
This would not indieste a profitable or healthy com- 
mercial speculation, and seems to show that the public does 
not care to purchase specifications of patents —The Art 
Seeman 
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| from whose decision the applicant can appeal 
| of law. 


PACKING FOR SURFACE CONDENSER TUBES. 


DESIGNED BY MR. DAVID MARSHALL, ENGINEER, LEITH. 
er 
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We annex an engraving showing a new kind of packin 
for the tubes of surface condensers, which has been desi 

and recently patented by Mr. David Marshall, of Leith, and 
of which we gave some particulars in our notices of “ Recent 
Patents” a short time ago. Mr. Marshall's packing consists 
merely of india-rubber rings, of the section shown in Fig. 3, 
which are placed around the ends of the tubes in recesses 
formed in the tube-plates to receive them. The circulating 
water is caused to pass through the tubes, and it thus enters 
the space between the two layers of each packing ring, and 
forces them apart, making a tight joint in the same manner 
as the cupped leathers of an hydraulic press. Mr. Marshall 
has, we understand, already fitted this simple form of packing 
successfully to several condensers, and we see no reason why 
it should not give very good results. 





Srzamenre Buitpine at Sovrnamptos.—A new screw 
steamship, the Nile, constructed for the Royal Mail Com- 
pany, was launched on Tuesday last from Mesers. C. A. Day 
and Co.'s building yard, at the Northam Ironworks, South- 
ampton. The hull is constructed of the best Staffordshire 
iron below the level of the loadwater line, and of tough 
steel above. Her leading dimensions are as follows: Length 
over all, 376 ft. 2 in.; length between perpendiculars, 
546 ft. 9in.; length on loadwater line, 3401t.; breadth ex- 
treme, 40 ft. 5in.; depth from top of keel to underside of 
spar deck, 35 ft. 7 in.; tonnage, builders’ measurement, 2742 
39-O4ths; gross register tonnage, 2994. The engines are 
direct acting, of 600 horse-power nominal. Accommodation 
will be provided for 276 first-class mgers, 48 second- 
class, and 45 third-class, being a total of 360; and she has 
cupacity for stowing 800 tons of cargo in the holds, and 
1200 tons of coal in the bunkers. The substitution of such 
steamers as the Nile, propelled by the screw, for the old 
paddle-wheel vessels, will be attended with great advantages 
to the Royal Mail Company, as the saving of fuel alone on 
each voyage will amount to over 2000/,, and this benefit will 
be still further augmented by the greater quantity of cargo 
which can be carried by the screw steamers than by those 
propelled by the paddle. 


Tue Poor Patewrer.—Let us examine into the working 
of the vaunted “instalment” system, which was to be so 
advantageous to poor inventors, Under the old régime the 
greater number of —? applied only for English grants, 
which cost generally in all about 130/.; when this sum was 
once paid, the privilege lasted for fourteen years without 
further payment. The cost for the same thing is now 175/., 
spread over seven years. The first fees are 25/., then at the 
end of three years a 501. fee becomes payable, and at the end 
of seven years 1(0/. The Commissioners state in their Report 
that “13,101 patents bear date between Ist October, 1452, 
and 31st December, 1858. The tax of 501. was paid on 3692, 
and 9409 became void. The tax of 1007. was paid on 1274 of 
the 3692 remaining, and 2418 became void; 70 per cent. 
became void in three years, and 90 per cent. in seven years.” 
The practical effect, therefore, is that inventors are deprived 
of nearly all chance of remunerating themselves, for it is 
well known that few inventions pay during the first seven 
years, and that it is the last seven years which are usually 
profitable. Ten per cent. only remains after seven years—a 
worse percentage than is to be found in the worst German 
lottery—a mockery, delusion, and snare. Let us contrast 
the American system with our own. The fees demanded 
from citizens are 7/. only, the duration of the patent has 
lately been extended to seventeen years, and there are 20,000 
applications annually, of which a large ion are granted. 
Each application undergoes a careful Bod etrict examination, 
and is compared not only with American, but with European 
previous patents. The specification must be complete, and 
accompanied, where practicable, by a model or sample, or 

‘imen of the manutacture. Skilled examiners investigate 
the subject and report to the Commissioners of Patents, 
to a court 
The system works remarkably well.— The Art 
Journal. 
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HUNTER’S IRON PERMANENT WAY. 

Wes give, below, en: ings of a form of cast-iron railway 
sleeper and chair conitaah. designed by the late Mr. John 
Hunter, of Greenwich, which appears to us to be well worthy 
of the attention of those interested in the construction of 
iron anent way. As will be seen by the engravings, 
Mr. Hunter's sleeper and chair consists of a single casting 
slightly dished and having formed in the centre a recess into 
which there fits a pair of pawls, or jaws, by which the rails are 
held. The jaws are jointed a ped at their lower ends and 
their exterior surfaces are slightly conical, so that by coming 
in contact with the correspondingly inclined surfaces of the 
recess the jaws are forced together and made to hold the rail 
firmly between them. It will be noticed that the rail is 
grasped just below the top table so that it is really suspended, 
while the bent form of the jaws causes them to spring slightly 
when a load over them, and gives the road that slight 
amount of elasticity which is so desirable, and in which so 
many kinds of iron permanent way are deficient. Mr. 
Hunter's method of securing the rails is one which gives 

secticn 
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great facilities in reversing or changing them, and at the 
same time it has the great advantage of not requiring any 
holes to be made in them for the fish-plate bolts, as the 
fishing can be effected by merely employing at the joints 
slecpers with jaws of extra width. The sleepers, also, are of @ 
form which can be very readily packed, while the depression 
in the centre gives them a good hold on the ballast. They 
are connected in pairs by wrought-iron tie-bars, which keep 
them to gauge. 

A short length of Mr. Hunter's permanent way has been 
laid down on the South-Eastern line, close to the New Cross 
station, where it is subjected to heavy traffic, and as far as 
can be judged from the results obtained during the few 
weeks it has been in use it promises to stand exceedingly 
well. We should mention, in conclusion, that all particulars 
of the permanent way above described can be obtained of 
Mr. D. Hunter, of the Greenwich Gasworks. 


Pavsstas Inox vor Enotrsn Use.—The Rhine and 
Ruhr Gazette, published at Duisberg, announced on 27th 
August that a firm in Siegen had signed a contract to supply 
500 wagons per month of the best iron ore of that district 
to ironmasters in England. The ore is to be forwarded by 
rail to Duisburg, and thence by water to Rotterdam. The 
English smelting furnaces will therefore receive from the 





present time forward a considerable contingent of [russian 
iron. 
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LIVERPOOL NOTES. 
Lrvexroot, 
The Omnibus 


aristocratic retreat of Aigburth. cars will be the most 
handsome and commodious that can be obtained at a reason- 
able cost from the best American carriage builders. I am 
sorry to hear it even whispered that the company do not 
intend to complete the whole of their system at once, but to 
await the result of their first attempt to improve upon the 
old ommibus system. Should the first line be well supported 
by the public, they will at once proceed with the additional 
works ; but if not it is enid they will defer the execution of 
the remainder of their undertaking until the efficient work- 
ing of their experimental! route has been completely estab- 
hehed. 


The Welsh Tron, Tin-plate, and Coal Trades.—There are 
several fresh contracts for large quantities of rails in the 
market, but makers have their hands full, and they are 
most unwilling to aceept new engagements, except for next 
year's delivery and at advanced prices. There is a steady 
flow of orders for miscellaneous descriptions, and the tone 
of the market is tolerably healthy. There is an increase in 
the inquiries from India, and trade with that country looks 
very hopeful. Trade with the United States is marked by 
considerable buoyancy, and the principal establishments 
are fully engaged on orders which must be completed within 
the next six weeks. For pigs quotations are fairly maintained. 
Tin-plate makers report an improved inquiry on account 
of the falling off in the deliveries to the Liverpool warehouses. 
Steam coal is in fair demand, but the inquiry for household 
descriptions is rather under the average. 

Trade of the Hardware and Iron Districts —The pros- 

ets of business are more cheering. Latest accounts from 

irmingham are to the effect that orders have been received 
in fair numbers on account of the home trade, and that the 
principal manufacturers are now a engaged. In the 
foreign department business is tolerably active, and orders 
are being given out rather more freely. The East India 
trade is up to the average of the present season of the year, 
and the South American trade is tolerably active. More is 
being done in the metal trade. The edge-tool makers and 
tin-plate workers are well supplied with orders; but the 
fancy trades are still depressed. Wolverhampton advices 
state that the orders for iron continue on the scale they have 
maintained for the last two months, and the principal houses 
are pretty well employed, but the others are slack. Prices 
are unchanged, and the margin of profit left on rails is not 
such as to induce any more of the manufacturers to enter 
into that branch of the trade. An agitation is being got up 
by the workmen for an increase of wages; but present 
prices quite ~ it out of employers’ power to comply with 
their demands. 

The Tin Trade.—The present prices of tin are as follows: 
Common blocks and ingots, 126s.; ditto bars in barrels, 
127s.; refined blocks, 144s. ; best grain bars in barrels, 145s. ; 
and ditto granulated, 147s. per ewt. 

The Liverpool Dock Traffic.—The difficulties attending 
the working of the enormous dock traffic are every day be- 
coming more and more increased, and the utmost dissatisfac- 
tion with the present arrangements is expressed by the 
public. The valuable dock accommodation at Birkenhead, 
as the Journal of Commerce well observes, is almost forgotten 
amid the clamour for increased quayage and more extensive 
sheltered floatage on the Lancashire side of the Mersey. 
The great facilities for loading and discharging cargo by the 
application of steam machinery are not provided by the dock 
estate, but by the shipowners themselves, and they not un- 
justly complain that while they have done so much, very 
little bas — done by the Dock Board to promote their 
convenience and interests. Apart from the Board altogether, 
the railway companies might very fairly extend the means of 
communication between the country districts and the Liver- 
ool Docks. Each of the great railways entering Liverpool 
a a branch communicating with the outer margin of the 
dock estate; but, although the Dock Board has a line of 
railway running along the docks from north to south, there 
are no means of communicating with ships along the quay 
berths, and all traffic, light and heavy, has to be carted from 
the railways to the ships. The great labour and cost of this 
“slow coach" business need not be pointed out. A high- 
level railway to encircle the docks was proposed several years 
ago, and was tried at the Wellington and Bramley-Moore 
Docks, but did not succeed apparently. Many persons be- 
lieved, and still believe, that the experiment did not receive 
a fair trial But, however that may be, there does not 
appear to be a very unanimous wish for it to be renewed. 
W hat is wanted is to encompass each of the docks with a 
line of railway similar to that at Grimsby; and, as the 
Journal of Commerce points out, the present line along the 
eastern margin of the docks forms a base of operations from 
which any number of branches could easily be led off. It is 
surely not too much for the shipowners of the port to expect 
the Dock Board to take some steps in this important matter. 


Paixstise ror tue Parext Ovrice.—If the Com- 
missioners of Patents have done little for inventors, they have 
been generous patrons of the Queen’s printers; the sums ex- 
pended im printing have been enormous, probably over 
20,0001, per annum. In the year 1866-7 the sum paid was 
15,2104., and the total receipts for printed documents, which 
have cost probably 300,000/,, were set down for the year at 
1786 This would not indicate a profitable or healthy com- 

a! speculation, and seems to show that the public does 


’ 
jot care to purchase specifications of patents —The Art 


Journal 





PACKING FOR SURFACE CONDENSER TUBES. 
DESIGNED BY MR. DAVID MARSHALL, ENGINEER, LEITH. 
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WE annex an wing showing a new kind of packi 
for the tubes of surface <onionsenn Unit has teandodgacl 
and recently patented by Mr. David Marshall, of Leith, and 
of which we gave some particulars in our notices of “ Recent 
Patents” a short time ago. Mr. Marshall’s packing consists 
merely of india-rubber rings, of the section shown in Fig. 3, 
which are placed around the ends of the tubes in recesses 
formed in the tube-plates to receive them. The circulating 
water is caused to pass through the tubes, and it thus enters 
the space between the two layers of each packing ring, and 
forces them apart, making a tight joint in the same manner 
as the cupped leathers of an hydraulic press. Mr. Marshall 
has, we understand, already fitted this simple form of packing 
successfully to several con and we see no reason why 


steamship, the Nile, constructed for the Royal Mail Com- 
pany, was launched on Tuesday last from Messrs. C. A. Day 
and Co.'s building yard, at the Northam Ironworks, South- 
ampton. The hull is constructed of the best Staffordshire 
iron below the level of the loadwater line, and of tough 
steel above. Her leading dimensions are as follows: Length 
over all, 376 ft. 2 in.; length between perpendiculars, 
346 ft. 9 in.; length on loadwater line, 340tt.; breadth ex- 
treme, 40 ft. 5in.; depth from top of keel to underside of 
spar deck, 35 ft. 7 in.; tonnage, builders’ measurement, 2742 
39-O4ths; gross register tonnage, 2994. The engines are 
direct acting, of 600 horse-power nominal. Accommodation 
will be provided for 276 first-class ngers, 48 second- 
clase, and 45 third-class, being a total of 360; and she has 
capacity for stowing 800 tons of cargo in the holds, and 
1200 tons of coal in the bunkers. The substitution of such 
steamers as the Nile, ——— by the screw, for the old 
paddle-wheel vessels, will be attended with great advantages 
to the Royal Mail Company, as the saving of fuel alone on 
each voyage will amount to over 2000/., and this benefit will 
be still further augmented by the greater quantity of cargo 
which can be carried by the screw steamers than by those 
propelled by the paddle. 


Tue Poor Patenter.—Let us examine into the working 
of the vaunted “instalment” system, which was to be so 
advantageous to poor inventors. Under the old régime the 
greater number of ayes applied only for English grants, 
which cost generally in all about 130/.; when this sum was 
once paid, the privilege lasted for fourteen years without 
further payment. The cost for the same thing is now 175/., 
spread over seven years. The first fees are 25/., then at the 
end of three years a 50/. fee becomes payable, and at the end 
of seven years 100/, The Commissioners state in their Report 
that “13,101 patents bear date between Ist October, 1452, 
and 3lst December, 1858. The tax of 501. was paid on 3692, 
and 9409 became void. The tax of 1001. was paid on 1274 of 
the 3692 remaining, and 2418 became void; 70 per cent. 
became void in three years, and 90 per cent. in seven years.” 
The practical effect, therefore, is that inventors are deprived 
of nearly all chance of remunerating themselves, for it is 
well known that few inventions pay during the first seven 
years, and that it is the last seven years which are usually 
profitable. Ten per cent. only remains after seven years—a 
worse percentage than is to be found in the worst German 
lottery—a mockery, delusion, and snare. Let us contrast 
the American system with our own. The fees demanded 
from citizens are 7/. only, the duration of the patent has 
lately been extended to seventeen years, and there are 20,000 
applications annually, of which a large ion are granted. 
Each application undergoes a careful strict examination, 
and is compared not only with American, but with European 
previous patents. The specification must be complete, and 
accompanied, where practicable, by a model or sample, or 
specimen of the manutacture. Skilled examiners investigate 
the subject and report to the Commissioners of Patents, 
from whose decision the applicant can a to a court 
of law. The system works remarkably well. — The Art 
Journal. 
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HUNTER’S IRON PERMANENT WAY. 

We give, below, engravings of a form of cast-iron railway 
sleeper and chair combined, designed by the late Mr. John 
Hunter, of Greenwich, which appears to us to be well worthy 
of the attention of those interested in the construction of 
iron permanent way. As will be seen by the engravings, 
Mr. Hunter's sleeper and chair consists of a single casting 
slightly dished and having formed in the centre a recess into 
which there fits a pair of pawls, or jaws, by which the rails are 
held. The jaws are jointed er at their lower ends and 
their exterior surfaces are slightly conical, so that by coming 
in contact with the correspondingly inclined surfaces of the 
revess the jaws are forced together and made to hold the rail 
firmly between them. It will be noticed that the rail is 
grasped just below the top table so that it is really suspended, 
while the bent form of the jaws causes them to spring slightly 
when a load over them, and gives the road that slight 
amount of elasticity which is so desirable, and in which so 
many kinds of iron permanent way are deficient. Mr. 
Hunter's method of securing the rails is one which gives 

Ssecticn THROUGH AG 


great facilities in reversing or changing them, and at the 
same time it has the great advantage of not requiring any 
holes to be made in them for the fish-plate bolts, as the 
fishing can be effected by merely employing at the joints 
sleepers with jaws of extra width. The sleepers, also, are of a 
form which ean be very readily packed, while the depression 
in the centre gives them a good hold on the ballast. They 
are connected in pairs by wrought-iron tie-bars, which keep 
them to gauge. 

A short length of Mr. Hunter's permanent way has been 
laid down on the South-Eastern line, close to the New Cross 
station, where it is subjected to heavy traffic, and as far as 
can be judged from the results obtained during the few 
weeks it has been in use it promises to stand exceedingly 
well. We should mention, in conclusion, that all particulars 
of the permanent way above described can be obtained of 
Mr. D. Hunter, of the Greenwich Gasworks. 


Prvsstas Inon vor Eserisn Use.—The Rhine and 
Rukr Gazette, published at Duisberg, announced on 27th 
August that a firm in Siegen had signed a contract to supply 
500 wagons per month of the best iron ore of that district 
to ironmasters in England. The ore is to be forwarded by 
rail to Duisburg, and thence by water to Rotterdam. The 
English smelting furnaces will therefore receive from the 
present time forward a considerable contingent of Prussian 
iron. 
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By Ma. Jouy R. Gris. 


It is often desirable to make approximate extimates | 


directly from a profile or longitudina) section when lack of 
time or better data prevent the use of more exact methods. 


To expedite and increase the accuracy of this work, the fol- | 


lowing method (see diagrams on page 148) has been devised : 

The ordinary earthwork tables show for any given road 
bed, or side slope the quantities in 100ft. for each foot in 
height, assuming the ground level transversely. We may 


take any one of these tables and plot it as a curve, by draw- | 


ing a horizontal and vertical line, as in Fig. 1, plotting the 
heights vertically on the same scale as vertical scale of profile 
or section on which it is to be used, and the quantities hori- 
zontally on an assumed seale. 1000 cubic yards per inch 
will be found convenient for most work. The diagram is 
then copied on tracing cloth or horn, and is ready for use. 

lo get the amount of work bet ween any two stations on 
a profile or section, as ¢ and f, Fig. 2, lay the diagram 
(shown by dotted lines on the figure) so that its horizontal 
line is parallel to those of the profile, and bisects the grade 
line, ¢ f, at a point, B; then move it horizontally until 
the curve passes through some point, C, which averages the 
surface line, gh. It is evident that the distance, A B, will 
seale the cubic yards in the prism, ¢, /, g, h. 

The quantities thus obtained might be read off separately 
for each hundred feet, by having a scale on the diagram, as 
in Fig. 1, but there is a much better way. The measuring 
wheel shown full size in Fig. 3 is simply a wheel about § in. 
in diameter, with a milled edge and turning ona screw. It 
is mounted in a frame with a straight edge in front to serve 
as an index. It may be started from either end of the 
screw, and after measuring any distance, if run in the oppo- 
mte direction over a seale, will stop when it gets back to the 
end of the screw it started from, showing the exact distance 
it had traversed. On this wheel the quantities due to each 
hundred feet or successive distances, A B, Fig. 2, are added, 
and as often as desirable it is run over a seale, the total 
number of yards noted, and a fresh start made. A wheel, 
such as that described, will hold about 75,000 yards on the 
scale assumed. 

Having thus given an outline of the process, the details 
will be more intellgible. 

The diagrams for quantities on side-hill work require tables 
especially calculated for them, showing the cubic yards due 
t» varying heights for each 5 or 10 degrees of transverse 
slope, as shown below. The curves thus obtained and due 
to different transverse slopes, may for any given road, bed, 
and side slope, be plotted in a single diagram. This enables 
us to interpolate any intermediate slope by the eye. Is wiil 
be noticed that both formule and diagrams curve the ease of 
side, cute where it is fill om the centre line, and eonversely 
This is shown in the formul@ by the quantities having a 

value for any value of A greater than — } x : and im the 
diagrams by the-curves starting above the horizontal line 
where the ground slopes transversely, and intersecting it at 


some distanee from the origin. To prevent the diagrams | 


from being foo long and unwieldly, the curves may b 


doubled back wpon themselves, as has been done in Figs. 7, 8, , 


and ¥. 

If on tracing cloth or paper the diagrams should be 
pasted on the back of a rectangular frame of pasteboard or 
tin ; if the latter is used it ean be turned up at the edge, and 
will them be less apt to catch against joints in the paper. 


The left-hand edge of opening in frame should exaetly cvin- , 


cide with vertical line of diagram, that it may serve te stop 
index of measuring wheel 

The scale for light work where none of the cuts or fills are 
over 30 ft. may be 400 yards per inch, but whem work has 
places 50 or 60 ft. deep, the diagrams would be too long, and 
L000 yards per square inch more convenient. The seale had 


best be plotted in the centre of a long strip of paper and 


laid on the edge of the table when in use, 


j 
Similar diagrams ean be obtained for culverts, retaining 


walls, and tressels. Box and arch culverts will give straight 
lines, earthwork, open culverts, and retaining walls will be 
parabolas with their axes above the horizontal line, and 
tressels, a series of disconnected straight lines with a break in 
their continuity at each storey in height. 

Irregularities in surface line between two stations can be 
readily averaged by the eye. 

Since the diagrams can be plotted with more accuracy 
than is generally given to the profile or section the errors 
will be principally those arising from imperfections in the 
latter. The method being one of mean Aecights gives results 
a little toosmall. If instead of taking the weights at points 
halfway between consecutive stations, they were taken at 
even stations, only half the quantity due to first and last 
station being allowed, the result would be by means of end 


areas, and therefore too large. The greatest uncertainty / 


arises in assuming the transveree slope where it has not been 
measured on the ground ; this must occur in any method. 
These diagrams will be found most useful in balancing 
cuts and fills, whether it be by alterations of grade on a line 
already run, or by altering the line when running to a fixed 
grade, and for making approximate estimates. From three 
to fifteen minutes are required to estimate and classify the 


work per mile. The addition being purely mechanical, it | 


may be carried on for hours without fatigue. 

This process may be considered a new method of me- 
chanical integration, and with slight modification will give 
areas, centres of gravity, and of inertia, &c. Among its 


appheations is the determination of transverse strength of | 


ams of irregular form. 
Foruvis ror Earruwork Tastes 
Areas. 
Let BH FD, Fig. 4, be the cross section of a cut, and let 


2%, CG=hk, BI=C,, DE=C, ot. DFEa FF a, 
DE 


read before the American Semety of Civil Ea- 


April 21, 1869. 
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Ground level from (3) t=o0 
tr a) 
Q'= —— (h2s4+2b h). 
24 
Side cut from (1) A between+4 ¢ and 6 
Q'= 50 
2a (t—t*s 
Thorough cut from (3) 4 greater than+d¢ 


(b t+ h)*. 


100 ,. 
gl b% #? 
Qu. 2 + a7 
1—s*t’. 

In these equations, after assigning values to 5, ¢, and s, 
the only independent variable will be 4, and since it only 
enters in its first and second powers, the second difference 
will be constant, and furnish the most rapid and aceurate 
means of calculating the tables. 


Let » be the interval between successive values of 4, whose | 


corresponding second difference is required. Giving A an 
increment # in Q', and then subtracting Q', we get 


. 100 
AQ= -— { (h+-n)*s +2b (h-+-n)—h*s—b ih } =~ 
(2h ns+n's+2b n) 
1 


AQ'= 


— { h+ 2n)*8-+ 2D A+2n)—(h +m)*a— 2b (h-+-m)\ 
ih 
= 100 2h wn 8+-3n*s+2b vn) 
1.029! = 1 (ens) 
. 100 ns 
| ) aq" 
In a similar a¢ (6 6) 
manner we get | 42Q™ 200 a's 


27(1—s*t*) 


It is generally unnecessary to calculate the quantities | 


oftener than every 5 ft. after the first fiye, as the curves 
become so near straight lines that they can be filled in 
mechanically. 

In cases where it is concidered sufficiently accurate to 
assume the ground level transversely, the foregoing process 
may be very much simplified. 
| Assume width of road bed zero, as in Fig. 5, the side slopes 

meeting at G. Then let BE=h,, EG=h, BG=A, and 
=8. 
BG 
. ACG=Ats. 
The following Table will give cubic yards in 100 ft. for 
S=1, 
Q. 
3.70 
14.41 
S343, 
69.26 | 
02.597 | 33.3: é < 
133.33 35 db 703.7 
181.48 5925.93 5 26759.26 
| 237.04 5 7500.00 30000.00 
| 800.00 9259.26 $3425.95 

The above quantities have only to be multiplied by the 
ratio 8 for any other side slopes. Or, if plotted as a curve, 
O A, Fig. 6, the curves, O B, O C, corresponding t any other 
side slopes, may be laid off from OG with proportional 
dividers. 

For any width of base, F D=26, Fig. 5, we have only to 
add Au to the given height, h,, calculate the total area, A C G, 
and subtract area, F D G. 

Cubic yards in 100 ft. of F D Gavan, b. 

When 2 is constant this is the equation of a straight line, 
|OD. The co-ordinates, O F, O E, of its intersection, O, with 
any curve, O A, represent ively the height, hi, and 
eubie yards, V. If we move the origin af co-ordinates to O, 
the result will evidently be the same as adding h', to height 
and subtracting V from cubic yards due to sum of heights. 
We therefore have the following simple formula ;— 

qa $ and V= Pa b. 
| The first represents a series of parabolas, one for each side 
slope, with a common axis and vertex. The second repre- 
sents a series of straight lines radiatimg from that vertex, one 
for each width of road bed. The intersections of these lines 
| give the new origins from which eurves ing to any 
| side slope and width of road bed ean be 
| Bigs. 7 to 10 are copies of di as drawn for use, and 
show how the curves are doubled baek to save length. The 
dotted line should be made continugus, and reder blue on 
the tracing cloth. It will be notieed that in all the dia- 
pone, te cares Oe geet ee rg Ee ws 
than for a transverse eg ae 
one side of the bank is vertical, being su by a retain- 
ing wall. Fig. 10 gives the cubic y in each culvert 


h } 
ADF = ay on (1) 


| separately. It was made by assuming bank 14ft. wide, 1j 
| tol Se ee level, and bottom of waterway in culvert 
} vel. 

| ‘The preceding method was devised in 1866 to make an 
| estimate on 200 miles of light work on the Central Pacific 


HEATING RAILWAY CARRIAGES BY STEAM, 
PRACTICAL experiments on a large scale have been made 
| in Germany on this —— 6s ly by the Brunswick 
| Government R. Ry the Prussian Eastern BR. R., the Han- 
-and. the Lower Silesian R. R. 
the steam was taken from the 
boiler of the locomotive, gh a small cock of 
| 14 im interion diameter, into « pipe of copper about 
| 20 in. im diameter. Two such copper pipes were laid - 
| wise below the floor ofeach passenger car, and conn: by 
| hose with the. pipes of the adjacent cars. The pipes were 
covered by a grate along the walking floor. Under the seats 
| they were covered by a wide box of sheet iron, open in front, 
so as to let the heat into the;@ompartment and to protect the 
| seats from the immediate radiation. These arrangements 
effected an increase of tempefature in the cars of about 2+ 
| Fahr., which is quite a favourable result. 

On the Prussian Eastern BR. R. the heating by steam of 
the passenger and baggage ears of the express trains was in- 
troduced in January, 1565. The steam is produced by a 
small cubular boiler standing ima compartment of the bag- 

| gage ear, and is carried along the train through a 14 in. pipe 
fixed to the lower part of the wagons. The maximum steam 
pressure is 30lb. The pipesare joined by caoutchouc hose 
— the wagons. Ihe heating of the compartments is 
effected by bollow eylinders connected below with the above 
described main pipe. The admission of the steam into the 
cylinders is regulated by cocks or valves from the outside of 
the wagons. It has not been found convenient to have this 
regulation done by the passengers from the inside of the 
compartments, and all the arrangements put in at first for 
this purpose had to be removed. The temperature im the 
wagons can easily be increased 50° Fehr. 

The steam pressure is very nearly the same over three 
wagon lengths, and consequently the heating power ef the 
cylinders is about equal in the first three wagons. .The above 
|} arrangements would therefore be sufficient fon. a larger 
|number. No objections or @ifficulties of any importance 

have been met with in using this system. The trains are 
running regularly over a distance of several hundred miles. 

The consumption of coal is about 1) lb. per English mile, 

thus causing but a very small expense. 

The Hanoverian Government R. R. runs daily two mail 
trains, with steam heating, between Cologne i 
The steam is generated in a small tubular boiler put up ina 
compartment of the baggage car. The heating pipes are 
laid through the cars lengt hwise, their axles being about at 

| the level of the floor. The wagons of one train contain four 
| parallel pipes of wrought iron; those of the other train con- 
| tain but two pipes of sheet iron. Both kinds of pipes have a 
| diameter of 2jim. They are situated at a height of but 1 in. 
between the passenger sents, and Woented there immediately 
| below the floor, so that a thin sheet of iron with which they 
are covered is e¥en with the floor level. The emanation of 
| the heat takes place principally below the seats, where the 
| pipes are uncovered. This emanation canbe lessened and 
} regulated by vaives so arranged as to coverthe pipes more oF 
| less. The valves can be worked from the outside of the cars 
| by the employés, as well as from the inside by the passen- 
| gers. On the first trial of these heating arrangements the 
' temperature of the air was raised from 41° to about 60° Fahr. 
The consumption of coal amounted to 25 lb. per hour, during 
| which time 175 Yb. of water were used. The whole arrange- 
| ment has been found good and convenient. Further experi- 
| ence will show if it will prove sufliciently effective in severe 
| frost. 
The steam heating machinery actually in course of con- 
struction on the Lower Silesian Railroad is similar in princi- 


| Railroad. 
| 


| overian Government 
On the Brunswick Ek 


ple to that of the Hanoverian Railroad. The details are not 
| yet known.—Van Nostrand’s Magazine. 


} 
| 
Improven Canse-The Council of oa of Arts 
| offer the following medals for improved hackney carri 
specially suited to the metropolis : The Society's Bor pew 
for the best and mest convenient open hackney carriage for 
two persons. The Sogiety’s silver medal] for the second-best 
ditto. The Se¢iety’s gold medal for the best and most con- 
| venient closed hagkmey carriage for two persons. The 
Society's silver medal for the second-best ditto. The Society's 
| gold medal for te best and most convenient hackney car- 
| riage for four persons, either open or closed, or both. The 
| Soctety’s silver medal for the second best ditto. Lightness 
| of construction, combined with adequate strength and dura- 
bility, will bevespecially considered in making the awards. 
| The awards.will be.made after actual trials of the carriages 
extending over @ certain period. Communications desoribing 
| the carriagesgmust be.sent to the Secretary of the Society of 
| Arts before the lst January, 1870, the carriages to be sent 
| to ayplace hereafter to be appointed. The Council algo offer 
the jety's silver medal for the best instrument, to be 
affixed te a cab or other hackney carriage, for indicating the 
fareas between the passenger and the driver, whether b 
registering the distange travelled or otherwise, and w 
instrument shall also indicate, for the convenience of the 
cab owner and of the.driver, the total distance travelled 
during the day and the total amount earned. The instru- 
ments competing, with full descriptions of their construction, 
to be sent to the Sgeiety’s house oes Soa ere = 
Comspetitors.maj, at their option, sign their comm 
or forward with dpe letters containing the name 
onkatioets of the writer. The Council reserve to themselves 


feck : 
smal! amount of vibration and noise 
by the judges. 
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GH. CTT IPOLA FURN: . the imperfect joint, ly escaping into the part of 
HIGH-PRESSURE CUPOLA FUR. ACE | the furnace and iy into the external thes 

On another page of the present number, in an article | the cool and the metal work injury 
entitled “ High-pressure Furnaces,” we have described the | By this means it is found that so much only of the fire jump, 
system of high-pressure furnace working which has been | », as is exposed to the ditect radiant heat of the fire becomes 


lately introduced by Mr. Bessemer. In order to explain the 
arrangements which Mr. Bessemer employs more clearly, 
we also give on e 189 engravings of a cupola furnace 
constructed on his new system, Fig. 1 being a vertical section 
on the line, A B, Pig. 2; while Fig. 2, is a horizontal section 
on line,C D, of Fig. 1; and Figs. 3 and 4 are respectively a 
front elevation and plan of the furnace. The detail views, 
Figs. 5 and 6, are vertical sections of the escape aperture. 

In the engravings—which we cannot do better than 
describe almost in Mr. Bessemer’s own terms as employed by 
him in his specification—a is the outer shell of the furnace 
formed of strong plates of iron rivetted and caulked air-tight 
at all laps and joints, and having gusset pieces, a’, to 
strengthen the bottom of it; 5is an internal lining of fire- 
brick, plumbago, ganister, or other refractory material ; and 
ceare fire-clay tuyeres moulded square externally and 
having a round hole through them for the passage of the 
blast. These are inserted through the square iron frames, d, 
which are secured by countersunk rivets to the shell, a, and 
are bevelled on the inside ; the outer ends 


are enlarged or mad 


f the tuyeres, c, 
e taper, and the space between these 
ot frames, d, is 
caulked with iron cement (iron borings and sal-ammoniac), 
around the 


enlarged parts and the bevelled sides the 
so that the escape of gases from the furnaces 
tuyeres is prev and the pressure of the flanges, e, of 
the blast pipes, f, against the enlarged ends of the tuyeres is 
also prevented from forcing the tuyeres, c, into the furnace by 
reason of their enlarged ends and the iron cement around 
them, while the blast-pipe flanges, e, by being 
bolted to the iron frames, prevent internal 
pressure acting on the ends of the tuyeres from driving them 
utward. The blast pipes, f, are bolted to main air 
trunk, g, by flanges, f*. The air trunk, g, if desired, 
i below the level of the floor, and in that case the 
conducting air from any suitable blast engine, will be 
conveniently situated. Bl such as 
generally employed in the Bessemer process are well adapted 
An equilibrium valve is placed in the 
main pipe, g*, convene ntly near to the furnace, by means of 
h the blast may be turned on or off, or moderated from 
time to time as desired. 

[he feeding doors of these furnaces are so small that it is 
necessary to provide a special means of entering the furnace 
for relaning the interior from time to time for the purpose of 
giving convenient access to ail partsof the interior. Mr. 
Bessemer divides the furnace into two parts by massive 


ntea, 


securely 





4 the 


Lso 





the 
may, 
De place 
pe. ¢ 
rr J 


m ast engines 


for this purpose. 


whi 


A1Vi 


joint and are secured together by bolts and nuts, as shown at 
he, When the furnace is to be repaired the upper part ma 
be lifted off with a crane when the lower part will be readily 
A small flange a!, prevents the brickwork of the 
upper part from being displaced when lifted off. 

The furnace is provided with a spout, i, lined with loam 
for conducting the metal into the casting ladle ; a door, j, is 
formed at this part having only a small opening in it; by un- 
bolting this door, and removing part of the lining the furnace 
may be cleaned out, the lining being afterwards made up asin 
ordinary cupola furnaces; but Mr 
making up the tap hole to insert a conical piece of well- 
burnt brickbrick as shown at n that when the metal is 
to be drawn off from the furnace the workman instead of 
having to drive a hole through the solid material with a 
pointed bar will simply drive the cone, into the furnace, 
and thus open a passage at to the size of piece 
detached; a small crossbar and (not shown in the 
may be employed to prevent the accidental 
blowing out of the cone, the bar extending across the door, j, 
and the screw pressing against the small end of the cone, n. 

It will be readily understood that in furnaces working 
under great internal pressure a special arrangement is neces- 
sary to secure the feeding door against the leakage of the 





accessible. 


80 


”. 


once equal 


screw 


engravings) 





ighly heated products of combustion, and against a force, it 
may be of several tons, tending to force it open, the arrange- 

x being such as to admit of the easy and rapid 
opening and closing of the door for the admission of fuel and 
metal. One of the modes which Mr. Bessemer employs for 
this purpose is shown applied to the upper part of the fur- 
nace delineated on page 189. On the upper or crown plate 
or dome, a*, of the furnace is rivetted a stout ring of iron, 
p, around which a hoop, *, is tightly shrunk on leaving a 
space or annular channel, s, in which water circulates for 
the purpose of keeping it cool; the water is supplied by the 
pipe, o, and after circulating round the ring, p, it escapes by 
the pipe, g; the ring, p, is further protected by the 
ining of the furnace, as shown at 1*. The fire-door frame, 
“, and its covering plate, «*, are made by preference of 
wrought iron, the frame having a conical interior in order 
the better to support the fire lump, 7; and the frame, #, has 
a channel, z, formed around its exterior surface, over which 
8 hoop of iron, w, is shrunk, so as to complete the annular 
passage, x. The lower surface of the frame, u, rests on the 
upper edge of the ring, 6, both these faces being surfaced 
and made true, and the under side of the frame, #, has a 
smal] y-shaped groove or channel turned into it and at 
about an inch apart. All round this groove small holes are 
drilled, which pass upward at an angle, and connect the Y- 
shaped grooved channel with the annular space, x; and a 
pipe, Q*, conducts air from the main blast pipe into the 
channel, z, which passes thence down the numerous small 
drilled channels, and thus supplies air under pressure to 
the V-shaped groove before named. 


Now, the pressure of the blast exceeds the pressure of the 


also 





also 


are | 


y| 


Bessemer prefers in | 


B8ses within the furnace, and consequently any imperfection | 


mm the fitting of the door-frame, u, down — the upper 
mim, p, of the furnace, instead of allowing the highly heated 
gases to escape and act destructively on the metal fittings, 


allows the air under pressure in the V-shaped groove to | such furnaces. 


force its way, by reason of its superior pressure, between 


| tion against the internal pressure of the gaseous products of 


. | stops (not shown in the drawings) may be used to pre- 
angle flanges, h h, which are faced so as to form an air-tight | 


| metal into the furnace Mr. Bessemer employs a vertical feed- 


| strong iron bracket, O, to the crane arm; the lower part of 
| the cylinder, I, has a plate, Q, fitted to it; the plate, Q, is 


| the spindle has a handle, T, by means of which the plate, Q, 


|red hot; this part of the lump, ©, which forms the upper 
side of the narrow annular space left between it and the top 
of the furnace lining not attaining a red heat in consequence 
of the slow leakage of cold air inwards. 

In order to remove the door, «, from the mouth of the 
furnace, and readily replace it as tequited, Mr. Bessemer 
employs a sort of crane arm, which consists of two stout 
= iron cheeks, A, A, bolted to the crane post, B, this 
atter being supported at its lower end in a socket, C, bolted 
to the angle flange, 4. The upper end of the crane post is 
supported by a strong bracket, D, having a hole through it 
in which the crane post turns; and at E is a movable collar 


fitting into a journal formed on the crane post for the pur- | 
pose of preventing the crane post from being lifted upward | 
when pressure is applied to the furnace door, while between | 


the cheeks, A, a piece of iron, A*, is firmly bolted, having 
a slot in the centre, in which a worm wheel, G, is fitted. 
This wheel and its elongated bosses, G*, forms also a screw 
nut through which the screw, H, works, a square part, H*, 
being formed on the upper end of the screw to prevent its 
turning round, but not preventing its free motion upward or 
downward through the block of iron, A*, the holes in which 
are of a diameter equal to the largest diameter of the screw, 
and have no internal threads formed in them, the holes 
merely acting as guides for the screw, H. This screw car- 
ries on its lower end a plate, J, fitting loosely inside a 
flanged ring, K, which is secured by bolts to the upper plate 
of the furnace door. 

The object of the ring, K, and loosely fitting plate, J, is 
to cause the door when lifted to be suspended in a horizontal 
position. The freedom thus given to the door is for the 
purpose of allowing it always to find its proper bearing on 
the ring, p, the end of the screw, H, then coming in contact 
with the upper plate, u*, of the door will bind it firmly on 
its seat. For this purpose the handles, L, are mounted on 
the shaft, N, which also carries the worm P, this worm gears 
into the worm wheel, G, by the rotation of which the screw, 
H, is made to rise and fall without rotation, carrying with 
it the door, wu. By the compound screw motion thus ar- 
ranged a very small exertion of force on the handles will 
enable the door to be raised or lowered and retained in posi- 


the furnace. The movement upward of the door need not 
exceed one quarter of an inch to allow of its being moved 
on the crane from over the opening of the furnace. Two 


vent the crane arm from being moved too far in either 
direction. 
For the purpose of facilitating the introduction of fuel and 


ing cylinder I, made of thin plate iron, which is secured by a 


keyed on to an upright spindle, R, supported by bearings, 
8, attached to the side of the cylinder. The upper end of 


is made to close or open the bottom end of the cylinder. 
While the furnace is under blast the workmen will put a 
charge of coke or other fuel into the cylinder and along with 
it the scrap or other malleable metal to be fused, and when 
the cylinder is filled the blast may be turned off, the handles, 
L, put in motion, aud the door, u, lifted sufficiently to allow 
the crane arm to be moved round until the feeding cylinder, 
I, is brought vertically over the mouth of the furnace; a 
slight movement of the handle, T, will then remove the 
plate, Q, from beneath the cylinder, and allow all the fuel 
and metal to fall at once into the furnace. The crane arm 
is then quickly moved back into its former position, and the 
door is again forced down by turning the handles, the whole 
operation in practice occupying from 30 to 40 seconds of 
time. Immediately after the closing of the furnace the blast is 
turned on and the operation of the furnace resumed, and at 
such intervals as are found necessary the same operation 
may be repeated. ; : eB 
In the plan, Fig. 4, the crane arm is shown in the position 
it occupies during the time that the fuel is being discharged 
into the furnace ; the plate, Q, is also shown removed from 


the area of outlet; and 
outlet block is shown at X, having a small pieco 
fire-brick, Y, inserted therein, and | pe sufficiently to 
be lifted out by a pair of tongs and soplaced, toy oxher 
pieces of different size. In both fi there is shown a 
flange plate, Z, by which the outlet blocks are retained in 
place; by unscrewing this flange plate the outlet block when 
too much worn can be readily Slocnl by a new one, 
| Mr. Bessemer remarks that the amount of up to 
which the pus products are kept within the furnace will 
depend chiefly on the regulation of the pressure of the blast, 
the escape aperture being also regulated so as to prevent the 
pressure going below or getting above the point iied. In 
some cases the escape of flame and heated matters may be re- 
gulated by a valve, the face of which is fo of well 
burnt fire-clay or other refractory matters, in which case a 
stop may be provided 80 as to prevent the valve from en- 
tirely closing, but Mr. Bessemer prefers that the escai 
should take piace through one or more plain aperturesas above 
described, as it may be thus more easily directed in a manner 
so as effectually to utilise the heat of the escaping flame 
which may be directed on to or into a bath containing the 
spiegeleisen to be used at the end of the process, or the heat 
may be employed to bring up the temperature of the meta! 
and fuel previous to its being introduced into the furnace ; 
it may also be used for heating the blast, or to generate the 
steam required to work the blast engine by causing the 
heated products to pass under or through the tubes of an 
ordinary steam boiler. 


Although we have here described a fixed or stationary 
cupola furnace, Mr. Bessemer nevertheless prefers in most 
cases to employ another modification of the apparatus in 
which the cupola is suspended on trunnions, and is capable 
of being tipped or moved thereon in a manner similar to the 
motion of the ordinary Bessemer converting vessel, so that 
the metal may be poured out of the furnace from an opening 
situated above the level of the metal, and thus much of the 
trouble and inconvenience of tapping the metal from the 
lowest part of the furnace be avoided, while a convenient 
means is also afforded of pouring out a sample of metal from 
time to time, and running out any accumulated slags. When 
the movable form of cupola is employed the blast may be 
earried through the hollow axis or trunnions, or it may be 
conveyed through an arrangement of jointed pipes; so in 
like manner may the steam or water used for cooling any 
part of the furnace be conveyed to it. 


Mr. Bessemer observes that when malleable iron or steel is 
fused in cupola furnaces there is a tendency to take up more 
earbon than is desirable in some cases, notwithstanding that 
the metal is coated with a vitreous flux, and it will therefore 
be preferable to also protect the surface of the molten metal 
as it accumulates by allowing a little fluid cinder always to 
reraain floating upon it, and for the same reason to employ 
as small a quantity of fuel as is found sufficient to generate 
the necessary heat. For these reasons Mr. Bessemer prefers 
to employ the cupola furnace in those cases where a slight 
degree of carburation of the metal is not injurious, and to 
use the reverberatory furnace for the fusion of malleable iron 
and the milder qualities of steel. The fuel he prefers to use 
is a good hard coke or anthracite coal, as pure and free from 
sulphur as can be readily obtained. Charcoal or other fuel 
may however be employed, and also lime or other fluxes 
hitherto known or employed for keeping the s or cinder 
in a fluid state, and although Mr. Bessemer prefers to em- 
ploy solid fuel it will nevertheless be obvious that in eases 
where combustible gases and air are employed, as in Mr, 
Siemens’s regenerative gas furnace, or other gas furnaces, or 
where liquid hydrocarbons are to be employed in the fusion 
of malleable iron or steel, or melting of iron of any kind, this 
same system of increasing the temperature by confining the 
flame and heated products of combustion under pressure 








under it. 
Mr. Bessemer prefers to take the sapply of air to the door, | 
«, from the main blast pipe at a point where the equilibrium | 
valve does not shut off the supply ; the air will thus continue 
to flow during the time the fuel is being supplied to the fur- | 
nace, and in the act of moving the door again over its seat | 
the numerous jets of air from the small drilled passages be- | 
fore-named will blow away with considerable force any small | 
particles of fuel or other matter from the surface against | 
which the door fits. In order to admit of the motion of the | 
crane arm and to continue the connexion with the air supply | 
the pipe, q, is taken to the top of the crane post and is there | 
jointed to the pipe, q*; this piece of pipe, *, is made of thin | 
copper or pewter and will spring sufheiently to allow of the 
slight rise and fall of the furnace door. : ' 
One of the chief peculiarities of Mr. Bessemer’s mode of 
working furnaces under a high pressure of the gaseous pro~ | 
ducts within them is the outlet for the eseape of flame, 60; 
different to the ordinary cupola furnace, where the outlet is | 
generally equal to the full diameter of the furnace; but when 
working under pressure in one of these high-pressure furnaces, 
Mr. Bessemer has found that an opening of 2} in. in diameter 
is sufficient for a furnace of which the transverse area is 672 
square inches, the area of the outlet being about 144th 
of the sectional area of the furnace. 
found that with an internal pressure of 16 to 18 Ib. per | 
square inch in excess of the atmospheric pressure one square | 
inch area of outlet may be reckoned approximately as the | 
area required for every 2 ewt. of coke burned per hour in| 


| 
| 


i 


In the engravings on page 189 the outlet of the furnace is | 


Thus it has | evening 


within the furnace may be employed, the gaseous and liquid 
fuels and air being forced by suitable foree pumps into the 
ehamber or furnace where combustion — », and where 
they are retained under the desired pressure by means similar 
to those hereinbefore described. Of the special arrangements 
designed by Mr. Bessemer for use under these circumstances, 
as well as of some other details connected with his system, 
we shall speak in « future number. 








PaRtiaL DesTRUCcTION OF A 1 aye emg gyi 
During the two days a portion Oxford an 
Wolvchempton Railway ‘Embankment, at Netherton, Dud- 
ley, has given way from the combined action of fire and 
water. When the line was cut the company had, of course, 
to purchase the mines adjacent, and at the spot alluded to 
the engineers found that the coal came up close to the 
surface. Some parts of the bank therefore contain masses 
of solid coal. ly, 
together wit 0 
coal to ignite. At the point, too, ee ~ 
crumbling away are going on a w pours w 
own the oa : t, and this carries a ae 
rubbish as it crumbles from the heat. Since on Frida 

ing watchers have been employed to prevent the rai 
being covered, and ly no accident has oceurred. In 
ddition to the wasting away of the embankment, the ordi- 
nary watercourse by the side of the rails is incapable of earry- 
ing so large an amount of water as the recent heavy rains 
have brought about, and the goods station to 0 foot desp in 
water. 
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THE BECKTON GASWORKS. 


(Concluded from page 173.) 

Tux bridges which the tramways between 
the retort houses are placed 78 ft. 6 in. apart, while 
the end walls of the houses are 50 ft. apart. 
The intermediate Gceupied with a stoker’s 
room and store-ro » however, are not built 
upon the ground le pon columns resting on 

iers, which raise of these buildings to 

1 ft. 9 in. above 
exterior bas no archi ] pretensions, but serves 
houses. They occupy an 
area of 50 ft. by 4 supported by ten cast-iron 
columns disposed in 
17 ft. apart longitad? 
On the top of these 
15 in. deep, stretch 
retort houses, and 


Gad 11 ft. 9 in. transversely. 
ight wrought-iron girders 
bWall to wall of the adjacent 
them are rivetted wrought- 
iron joists 6 in. deep, } in. thick, with 4 in. width 
of top and bottom Upon these transverse 


cists the flooring is HP @0nsisting of Zin. Yorkshire 
Leolinen, The floor o stok foom is thus 3 ft. 
6 in. higher than theedst-i of the retort 


houses, and is approached from ings by six 
steps, which lead into a ze 5 ft. wide running 
from endto end. The ‘the ‘ 
a room on each s@86f they 
long, and with rics, 
end in duplicate,” 
tort house have 
whieh isk 
which is 12 
by two smalh sooth? 
mediate passage 

The plane of 
ranges with the 
which are plac 
of 120 ft. betwét 
retort houses. 
square, the cent} 
scrubbers ; the 
selves, and one eG tou ches. “ The archi- 
tectural features Of this. ‘of the works are given by 
the side elevations of the purifying ho which are 
250 ft. 6 iu. the The foundations 


consist of massewoft Gog eager 
of 20 ft., which ' necessary un- 
reliable nature of the ground. But acon 
material, the conerete is not made continuous, but is 
laid in piers, for the most part 7 ft. 6 in. square for the 
outside walls, bat increased to a width of 16 ft. 3 in. 
in four places along the length of the building, and to 
25 ft. Gin. at the ends. . Upgm these concrete blocks, 
the upper surfaces of i t coincide with the 
original ground Iéyel, are the brick footings, and 
brick arches are turned froim’pitr to pier ta form a con- 
tinuous bearing fér the ucture so far as it is 
required. The, @nds of purifying house are 
finished with two6 ft. $i, 7 ft. 2 in. apart, the 
space being patitllled, iers finished with 
ornamented cagf. Two’ ae ft. 
9 in. wide, divide the bui /its lehgth into three 
parts, theppatral portion bet ween the entrances being 
ofthe wings. The arehed entrances 
tach side by piers 5 ft. Sin. wide, 
with the’ end piers, and the 
whole ts the ap of an arcade 
pierced in two storeys with light arches. Upon the 
concrete blocks, and also upan the centre of each founda- 
tion arch, a pier is built, 3 ft. in width, go far as the to 
of the plinth, which is 3 ft. above the ew made ; 
level. From this pointithe: piers taper to a height of 
7 ft. 9 in., which is tte level of the springing of the 
row of flat arches.‘qn the lower tier with which the 
side of the houge.is filled, and which support a string 
course 1 ft. 9in. deep, that forms the base for the 
plinth on the upper storey, This is higher than the 
lower one by ot. and is succeeded by a row of 
semi-circulag’ “headed arches; above a low parapet, 
pan@iled atid surmounted by a string course, corre. 
spanding bo the moulding around ¢ ‘ part of 
the completes the side elevation. Iding. 
The only beth in the uniformity thr lengt 
is at the two entrances, which are made with flat 
arches of 13.4.9 in. in width, but the upper storey is 
filled with the semicircular headed openings. 

The width ofeach purifying:house is 70 ft. divided 
into two spans of 35 ft. each, thercentral bearing for 
the principals a girder carried by a row of 
columns 25 ft. 5 im. dt} height. These columns, which 
have highly ornamented capitals, ame 12inodiameter at 
their upper ends, increasiig do | at the base; end 
resting upon piers 0 b work 3 49 in. Squate. 
Longitadinally they are ea 


of the 

250 ft. 

ia devoted to the 
houses them- 





Bf the stokechole floor. The} 


fows of five each, and placed 


pried down'to the depth | bien bestowed 


between each being spanned. by a lattice girder, the 
bottom member of heh j is “4 cogitedial a that the 


depth of the girder, which is 3 ft. 6 in. over the columns, | 6 ft. apart, those at the end ri 


33 ft. 3in. wide. Each is a plain brick building, the 
sides of which are divided into ls by piers 
above the ordi 


decreases to about half that in the centre. Each of | level to support the pediment of the gable ends. The 


these girders is divided into four bays, which correspond 
to the width of the principal rafters of the roof, 
and also to the ing brackets carrying the light rails 
that run from column to column, and which support the 
gearing for elevating and depressing the covers of the 
purifiers below. The roofs are framed with ordinary 
pitched primeipals, the rafters and struts being of 
T-iron ; the iron slate laths are placed 104 in. apart. 
The whole area of the purifying houses floors is 
broken up With a series of concrete piers 6 ft, square, 
and carried down to the depth of the other fouridations. 
These are for supporting the columns which carry the 
purifiers; there are four columns to each purifyer 
placed 17 ft. 6 in. apart. A square framing of timbers 
13 in. square is placed on the top of each group of 
columns, and this carries a purifying tank. 


a the flooring, consisting of 3 in. timber, which 

is laid at this level all over the house, and around each 

purifier. The lower storey is paved with 44 in. brick 

pavement, laid upon 9 in. of concrete, with which 

also all the columns are filled from base to capital. 
house will hold twelve tanks. 

The ends of the purifying houses will be left open 
to correspond in design with the sides of the building 
and in the front the space occupied by the scrubbers 
will be enclosed by a wall 9 ft. 6 in. in height, access 
being obtained by means of gates. The yard wherein the 
scrubbers are arranged is enclosed on two sides by the 
walls of the purifying houses, at one end by the venti- 
lating benches, and in frout by the wall just mentioned, 
There will be ten scrubbers in each yard, or twenty in 
all, and these will rest upon circular foundations 24 ft. 
6 in. in diameter, consisting of a dwarf circular wall 
1 ft. 6 in. thick, and 20 ft. in diameter, intersected at 
right angles by straight walls of the same thickness, 
These scrubbers will be placed 30 ft. apart from centre 
to centre, and will rest upon timbers laid om the top 
of the brick foundation walls. Between each row of 
scrubbers are placed two capacious tar tanks. 

The exhauster and engine houses are placed in front 
of the purifyers and scrubbers. Considerable care has 
én upon the design of these buildings, and 
with a successful result. Terra-cotta and coloured 
bricks have been largely introduced, and the moulded 

els und. windows are particularly well designed. 
he ¢xhauster and engines are placed bencath one roof 
the former with their engines occupying one wing and 
the Gentral*portion of each building, the other wing 
ing devoted to the pumps and the power required to 
drive them; the former occupy a space 55 ft. long; 
the latter a room 26 ft. by 25 ft. The foundations 
are those common to the other buildings — con- 
crete, 20f€) in depth, and in this case 5 ft. 3 in. 
thick. The central part of the facade is divided into 
three bays, by piers 2 ft. 3in. wide, the centre bay 
being filled witha door and window above, the side 
bg each with two square-headed windows ; a plinth, 
3 It. high, exténds from end to endwf the building. 
At the upper end of the piers, a rich pagelling of terra- 
tta is placed and =heneath a filet ft the same ma- 
ieerial, and this part of the building is @ompleted with 
‘curved pedimetif.”: The wings are ft¥y well propor- 
tioned ; each is divided into two naffow'side panels, 
and one wide central space, by piers, the latter being 
filled with circular-headed tf sor below, and flat. 
headed ones above, and all the mouldings being made 
im terra-cotta, above a low parapet, the upper string of 
Which coincides with the springing of the curyed partof 
fie pediment, finishes the fagade, and screens a part 
of the pitehed roof, the ridge of which is surmounted 
by a wrought-iron scroll work. The ends are designed 
to harmouise with the sides of the building. The 
gable is suratounted by a pediment, the angle of 
which is governed by the pitch of the roof, and the 
end is unbroken by any winkowe, and only one door. 

The flooring ob this building corresponds in level 
to that of the newly made ground, or to Thames high 
water, and is formed of 25 in. York landings, resting 
on rolled joists ; but beneath is an available area, at a 
depth of 7 ft..9 in. below the floor line, within which are 
laid the mainsdeading to aud from the exhausters. This 
lower floor is ‘made of brick paving, laid on 9 in. of 
comorete. The exhausters, three in number, will be 
ranged down the centre of the house; their founda- 
tions will-consist of concrete blocks 8 ft. wide, 14 ft. 
long, antl of the same depth as the rest ef the founda- 
tions. Upon these will be built the brick foundations, 
PH, Gin. high by 5 ft. wide by 8 ft. long. “%.4) 
'8The boiler houses, which are adjacent te the ex 





uster and engine houses, are 51 ft. 9in. loag by 


| upper part 
i4ft. Bin. squs 


Upon this | 
framing is also placed a series of trussed joists, which 





panel is 
for 


of each 


ierced with small semi- 
circular headed f 


" ight, and a ventilator 
Uwith a pointed top, surmounts the 
atte the centre of the building. The 
h ordinary pitched principals, and 
be accommodation in each house 
in diameter and about 30 ft. in 
upon which they will be sup- 
‘arches, whose abutments are of con- 
crete, 4ft. 6in ™8iitek. The floor of the boiler house 
will be of 44 in? Bick, Bpon concrete, and the boilers 
will be covered Wi8t a flagging of 3 in. York landings. 
At the ends of #h@ louse the boiler flues converge into 
a tunnel 2 ft. Bind’ wide, and about 6 ft. high, that 
runs across the house at the rear of the boilers. ‘This 
is turned into the bottom of the shaft, by a semicircu- 
lar arch, 3 ft. Wide, which is the size of the chimney, 
at the base. * The height of the shaft from the ground 
to the upper side of the cap is 80 ft. The plinth, 3 ft. 
deep, is 10ft.*Sitt. square, surmounted by a taper- 
ing pedestal, 9 ft. 6 in. at the base, and 9 ft. 2 in. at 
the top; upon this is placed the shaft, which, at the 
lowermost part of its stalk, is 7ft. Gin. square. It 
tapers with a batter of 1 in 60, and with chamfered 
sides, to the cap, which is of an elegant design, 
worked out in terra-cotta. For nearly half its height 
boot oy ag tai ned With firebrick, 9 in. at the base 
and 44 in. above. At the Commencement of the stalk 
the thickness of the brickwork is 18 in., decreasing 
to 14 ft. atthe top. At intervals of 4 ft. throughout 
its length, four courses are built in cement, and 
bended with iron laths 2} in: by 4 in. at the top, and 
with hoop iron at the bottom, 

The meter house, photometer room, and laboratory 
are all combined within one building, of which the 
‘central part or space, 34 ft. by 47 ft., is oecupied by 
the meter house, and the wings, 31 ft. by 14 ft., by 
the laboratory on one side, and the photometer room 
on the other. There will be two station meters, each 
of them 16 ft. square, and carried on massive brick 
foundations upon concrete; the mains to and from 
the meters will be laid upon the lowest level of the 
buildings, the main floor of the house coinciding 
with the general level of the works. The design of 
this building harmonises with the rest of the works, 
though in detail it differs from any of them, still the samc 
combination of coloured bricks and terra-cotta pre- 
vails, though differently blended. The small projec- 
tions on each side of thé meter house, which fulfil 
the duties of photometer room and laboratory, are 
designed in keeping with the structure to which they 
are attached. 

The position of the four gasholders is shown upon 
the general plan we published last week. The level of 
the ground around the holders has only been raised 
one foot above the original surface, so that it is 4 ft. 
below the new ground line of the rest of the work. 
The tanks containing them are each 182 ft. clear in 
diameter and 40 ft. deep ; the bottom of the pit will, 
however, only be carried to a depth from thegew sur- 
face of about 32 ft., the additional 8 ft. beingobtained 
by the construction of an iron ring around the tauk. 
The cone of carth in the centre of each tank will be 
dressed to a slope with a flat table in the centre 15 ft. 
below:the ground level. The surface of the cone will 
ie Gortered with 2{t. of puddle, upon which is 
laid Din. of concrete and .a pavement of brick on 
edge set in cement. ‘The puddle is also carried 
around the concrete block in the middle of the 
coné, which serves as the fowndation for the centre 
standard of the holder. This block of concrete is 
12 ft. square and 8 ft. —_~ Upon nor nay a brick 

ier, 7 ft, Gin, square, and surmounte a granite 

lock Selb. inedepth..0 The puddle is ereuied be- 
neath the foundations:of the walls of the tank and 
behind the sides. Between the foot of the cone and 
the bottom of the wall is # flat annular space of 6 ft. 
6 in. in width, paved with brickwork 3 ft. in depth. 
The walls at the bottom are-44 bricks thick, detreasing 
2) bricks at the top. There are twenty-eight piers 
built around the tank to t the columns,, -These 
piers are 6 ft, thick, by 84,9 in. wide. ite each 
pier at the bottom of the tank there will be a stone sill, 
4 ft. by 2 ft. Gin. by 1 ft.ythe top of the sill being 40 ft. 
below the top of the tank. There will be also four 
stone blocks, each 18 in. deep and 1] ft. square, in the 
centre of the pier, let into the faceof she tank wall. 


To these, which are placed at distanees ap»rt, 
will be attached the holder Ip bolts. The 
e of the brickwork of this-part 


ridge of the 


roof is framed = 
slated. There § 
for three boil fs, 


the work is laid 
‘lias lime, with hoop ixom bond. Upon the top 


o yariis,,  « 
Fe iy 
~~ 
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of the brickwork around the tank is laid a sill of 
Bramley Fall stone, 5ft. 3in. wide and 2 ft. 
serving as a bed for the columns ranged round 
holder. The wrought-iron ring which completes the 
tank is 9 ft. 1}in. in depth, and is made at the 
bottom with a plate ring fin. thick, which rests upon 
a bearing immediately Seine the Bramley Fall sill 
just spoken of. An angle-iron, 4} in. by 44 in. by @in., 
connects this foot ring to the sides of the iron wall, 
which are made in three courses of plates, the lower 
one being 4 in. thick, the next 7 in., and the upper 
one } in.; at the top an angle-iron, 4} in. by 44 in. b 
}in., completes the tank. External y, this fs nate 
is strengthened by a band plate }in. thick and 6 in. 
deep, which runs around it pr its whole circumference, 
and vertically by plate and angle-iron stiffeners. 

The well to each tank is 10 ft. in diameter inside, is 
built in brickwork and lined with Portland cement } in. 
thick. At the wean. turned communi- 
cating with the tank, for the 30 in. horizontal inlet 
and outlet pipes to by: je + A stone curb, 12 in. 
thick and 14 in. vil ised on the top of the well. 
Upon the top ofceath nots twenty-eight piers 
spaced around the! tagk’ will be placed a cast-iron 
column 40 ft. in height to the underside of the con- 
necting girders. The plinths on which they stand 
are 4 ft. 8 in. square at the base ft. high, and 
1} in. metal; they are secured to the stone sill by 
the holding-down bolts 2 in. The columns are cast 
in two lengths, connected by internal flanges and 
eight bolts. The base of the column is attached 
to the plinth in a similar manner. The bed or 
anchor plates, built in the piers of the tank, are 
& ft. square and 1} in. thick, built into the brick- 
work at a depth of 10 ft. below the surface, and 
bolted to the base of the plinths by four 2 in. diameter 
bolis, .The diameter of the columns at the top 
is 2 ft. 3 im, enlarged into.a square cap 3 ft. 6 in. on 
a side. To each column is attached a cast-iron guide 
1 ft. in depth, but made with an inner surface to 
correspond with the contour of the column to which it 
is bolted. The bearing surface of the guides is 4 in. 
wide with chamfered — of 1 in. on each side. The 
edges of these are flush with the face of the tank, 
where the guides are continued down to the bottom, 
but with a different section, the latter being ‘flat iron 
plates 18 im. wide with small projecting ribs. which 
guide the rollers and form their travelling path. At 
the top, the columns are connected to wrought-iron 
girders 3 ft. Jin. deep, which are bolted together-over 
the columns, the junctions being hidden by tlie’ érna- 
mental capitals which surmount the columns. 


The gasholders are 180 ft. diameter, and 4Q ft, Gin. 
deep, of wrought iron. The centre tube will beS ft: 
in diameter and 21 ft. long, made of : 
plates din. thick, rivetted together, and i 
vertical T-irons. A channel iron ring pasmes § 
the bottom, 5 in. by 24 in by $ in. on the outsidg 
angle-iron on the inside, with two horizontal 
by 4in. thick, crossing each other at right 
The roof of the holder is carried by 28 main ra 
foot deep, built up of }in. web plates and angle 
flanges 44 in. by 3 in. by gin. This rafter is 
with a wrought-iron diagonal bracing, year 
from the circumference to the centre being tr as 
a separate principal; from the curb to the channel 
iron around the bottom of the central tube 28 tie-rods, 
lj in. in diameter, are disposed radially around the 
circle. Between each main truss from the curb, for 
about 30 ft. towards the centre, two secondary rafters 
of T-iron 4}in. by 3} in. by jin. are placed, the one 
end resting upon the curb, the other upon girders 
arranged concentrically between the main. rafter 
around the holder. For the next 30 ft. one .inter- 
mediate rafter is placed between each pair of principals. 

Besides the girder just mentioned, as ranning 
round the holder about 30 ft. from. the curh, minor 
horizontal stays of T-iron 3in. by 3im. by gin, 
are placed at intervals of 7 ft. 3 im. concentricall 
around the roof of the holder. The top curb is 
made of two angle-irons 44in. by 4}in. by Jin., 
and three gin. plates, a top one 1ft. #in. iz, 
and a lower one Lft. 5in.,in length; these; ate 
placed 1 ft. Lin, apart, so as to receive’ the, ends 
of the principal rafter between them, Anjont 
side plate’ rivetted to the angle-irons completes 
the curb, and runs around the gasholder. The 
sides of the holder are stiffened by 28 tubes 
formed of wrougbt iron, whose position corresponds 
with that of the columus ranged around the tank; 
they are formed of fin plate, 1 ft. wide and 1 ft. 
deep, with semicircular ends, and rivetted to a flat 
plate forming the side of the tube by means of angle- 
Irons 44 in. ty 44in. by }in. At the lower part of 










these tubes is attached the bottom curb, built up of 
i wee 4} in. in, by } in., and four plates 
Sin. wide by bie thik” The A he of the holders 
are built in tiers of plates 2 ft. deep, the top and bottom 
rows being ¥, in. thick, and all: the rest. of No. 12 
B.W.G. On the roof the outside row of plates 
next the curb will be 3ft.'wide and ¥, in. thick 
riveted to the curb. by gin. rivets 1} im apart 
second and third rows will be of the same width, 
but din. thick. The same thickness i 






served in the first, second, and third from the 
centre, and all the rest are of No. 12 B W.G. These 
plates are for the most . other by 
jin. diameter rivets, apart, and the joints 


which overlap each } will be made good 
with oiled tape. Th 

ferent natures ; thoseattached to the top of the holder 
will be fastened to the eurb by means oF brackets, and 
will be 2 ft. in diameter, wath a flange on one side 
2in. deep. The lower’ rollers, which travel in the 
tank, will be 7 in. diameter and 9 in. broad, running 
in brackets bolted to the hollow curb. 

The general offices of the works form # conspicuous 
feature in the whole design. They consist of a main 
building, of 50ft. frontage, and a clear inside width 
of 37 ft., and two small -buildings attached for the use 
of stores. On the ground floor the main building is 
divided into four by two passages which cross each 
other at right angles, and which are paved with York 
landings. On one side is the engineer’s office, on the 
other the superintendent’s, while those of the clerks 
and accountants occupy positions respectively to the 
rear. Above, the space is divided into a board room, 
34 ft, long and 18 ft. 6 in. wide, a waiting room, and a 
secretary's office. 

A considerable amount of ornament has been 
lavished upon the exterior of this building, and the 
interior will also be suitably decorated. 

Such is a general description of the new works 
which the Chartered Gasworks Company are rapidly 
completing, and which, when finished, will form the 
largest establishment of its class in the world. Con- 
siderable criticism and some sneers have been already 
expended upon its desigu by those who lose sight of 
the fact, that in the few points at all open to attack, 
absolute constructive detail has been made to blend 
with real artistic taste, The whole works have been 
schemed by Mr. Evans, whose large and extensive ex- 
perience render him especially fitted for the task. In the 
Beckton Gasworks he has proved on a vast scale what 
Mr. Paddon, of Hove, has shown on a smaller one, 
that gas manufactories need not of necessity be 
hideous. Both these gentlemen are indeed gas engi- 
weérs deserving the name, and not mere distillers of 
eoals- Pending the publication of extensive drawings 
af the works at ing, which are now in course of 
preparation, we regerve@ur detailed description, con- 
tenting ourselves if thé meantime with the gencral 


The consideratiog’ Of the machinery and plant must 
also be deferred tila still later date, as its exact na- 
ture and dimensiaiy have not yet been finally settled.* 


———————————— 


in, paccount which vir tic given. 


; eect 

Miv-Cuayset Tetecrarns.—The shares in the Inter- 
national Mid-Channel Telegraph Company (Limited) have 
been alletted, and the eos for the manufacture of the 
cable has beem given to the Telegraph Construction and 
Maintenance Company. 





Wuirworta Scnotansnirs—The following is a list 
of the eful didates, with their ages, occupations, and 
the number of marks they obtained, who have been reported 
to the Beiehee and Art Department as entitled to the ten 
Whitworth Scholarships of 1001. a year each :—William H. 
Greenwood, age 23, engineer student at the Mechanies’ 
Institution, Manchester, 143 marks; Thomas A. Hearson, 

23, engineer student, Royal School of Naval Architee- 
ture, 137 marks; John, B.Sc., Hopkinson, aged 19, student 
at Cambridge University, 134 marks; Thomas &. 


24, mechanical engineer, Leicester, and Owens 





, 


aod am 127 marks; George A Greenhill, L 
7 student at Christ's > gag or ge Combeidge Uni” 
é R. Britile, i 


versity, 116 marks; 
student at Sir Walter St. John's 8c 
marks; Thomas W. Phillips, aged 23, student at British 
School, Millwall, and Royal ¢ College of Science, Dublin, 109 
marks; Richard Sennett, aged 21, engineer student af the 
Buckley. pet fem D eindiat ab Marekaes Tarlare 
a Bl, engineer stu at it Taylor's 
School, 97 marks; Charles E. Leeds, aged 23, B.A. (Oxon), 
student at Oxford University, 06 marks. 


, Battersea, 1138 


* In the notice of these works last week it was stated that 
the width of the new road the Company are making from 
their property to the Barking-road will be 30@ft.. This 
width refers only to that portion of the road upon their own 
estate, the width of fo suas length will be ee 
Thefe was also a misprint by which it was made to a 

each retort beans ons Miiedl with 300 benches, inetend of 30. 
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THE IRON AND STEEL INSTITUTE. 

_ Tue town of Middlesbrough is to be visited 

the ensuing week by the members of the Iron 
Steel Institute, who will hold 


what ae to be a 

very successful meeting there on Wednesday and 

Thursday next. The fi ing is an abstract of the 
rogramme : 

Quarterly Meeting of the North of England Trade—Thr 


—— meeting of the North of England Iron and Allied 
rades been fixed for Tuesday, 2ist September, to suit 
the convenience of gentlemen a i Institute meet- 
ing. It will be held in the Royal Exc: from eleven to 


General Meetings —-On Wednesda a 
meeting will be held in the Odd Faloey’ tid. se 
and @ half. ~— of j 
. a hieh, several mentioned 
below will be “eam and — 04 
Thursday Morning.—A meeting will be held at 
the same time and place, ir the reading and discussion of 
the remainder of the papers, or such of them as can be taken 
during the time alloted for the — a. 
Papers‘ On the Development of Heat and ite A i- 
ation in Blast Furnaces of Different Dimensions,’ by Mir. 
Isane Lowthian Bell, Newcastle; vice-president. “On 
Siemens's Regenerative Furnace, and its Application to Re- 
ing Furnaces, connected with Rolling Mills,” by Mr. 
Josiah T. Smith, Barrow-in-Furness; vice-presi * 
the Manufacture of Rai 


for Shipbui ing, and ite 4 on the 
ment and Commerce of Nations,” Mr. ©. M. Palmer, 
Newcastle. “On the Siemens-Martin of Manufactur- 


ing Steel,” by Mr. R. Howson, Middlesbrou * Deseri 
offs Hot last Fire Brick Stove,” by 7 Whiledl 
Stockten. “On the Production and Application of Combus- 
. I. Benson, ° 
. “Ona New Process of Refining Iron,” by Mr. J. 


Palmer Budd, Ystalyfera. ‘ is 

morning sitting on Wednesday, remainder 
of the day will be available for visiting the iron and other 
works in the neighbourhood of Mi h and Stockton. 
The following is a list of the works that be opened to 
visitors on ing their cards of membership. 

Midd h—Tees Side Iron and Tees Engine Works 
Hopkins, Gil and Co., Limited), Blast Furnaces, 

ling Mills, Engine and Bridge Building Works, 
Reenter: Middles' Ironworks (Bolckow, V: \ 
and Co., Limited), Blast Furnaces, Rolling Mills F, ; 
Cleveland Bolt and Nut Works (Cleveland Bolt and Nut 
Company) Cleveland Yard (Backhouse and Dixon), 
Iron Shipbuil: ; ‘Pees works (Gilks, Wilson, Pease, 
and Co.), Blast Furnaces; Poundry (Cochrane, 
Grove, and Co.) Foundries and Engine Works; Ormesby 
Ironworks (Cochrane and Co.), Blast Furnaces ; Normanby 
Ironworks (Jones, Dunning, and Co.), Blast Furnaces; Cargo 
Fleet (Swan Coates and Co.), Biast Furnaces; Lin 
Ironworks (Lloyd and Co.), Blast Furnaces; Acklam Iron- 
works (Stevenson, Jaques, and Co.), Blast Furnaces; New- 
port Ironworks (B. Samuelson and Co.), Blast Furnaces; 
Clarence Lronworks (Bell Brothers), Blast Furnaces.— Crosse 
River by Ferry. 

Stockton,—tKail Mills (Stockton Rail Mill Co.), Rollin 
Mills; Malleable Ironworks (Stockton Malleable Iron Co}, 
Rolling Mills ; Thornaby lronworke (W. Whitwell and Co.), 
Bleat Furnaces and Kelling Mills; Teesdale Ironworks 
(Head, Wrightson, and Co.), Engine Works and Foundries ; 
North Yorkshire Ironworks (North Yorkshire Iron Co.), 
Rolling Mills. 

After the conclusion of the general meeting on Thursday 
it is proposed to visit the mines and ironworks at Eston, and 
the neighbourhood. The following will be available, but de- 
tailed programmes will be issued at the time of meeting, and 
will be found in the reception-room. 

Eston.—Southbank ironworks (Southbank Iron Co.), 
Blast Furnaces; Clay-lane Ironworks (Clay-lane Iron Co.}, 
Blast Furnaces; Cleveland Ironworks ( kow, Vanghan, 
and Co.), Blast Furnaces; Eston Mines (Bolckow, Vaughan, 
and Co), by private railway from Eston Junction; Nor- 
manby Mines (Sell Brothers), by railway from Cargo Fleet ; 
Upleatham Mines (J. and J. W. Pease), by rail to Marske. 

At six o'clock on Thursday, 25rd instant, the North of 
England Iron-T'rade will entertain the members at dinner, 
at the Zetland Hotel, Saltburn (morning dress), and after 
the dinner a special train will be provided to convey visitors 
back to Middlesbrough, Stockton, &. Tickets will be ad- 
dressed to al) members who have pommel yr — of 
being present ; other members are requested to to the 
pose. Sng A limited number of tickets wil! be wold to non- 
members, price Zlse. Early application should be made to 


| one o'clock on that day. 





secretary. 

On Friday the works at Darlington, Consett, Ferry Hill, 
"Gecemont, &2., will be available for the members 

to vi The following is a list: i Ironworks 
(Darli fron Co), Holling Mille; Works, 
(Shildon Works Co.}, Locomotive Engineworks ; 

Skerne fron works, i Pense, and Co:), 
pare. bye Rise Carr ironworks, ry, Janson, 
and “a Rolling Mills; Darlin, { 3 
Forge Co.); Grosmont Ironworks, Whitby (C. T. 


Bagnall), Blast Furnaces; Glaisdale Ironworks (Glaisdale 
Iron Co.), Blast Furnaces; Consett Lronworks (Consett Iron 
Co.), Blast Furnaces and Bolling Mills; Ferry Hill Iron- 
works (Rosedale and Ferry Hill fron Co.), Blast Purnsees ; 
West Hartlepool Ironworks (7. Ri and Sons), 
Rolling Mills, Engineworks, and Foundries. 





New Banovercy.—Mer. Titus Salt, 





‘alt, of Saltaire and Crow 
Nest, Yorkshire, has received from Mr. Gladstone the offer 


of a baronetcy, which he has accepted. 
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KURRACHEE HARBOUR WORKS; “TITAN” FOR LAYING BLOCKS OF MANORA BREAKWATER. 


CONSTRUCTED BY MESSRS. STOTHERT AND PITT, ENGINEERS, BATH. 


(For Description, see the opposite Page.) 
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Steam Ouwtevers.— The authorities of Glasgow have 
granted permission to run experimentally omnibuses drawn 
by patent road steamers with india-rubber tyres, built by Mr 
K. W. Thomson, C.E., Edinburgh, through the streets of 
their aty Before 
official over to Edinburgh, where he witnessed a trial run of 
8 road steamer with an omnibus attached to it. 


oming to this decision, they sent an | 


Rartways rv Pexv.—The summit of the projected rail- | 


way from Ariquipa to Puno and Cuseo, of which we have 
before spoken, will be nearly twiee higher than that of any 
other railway yet constructed, the elevation being 15,200 ft. 
above the sea. The barometer stands at but 14 in. of mercury, 
and a cubic foot of air contains but half the quantity of 
oxygen of a similar bulk at the sea level. 





Sreau petwaes Lospox ayp Cotox.—London is at last 
to have a direct line of steamers from Colon and the West 


;| Indies, the West India and Pacific Steamship Company 
| (Limited) having arranged for a monthly line homewards to 
| commence in January next. By the new route produce will 


be brought from ports in Central America, California, and 
on the South Pacific, vid the Isthmus of Panama, to London. 











Serr. 17, 1869.[ 






93 





COUNTER-PRESSURE BRAKES. 

A ov eee ago* ot yo attention to the 
fact t ‘or some e wa engineers on the 
Continent have been extensively ting the plan of 
retarding trains by reversing the engine, and thus 
availing themselves of the counter pressure against 
the pistons. In the article already referred to 
we give particulars of the principal systems with 
which trials have been made, namely, Bergue’s, 
Krauss’s Von Landsee’s, and, lastly, though by no 
meaus least, Le Chatelier’s, whose system Ee come 
into extensive use, his apparatus being at the present 
time applied to no less than 1800 locomotives in France 
alone. M. Le Chatelier’s system has, in fact, proved 
so successful on the Continent that we think it is 
quite time that it should be tried on some of our own 
lines, and we are therefore very glad to see that an 
excellent treatise on the application of counter-pressure 
steam in locomotive engines, of which M. Le Chate- 





in 
in Aleve sapere wa 
long, however, as the injection is proper 
either of them can be used with ; 
success. 


In order that an engine may be reversed with 
and safety at any time when running, it 
found necessary to adopt in connexion with 
Chatelier’s apparatus, screw reversing ; 
Paris and Lyons line M. Marié has 
rangement of reversing gear which was 
use some years ago on the Great Eastern line by Mr. 


Robert Sinclair,* and we understand that it is found | i 


to answer well. 
In the earlier trials made with M. Le Chatelier’s 








lier is the author, has been translated into the English 
language by Professor Gordon, of Geneva.t 

_M. Le Chatelier’s system of retarding trains con- 
sists, aS many of our readers are no doubt aware, in 
reversing the engine and simultaneously delivering into 
the exhaust pipe certain proportions of water, or 
water and steam, from the boiler, the object of these 
injections being to prevent the hot gases in the smoke- 
box from being drawn into the cylinders, and to pre- 
vent the overheating of the pistons, slide valves, &c. 
M. Le Chatelier commenced experimenting on his 
; amp about the middle of 1865, and in that year he 
drew up a programme for a series of experiments to 
be made on the Northern Railway of Spain, of which 
line he was engineer-in-chief. According to this pro- 
gramme trials were to be made of injecting into the 
exhaust pipes on the reversal of the engine ; 1st. Steam 
mixed with air; 2nd. Steam alone in sufficient excess to 
prevent the entrance of air; and 3rd. Water instead of 
steam. These experiments were carried out, but not 
eo | in the manner in which M. Le Chatelier 
intended ; and it was not until the end of last year, 
when M. Le Chatelier found time to attend to the 
matter personally, that the system was brought into its 
present state of perfection. As at present fitted to 
the locomotives of the Paris and Lyons Railway, a 
line on which it has been more extensively adopted 
than on any other, M. Le Chatelier’s apparatus con- 
sists of a copper box divided into three compart- 
ments, of which those at the ends respectively 
communicate with the steam and water spaces of the 
boiler, while the central one is in communication with 
a pipe leading to the exhaust pipe, as we shall explain 
presently. Small slide valves, fitted to the partitions 
of the box, enable the supplies of steam and water ad- 
mitted to the central compartment, and consequently 
to the exhaust pipe, to be regulated with the utmost 
nicety. The pipe already mentioned is from 1 to 
1} in. in diameter, and, on reaching the leading end of 
the engine, it bifurcates, as shown in the annexed 
eugraving. Great care has to be taken that the bifur- 
cation is so arranged that the mixture of steam and 
water is equally distributed towards the two sides, 
and this, and the proper action of the regulating 
slides, are matters whlebase carefully tested before an 
engine, fitted with the apparatus, is placed on regular 
service. The manner in which the mixture of steam 
and water is admitted to the exhaust has to be varied 
in certain cases to obtain the best results; and our 
engraving shows two arrangements which may be 





* Vide an article on “ Retarding Railway Trains” on 
page 229 of our last volume. 

+ Railway Economy: Use of Counter-Pressure Steam in 
the Locomotive Engine as a Brake. By M. L. Le Chatelier, 
Ingénieur en Chef des Mines. Translated from the author's 
manuscri Lewis D. B. Gordon, F.R.S.E., Honorary 
Member of itution of Engineers in Scotland. Edin- 
burgh: Edmonston and Douglas. 





apparatus on the Northern Railway of Spain, the 


quantity of water injected into the exhaust pipe was | i 


small, the amount of steam being largely in excess. 
The more recent experiments made by French en- 
gineers, and notably those made by M. Le Chatelier 
himself, have demonstrated that the best results are 
obtained by the use of a quantity of water more or 
less largely in excess of the quantity of steam, and in the 
majority of cases even of water alone. The water 
escaping from the boiler under pressure, and at a 
temperature equal to that of the steam, enters at once 
into ebullition on reaching the central compartment of 
the box already mentioned ; and during its subsequent 
passage along the pipe leading to the exhaust passages 
and along those passages themselves it partially eva- 
porates, and becomes as it were disintegrated and con- 
verted into a fine mist, the aqueous particles being 
carried in suspension by the steam produced. us, 
in the case of the water disch from a boiler 
worked at 130lb. per square inch, about 14.45 per 
cent., will be evaporated, and each cubic foot of steam 
produced will carry in suspension about 0.36 per cent. 
of its volume of water ina state of minute subdivision. 
This “wet steam,” as it may be called, is found to 
flow freely through the passages, and being pumped by 
the action of the pistons into the boilers it is fou 

to perfectly lubricate the moving parts and prevent 
the overheating, burning of packing, &c., which have 


resulted when air or steam alone have been admitted | wi 


to the exhaust pipe during long runs with the engine 
reversed. In certain special cases 
considers that a mixture of steam and water may be 
admitted to the exhaust pipe with good results, and 
he therefore advises that engines should be fitted with 
means for injecting both steam and water; but in the 
majority of instances he states that the 
water alone will fulfil all requirements. The state of 
the vapour escaping from the chimney affords sufficient 
indications to ena 
jection to the necessary amount. 


The amount of retarding power which can be ob- and 





* M. Le Chatelier states in the treatise to which be ay 
already referred, that this reversing gear was originally 
signed by Mesure. Kitson, of Leeda and the statement is 
endorsed in a note by his translator, Professor Gordon. 
This, however, is a mistake. The gear—which, by the bye, 
we illustrated on page 300 of our third volume—was designed 
by Mr. W. H. Maw, who was engaged under Mr. Sinclair 
on the Great Eastern line at the time of its adoption, and it 
was applied to some engines built for the 
Company by Messrs. Kitson, of Leeds, as also to others 
shout the came time by Monee, Slaughter, ing, 
Co., of Bristol, Messrs. Neilson, of , and 
Schneider and Co., of Creusot, The latter firm exhibited an 
engine Sted with it at the Faris Exhibition of 1887. 


M. Le Chatelier po 


injection of | * 


a good driver to adjust the in-|t 





gear was, however, we believe, first brought 
of the Paris and L Railway Company by a member of 
Messrs. Kitson's and hence mistake we have 


mentioned. 
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We have now given a 
Chatelier’s system, but 
interesting problems connected with it whi 
has not allowed us to touch. Of some of these we 
may have something to say on a future occasion, but 
meanwhile we recommend our railway engineers to 
read M. Le Chatelier’s pamphlet, and we can promise 
them that they will find its pages full of matter which 
will interest them. 
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and tend to keep the joints close. 
crete blocks will be stepped cast-iron blockings to receive the 
ae rs, as shown in the diagram. sleepers will consist 
of through timbers stretching in single lengths from side to 
side of the breakwater, and of sufficient strength to carry the 
“Titan” and other loads, and distribute the 
i as well as tie the work together during erection. 
ere is no doubt but that the ormance of this novel 
machine wil] be watched with considerable interest by all who 
ate concerned in maritime engineering, and if the method 
ves successful, it will assuredly be adopted by engineers 
in « certain number of eases. We say in a certain number 
of cases, for it is not in every instance that such a method of 
erection would be either practicable or advantageous, and we 
think that Mr. Parkes may justly take credit for inventing a 
method which is peculiarly applicable to the ense which he 
has in hand. The range of spring tides at Kurrachee is 
about Oft., and thus the breakwater itself is low, and the 
depth to which the stones will have to be lowered is not 
great; it is obvious that in greater depths of water, or for 
greater heights of wall, the process here described would be 
too slow for adoption. The practical advantages of this style 
of sea wall are very great; the vertical walls are correct in 
principle, for it is well known that waves do not break 
violently upon vertical faces in deep water as upon sloping 
beaches, but rise and fall unbroken without thaking or dis- 
locating the breakwater. There is a great economy of ma- 
terial combined with closeness of work, and the solidity 
attained by bedding such huge blocks on their natural faces 
ean hardly fail to ensure the durability of the structure. In 
all essential particulars we think that the Kurrachee break 
water is admirab!y designed, and trust that we may soon 
hear of its rapid and successful progress. 


Bese.es or Mencury Fioarine on Water.— When 
the leeture room of a chemical laboratory is provided with 
a sufficient supply of water under strong pressure, it is 
possible to make, and exhibit there an experiment, which, 
owing to a deficient pressure of water in such rooms, has 
been almost unnoticed. The experiment is the following : 
Under an ordinary water tap, the opening of which has 
from 10 to 12m. m. diameter, a large sized porcelain basin 
is placed, containing from 15 to 20 kilos. of mercury; the 
water tap being suddenly opened, a strong flow of water 
is caused to fall in the basin at a height of from 8 to 10 centi- 
meters from ita bottom. On turning off the flow of water 
again, it will be seen that on the surface of that fluid there 
float about bubbles of mercury, usually exhibiting a diameter 
of only one centimeter, but occasionally some are found 
of two or three times that size. As a rule these bubbles 
are very ephemeral; now and then, however, it happens 
that some may be caught, along with a [quantity of water, 
in a small beaker glass, and, on the mereunal bubbles 
bursting, it will be seen how very small a quantity of 
mercury these bubbles consist of. Professor Hofmann 
mentions that he saw this experiment first exhibited in 
the leeture room of the Royal College of Chemistry, London, 
when, some twenty years ago, Professor Melsens, from 
Bruxelles, was on a visit there. The pressure of water at 
the lecture room just named is from 10 to 12 metres; in 
the new laboratory of Berlin University the pressure of 
the water circulating in the tubes and pipes is from 20 to 
20 metres. 

Tax Nartes Warerwor«s.—The plan for the immediate 
execution of the Naples Waterworks, which is now before 
the municipal council of that city, is supported by Baron 
Erlanger, who has made financial arrangements in Paris, 
amounting to about one million and a half sterling, for 
carrying out the entire matter at once. The preliminary 
deposit, 200,000f., of the caution money (40,0001), was paid 
by him on the 24th ult. The plan of the engineer and con- 
cessionaire, Mr. E. Petito, adopted by Baron Erlanger, is 
to conduct the spring waters of the basin of Sereno, which 
are of the greatest purity, to Naples, a city of 600,000 in- 
habitants, from a distance of about 20 miles. The Municipal 


THE FAIRLIE ENGINE. 
To rus Eprron or 
Stn,—Your remarks upon the success of the 
late experiments with ieee are receiving con- 
sl attention from all sides ; it is pleasing to think 
that we may shortly look for improved convenience in rail- 
way travelling as well as eventually improved traffic 


You illustrated some time ago a design of Fairlie’s engine 
which was being built for Queensland, and Iam given to 
understand that the Government are at present having more 
en built in this country. 

y astonishment, however, was very t when I further 
heard that such is the superintendent's opinion and experience 
of untried English schemes that they have abandoned the 
Fairlie system altogether as a may pry and ~~ 
going back against engineerin inion to the ol stem 
aoe engines for excepti y light traffic upon Sn. Gin. 

uge. 

Surely there is some mistake here. It can never be true 
that a superintendent out there is willing to hold himself up 
to ridicule for abandoning the system Fairlie which promises 


0 great a future ! 
here is only one conclusion reconcilable with such con- 
duct. It may be the glorious future is yet too far ahead. 
Yours obediently, 
As Otp SupscripEr. 

We believe it to be quite true that the engines mentioned 
by our correspondent are lying idle at Queensland; but 
any valid reason why this should be the case is unknown to 
us. We believe that it has been asserted that the engines 
will not pass freely round the eurves of five chains radius 
on the Queensland line; but it is scarcely likely that an en- 
gineer of Sir Charles Fox’s experience, having a thorough 
knowledge of the work the engines would be called upen to 
perform, would send out engines unfitted for that work. More- 
over the engines before being sent out were on several oecasions 
run round curves of 120 ft. radius at St. Helens, in Sir 
Charles Fox's presence, and there is no reason why that 
which has been done in England should not be repeated in 
Queensland. It is only right that we should mention here, 
that the Queensland engines, although built upon Mr. 
Fairlie’s principle, were not designed by Mr. Fairlie; who 
was in fact in South America at the time they were con- 
structed, and who has, we believe, never even seen them. 
The engines, like the first locomotive built by Messrs. Cross 
on Mr. Fairlie’s plans, have the defect of not being provided 


with a transverse mid feather in the firebox, and it is quite 
possible, therefore, that the draught through one set of tubes 
may interfere with the proper action of that through the other, 
and thus diminish the steaming power of the boilers.—Eb. E.) 


Tus Teanssrort or Fruit ny Rati.—Refrigerator cars 
are to be used in transporting California fruit to the East, 
to return loaded with butter, oysters, and other articles which 
the Californians need. 


Ocean Tetrorarny.—The City editor of the Times makes 
the following sensible remarks about the numerous schemes 
for ocean telegraphs now before the public: “ Statements 
continue to be circulated regarding additional projects for 
ocean telegraphy, but it may be hoped the public will bear 
in mind that, except in cases where an exclusive concession 
may have been obtained, there can be but one result of any 
mania in this direction. Although each new company may 
boast that it can do the work of its predecessors at half price, 
it will be in the power of its predecessors to put down their 
rates toa point that would leave no profit to any of them. 
Sooner or later, if they are to be threatened with extinction, 
existing companies wil) naturally say, ‘We had better volun- 
tarily adopt a course of temporary ruin in order to prevent 
new rivals from coming into life, after which we can go back 
to remunerative terms.’ Or, supposing any new ones to be 
absolutely subscribed and constructed, they will then offer to 
carry messages for nothing, in order to force the new ones 
to — a combination by which they may henceforth 
compel the public to submit to any tariff they may choose to 
adopt, and which tariff, like the existing high railway fares, 
will, at the best, be wholly inadequate to repair the losses 
from the previous contest. In whatever way the question 
may be examined, it seems evident that no result of a con- 
tinuance of the speculation in its present form is possible, 
save that of ruin to the companies and damage to the com- 
mercial interests of the country.” 


A New Atagn Beut ror Locomortves.—A new alarm 
bell was tested on the Detroit and Milwaukee Railroad 
lately. The invention consists of an ordinary bell, weigh- 
ing about 100 lb., placed on the platform of the locomotive, 





Council are now holding an extra sitting to complete the | immediately over the cow-catcher. A rod attached to the 


arrangements, closely debated for the last five years. They 


are strongly in favour of the proposed pian from ites sim- } 


plicity and economy, and the careful way in which the 
deteiis have been prepared, which render it far superior to 


the eight rejected schemes. When carried out it will be of 


the greatest benefit to the city, and from the dense popula- | 


tion and great natural advantages, skilfully utilised, must 
prove a commercial success. The whole system is high 
pressure, anda constant service of an unlimited supply in 
the loftiest houses, which is an inestimable advantage in a 
hot elimat It is understood Messrs. Laschi, of Vicenza 
and Vero p t ntractors for a considerable portion 
tl sand Ca, 3s, Cornbhull, are 

K., is the consulting 

ngineer of the plan, Mr 

irth; but tor the last fourteen 

has there acquired a know- 

cence of the day unattainable in 


fully applied to the provision of 


ntest want, at the same tame that 
bably be a lucrative one for the 
gec to carry uM out. 


| eecentric shaft causes a clapper to strike the bell each turn 


of the driving wheel. The bell is suspended loosely, and re- 
volves from the force of the stroke it receives, so that all 
| parts of the surface are equally exposed to wear. The ad- 
| vantages of this arrangement are a continuous sound, slow 
or rapid in proportion to the speed of the engine, each 15 ft. 
| producing a stroke of the bell. In case of an accident, the 
| railroad company can always prove that their bell was ring- 
| ing according te law ; and owing to the position in which 
| this bell is placed, the sound can be distinetly heard about 
| three miles in daytime, and by night four miles or more, the 
ground and the continuous rail, both excellent conductors of 
sound, assisting in carrying the vibrations. The Detroit 
}and Milwaukee Railroad have twenty-four of these alarms 
| already im use, and intend to provide all their passenger en- 
gines with them. Mr. Ben. Briscoe, the inventor, went to 
| Detroit in 1337, and in 1842 took charge of the Detroit 
and Pontiac, then a strap railroad, with pony engine and 
jone little car, and performed the duties of master, 
| mechanic, engineer, fireman, and sometimes of conductor. 
} In those days signal bells were unnecessary, because the 
| train did not run fast enough to burt cattle, 





RAILWAY FOG SIGNAL MACHINES. 


Manchester, September 15, 1869. 

[Ten per cent. of failures may not, perhaps, be considered 
a large number in an experimental machine ; but we ask our 
correspondents what consequences might not ensue if, on a 
= __ two such failures oceurred consecutively ?— 

vp. E. 


WEST’S ANTI-CORROSION PROTECTORS. 
To rar Evtror or Exernerrine. 
Srz,—Referring to the remark on Patent No. 3644, in 
your notices of “ Recent Patents” of the 3rd inst., will you 
rmit me, as the agent for West’s Patent “ Anti-corrosion 
*rotectors,” to explain that the of the specification from 
which you quote contemplates the protection from corrosion 
in sea or ot water, of working surfaces of iron or steel. 
As chemical corrosion and mechanical friction mutually in- 
tensify each other's action, in the destruction of such suriaces, 
the suitable application of an electro-positive metal by com- 
pletely arresting corrosion indirectly, but very materially 
reduces the wear consequent u mechanical friction. 
I remain, Sir, your obedient Servant, 
Rovent A. Forry, 
Agent for West’s Patent “ Anti-corrosion Protectors.” 
150, Leadenhall-street, London, Sept. 11, 1869. 
American Rattways.—The reports raade to the American 
Government show that in the United States the capital 
invested in railways is nearly four times that invested in 
banks. The total banking eapital of incorporated companies 
is $493,000,000, of which 426 millions are in the 1630 
National banks incorporated under the National Banking 
Law, and 67 millions in 240 State banking institutions not 
incorporated under this law. These s annually earn 
10 to 12 per cent. on their capital, dividing over $50,000,000, 
The cost of the 43,000 miles of railway in operation in this 
éountry has been $1,870,000,000, the aggregate earnings 
during 1868 being $400,000,000, of which 280 millions were 
from goods traffic and 120 millions from een ys traffic. 
The railway earnings of America exceed the annual revenues 
of the general Government. 





A New Wetsn Rattway.—A company, entitled the 
Whitland and Taf Vale Railway Company has been formed 
forthe purpose of making a cheap railway from Whitland 
Junction, on the South Wales Railway, passing along the 
valley of the Taf by the Lianfyrnach id Mines and the 
Glogue Slate Quarries to the Crymmych Arms on the 
Cardigan Road, a point about seven miles equidistant from 
the two important towns of Cardigan and Newport, to both 
of which it will afford the only present railway communica- 
tion, and to the former of which it will doubtless ultimately 
be extended. The line, which will be about sixteen miles in 
length, and will be an ordinary narrow gauge (4ft. 84 in. 
single line, will thus pass through an extensive and ri 
agricultural and mineral district—hitherto only accessible by 
very bad local roads—which it will place in direct communi- 
cation with the more important county markets, and in con- 
nexion, with the main railway system of the kingdom by its 
junction at Whitland with the South Wales Pembroke 
and Tenby Railways, and which will in return furnish a 
large outlet for the coal and lime of Carmarthenshire and 
Pembrokeshire. 


Ciremtcat Propvcrs rrom Tar Crvper—Mr. James 
Hargreaves, of Appleton, near Warrington, has sent us 
samples Pia of phosphoric acid, oxide of iron and 
silica, obtained from tap cinder. Mr. Hargreaves writes that 
“the acid alone is made to pay the whole cost of extraction, 
and yield a good profit on the operation. In treating tap 
cinder contaming, say, 5 at cent. of phosphoric acid, the 
acid is by far its most valuable constituent. The oxide of 
iron is freed from silicon, leaving it almost absolutely 
pure. There is a good likelihood that the phosphoric acid in 
pisolitie ores may come to be looked upon, not as a disadvan- 
tage, but as an addition to the value of the ore. The acid 
can be obtained either as alkaline or earthy phosphate, in a 
soluble and concentrated coudition. All the materials used 
are cheap pd poyney ey ops 
great extent a waste product, is run away to the extent 
of thousands of tons per annum. As an illustration of the 
development of which the is capable, I may state that 
there is produced in the Cleveland district alone, 1,000,000 
tons of iron, containing on an average 1} per cent. of 

Seay prem ee am » Which is equal to 
12,500 tons of horus. 18, y oxidation, 
28,600 tons of phosphoric acid, which is sufficient to supply 
2,288,000 tons of wheat with its constituents | 
ee net entire neice he 
results to out Mr. e388 
te doand pout tomahe from dephosphuretted ore Cleve- 
lard iron suitable for eonversion by the Bessemer process. 
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THE NEW HARBOUR AND DOCKS IN 
TABLE BAY. 

Cars Tows is the nucleus of South African enterprise. 
As a port of call, it has many natural advantages; but, like 
most maritime centres, it required considerable artificial 
visions before it could be regarded as a safe and sheltered 
haven, ayailable at all times for trade and refuge purposes. 
Prior téfh® construction of the new works, vessels seeking 
shelter during the period of the East monsoons 
varatiyely secure anchorage under 
Hestebeahine of the bay; but the 








which ly ey on this coast di ‘the 

months rolled with all their faryainte; Table , and fre- 
quently strewed the shores with senecks, and loss 
of many brave lives. The jonial authori for a long 


time were alive to the necessify of providing a secure har- 
bour that would be available in all weathers, and various 
schemes were from time to time projected with the idea of 
effecting thia desideratum ; but until 1860 no definite result 
was afrived at. In that year the authorities consulted Mr. 
Coode, C.E., who afterwards framed the design which has 
now been carried into effect. A description of the works and 
of their mode of execution may not be uninteresting to our 
readers. We may, however, preface our remarks by stating 
that the mode of construction appears to have been deter 
mined upon with the idea of utilising, as far as practicable, 
the labour of the colonial convicts, about 600 of whom have 
been employed from the commencement. 

The works at present executed consist of a breakwater 
running north-east for a length of about 2000 ft.; under the 
shelter of this work an outer basin has been formed, with a 
low-water area of 6 acres, in the rear or latidward of this 
basin, and connected therewith by an entrance channel, 
270 ft. long and 100 ft. wide ; there is an inner basin or dock 
of 10 acres, with 30 ft. of water at high water, and 24ft. at 
low water of spring tides. The outer basin is formed by two 
jetties of creosoted timber ; the piles are 14 in. square, placed 
in “ bays,” at intervals of 10 ft., and secured by intermediate 
piles, 2 ft. 8in. apart, driven into the clay bottom ; the top 
of the planking is 10 ft. above high-water mark. The break- 
water is eonstructed on the pierre perdue system ; the stone 
was procured from the adjacent dock excavations, and con- 
veyed in iron tipping wagons similar to those used at Holy- 
head and Portland ; the top of this breakwater or mole is 
30 ft. wide at a level of 11 ft. above high water ; the sea slope 
is 5 to 1 from the crest of the bank down to 15 ft. under low 
water, below which it is 14 to 1; the inner slope is 2 tol and 
1} to 1; the outer end of the work is protected by massive 
concrete blocks of 60 tons each. 

The stone on the site of the works is a clay slate, and fortu- 
nately the joints or beds were nearly perpendicular. In 
carrying out the dock or inner basin, advantage has been 
taken of the favourable stratification to dispense in a great 
measure with wharf walling, the fenders being, in most 
cases, fixed to the smooth face of the rock cutting. During 
the progress of this work, the sea water was excluded by a 
cofferdam, placed across the entrance channel: this dam 
rested on the rock bottom in 12 ft. of water at low wuter.of 
spring tides; it was formed by uprights of 24 in. round iron 
rods lowered into the rock. On the land side of these rods 
i} in. planking was attached by stirrup bolts, and on the sea 
side, bearing against the planking, there was a puddle hearting 





6 ft. thick, protected by a wall of concrete blocks 7 ft. in 
thickness ; the whole was securely strutted on the inside of | 
the planking by a framework of wood. The blasting and | 
removing of the rock below low water, outside the cofferdam, | 
has been greatly facilitated by the use of a novel divin 
cylinder as a substitute for the ordinary diving-bell. ‘ 
A patent slip has been constructed in connexion with the 
inner basin, and it is contemplated at some early dgte to 
complete the harbour accommodation by forming a g 
dock 400 ft. long, 90 ft. wide at the coping, and 36 ft. af 
floor. The length of quayage in the dock is 2500 ft., and/in 
the outer basin 1400 ft.; the area of the wharfage, standagé 
ground, and sites for warehouses is about 20 acres. 
The breakwater was commenced in 1860 under royal aus- 
pices, H.R.H. the Duke of Edinburgh officiating at the 
tipping of the first wagon of stone. We learn from the Cape 
irqus that the water was admitted into the dock or inner 
basin on the 19th July last 
The total cost of the several works has been about 
345,0001., they were designed by Mr. Co C.E,, the 
engineer-in-chief in England, and have been entirely carried 
ut under the able and energetic supervision of Mr. A. T. 
Andrews, C.E., the resident engineer in the colony. 
We gather from the Cape Town press that the colonists 
well satisfied with this underta It will undoubtedly 
conduce to the prosperity of the f South Afriea, and 
a convenjent port of call for our naval and mercantile 
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THE LEAMINGTON SEWAGE WORKS. 

To tus Eprror oF ENGInrEeRine. 
-I notice in your impression of the 10th inst. a letter 
rom Mr. Chapman, asking for further information respect- 
ing the A BC sewage process at Leamington. | 

Your account of our works is certainly a very correct one, 
and Mr. Chapman’s deduetion that “the plan seems to be 
the most successful of any attempt yet made to utilise sew- 
age’ is a perfectly fair one. 

The proportion of blood used is accurately stated, and | 
whether this fact goes to prove the truth of homm@opathy or | 
not, it is nevertheless true, that this small quantity of blood | 
does have a good effect on the sewage. This is nota mere | 
question of opinion, but of some hundreds of analyses of | 
sewage and effluent water treated with different proportions 
of the ingredients, and both with and without blood. 

The amount of solid matter added to the sewage is only 
equal to about 10 per cent. of the manure wal ie. instead 
of 26 per cent. as estimated by Mr. Chapman. Perhaps he 
has omitted to notice that the mud first precipitated is used 


over again, with the addition of only some 10 per cent. of the 


Sie 








original quantity of the mixture, and thus the 
as efficiently as the mixture itself. The masenalls chee 
the proportion of phosphates, which the calculation shows ; 


prove the proportion to be correct. 
, as to the ic acid sprinkled on the manure. 
Its object is only to fix the free ammonia which would other- 
wise escape. . About 4 per cent. is added: If My, Chapman 
ook amy te the analyses; he will find .“* and 
a 5 P $a, 
that the sulphate amuniéuin ; . 


31. 10s. per ton, is unquestionably nA ; 

of the sewage, supposing could afford to. the 
utmost value for the manure used, and GEE pvery 
trace of valuable matter was process 1s 
higher than even this. We have not put-teo highs price on 
~- ome a sought to sell at such a that 
farmers shou a large margin of profit in using it, and 
the letters which we are receiving from fami she bore 
tried it show that we have done this. 

As to the cost of materials the clearest 
way of stating it.is thet our manure put into ready for 
sale costs less than 26s, per ton ; this includes every expense ex- 
cept interest on capital. Owing to the different cireumstances 


of different towns this item would vary much, but could in no 
case add greatly to the cost. We never sell for less than 
31. 10s. per ton. 

The sewage operated on contains about 8 grains of am- 
monia per galion during dry weather. 

In conclusion, if Mr. Chi is really anxious to know 
more of the process and wo’ like to-see our Leamington 
works, I shall be happy to make an ‘appointment to meet 
him there. But of one thing 1 can-assure him, that is, that 
the process is a complete success. 


I am, Sir, yours , 
at BA 2 ovcme. 
62, Cornhill, September 15, 1869, 





THE ROYAL ALBERT HALL. 
To rax Evitor or Evaineerixe. 

Srz,—In Exorseerixe of August 20th and 27th you gave 
some very interesting engravings and description of the 
Royal Albert Hall, now ey completion, under the 
direction of Colonel Scott, R.E., the architect. 

The roof of the building is very interesting as constructed 
on the principle of the arch in contradistinction to that of 
the trussed girder, so generally adopted in our large modern 
railway stations. 

Where, however, the arch principle has been adopted in 
these structures, as in the new magnificent roof of the Mid- 
land Railway terminus at St. Pancras, either the ribs must 
spring from near the level of the surface (as in the above), 
or, if springing higher, involving the expense of very heavy 


abutments. 

Owing to the elliptical form of the ground plan of the 
Royal.Albert Hall, Colonel Scott has been able to meet the 
thrust of the arched principals by means of a continuous wall 
plate of wrought iron. 

Of course, in a eect J cireular building, the strain upon 
every principal (independently of partial strains from the 
wind) would all be equal, but in the present elliptical figure 
they differ a good deal, as also the tension on the wall plate. 

From your calculations the thrust of the longest principal 
appears to be that of the shortest as 50 to 87, and the tension 
upon the wall plate at its largest radius of curvature, to that 
at the smallest, as 225 to 190 ; the strain at the first situation 

with large allowance for the force of the wind) being, after 
lucting rivet holes, not more than 5 tons on the square inch. 

The computed thrusts of the different principals appear to 

very fairly with the thrusts necessary to keep the wall 

te in shape, regarded as an elliptical polygon ; the greatest 

ure being at the third principal from the end of the 

longest diameter where the computed thrust is to that re- 
quired as .93 to 1. ' 

On the whole it appears that, on such ground plans as the 
above, the arch principle is much less expensive than the 

irder principle when both of the same depth at the crown. 
The girder, involving the necessity of equal tension and 
compression, causes it to weigh more than the arch, together 
with the continuous wall plate. 

I will conclude by saying that, in my opinion, the Royal 
Albert Hall bids fair to be one of our finest modern buildings. 

I am, Sir, your obedient Servant, 
Gronas TL, Putrrs. 

31, Stockwell Park-road, September 15, 1869. 

THE SOCIETY OF ARTS’ LIBRARY. 
To Tux Eprror or Exqineerina. 

Sir,—Knowing that your cu 
largely among those who are interested in the condition of 
our various important collections of seientifie and other 
works, I am induced to hope that you will allow me space 
for a few observations regarding the present state of the 
Society of “Arts’ Library, which, as an establishment for re- 
ference, I hold to be one of the most suecessfal combinations 
of inconvenience, dust, cobwebs, and utter want of arrange- 


| ment to be met with in London. 


A commodious light room that eould be made to fulfil 
every requirement has been used for years as 4 mere store 
for comparatively useless models and old materials, while the 
numerous and extremely valuable jeations presented by 
the Commissioners of Patents are nearly all stowed away in 
most inconvenient places, and kept im @ disgracefully dust- 
coated condition. 

I object to this state of things not only as a member of the 
Society, but also, and more particularly, on public 
because I have by me a letter dated 22nd October, 1866, 


from the Secretary, Mr. P. Le Neve Foster, M.A., relating | of, Monkland 


to the publications of the Commissioners of Patents, in 
which he distinctly states that the Society holds them as 


influential joornal circulates | 






until the right ome 
less trouble and los 
things appears to result 
desirable to retain a lot 
glass cases where 

I have at times 
ants to find out and 


On Monday 
taining the greater 
am convinced that in ite then 


ft 


some quires of paper. At the end I some 
six or seven stone bottles, a tool box with a couple of saws, 
a packing-case, the gas-meter, and some sample tiles in a 
case. Moreover, the floor, besides being strewn with bite of 
straw and lumber, was, like the shelves and books, thickly 
coated with dust. 

Most of the official indexes of patents in the reading room 


: 
i 


were only 7 eut, some not at all, 
for a paper-knite on this, ason former occasions, 
plied with a egperhinsapy Sky sey Gow 
it preferable to resort to.acard or an old en 

the leaves of the books. 1 may add that 1. have, 
had to wait on a very cold day while a fire was 

in the reading room, during the Society's business hours. 

I cannot in justice conclade without bearing testimony to 
the great a and consideration invariably shown by 
Mr. Foster and his staff in the discharge of their official 
duties, and I sincerely trust that the defects in the library, of 
which I complain, may be speedily remedied, and the Society 
thus rendered in every way worthy of its position. 


1 am, Sir, obedient 
Chandos Chambers, Ihdel phi, W. Liorp Wiss. 
September 16, 1869. 
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Roap-maxtne in Sourm Avetratia.—Very large sums 
of midney have been spent on the main roads of this colony, 
whieh now possesses, perbaps, the finest roads in all Aus- 
tralia; and it is stated that the keeping of the roads in 


60,0001. annually, and that a sum Te- 
Kevsuns tse deasery © wpe chased ci er 8 
where new coun u 
it be cheaper to pcos 4 
with cheap macadamised roads as feeders, tather than to 


employ expensive metal throughout. 

Rartway News Irems.—The Solway Junction Railway 
was opened for goods and mineral traffic on Monday. There 
was no ceremony of any kind. Three goods trains were run 
each way, and they will eontinue to i 
time. Bowness Moss successfully resisted 
trains, which were composed of wagons 
plates, pig iron, and iron ore, and there appears to be no 
doubt of its becoming quite firm and consolidated in the 
course of a very short time. The line is being worked by 
the Caledonian Company. Passenger traffic will not 
carried on until the Government inspeetor has 
approval of the works. In santicipati 

of the Glasgow 
pany; engineer reports 
ordinary maintenaned 







of: 


single way have been renewed. The ais been 
maintained in an efficient manner, and have been 





| he says the deviation of the Kieernock ant fro Railwa: 


| between Gatehead and Drybridge has now been com , 
| and has for the last two months been for traffic. The 
| new line between the main line at Elderslie and the Bridge 


of Weir line has been for some time completed in anticipa- 
tion of the opening of the Greenock and A Railway. 
| The earthwork and masonry of the Manehiline contract are 
| now‘finished, and little remains to be done, with the excep- 
|tion of the ballasting and rail-laying, of which there are 
; about one-third not yet completed. ¢ earthwork near the 
| Cumnock end of the Cumnock contract is nearly completed, 
and considerable progress has been made during the last few 
| month. The masonry of the viaducts and bridges is well 
| advanced, 70 per cent. of the same having executed, 
j}and about 74 péreent. of the earthworks. The tions 
lon the Coylton conteact have been chiefly confined to the 
| portion of the line between, the Ayr and Cumnock contracts, 
| and the works on that portion have all made good progress. 
| On the branch from Drumsmeddan to the Dal tine 
only 26 per cent. of the excavations and 85 per cent. of the 
masonry have been executed. Various other Seoteh railway 

| companies are preparing for their half-yearly meetings, and 
| nearly every day some notice is being issued regatding divi 
|dends to be declared. The latest announcement is made 
} regarding the North British. Even it is improving in its 
| management, and it is now able to declare a di in 
| favour of the A ial telegram from Edin~ 
burgh to-day says the directors will recommend to the forth- 
coming half-yearly meeting that dividends at the fixed rates 
be paid on all the preference stocks down to, and inelusive 
ference ( Ordi ), and at the rate of 17s. 
and G Preference 


cent. per annum on Edin 
Drdina ry Stock, carrying forward a balance of 1291, 
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LURMANN’S BLAST FURNACE. 

A constpenaBLe number of German ironmasters 
have, during the last two years, applied to their 
furnaces the system of Mr. Lurmann, the manager of 
the Georg-Marien Mining and Iron Company, of 
Osnabrick, Prussia, the improvement consisting in 
cle front of the hearth, thereby dispensing 
wi stone, tymp, &c. A scoria outlet is set 
in bed breast at a distance of about 6 in. below 
the Gugetes, and through this outlet the slag runs off 
reg@larly and constantly. The tapping hole is placed 
whese-¢ne heat is greatest. 

Vitis afrangement has been successfully worked for 
six Months or more at the Old Park Ironworks 
Shropshire, and more than one of our leading iron- 
masters have expressed their intention of adopting it. 
Its advantages are thus enumerated : 

1. The slag discharges itself through the seoria outlet at 
abowt the same level, therefore there are no vacillations of 
the in the hearth, and the corroding of the wall is 
dim > 
2. Aa-there is no fore-hearth, there are of course no 
re ‘and no breaking up of the scoria-crust in the same. 
This isp equal, as shown pond to a saving of at least 20 
days per year. Suppose a large furnace produces 40 tons 
per day, the same will yield at least 500 tons per year more, 
uf bailieon Mr. Liigmann’s prinerple, than if it were of the 
ordinary construction. 

3. As there are no interruptions, the furnace does not cool. 
It works more regular, as heat in the furnace is always 
the same. 

4. The doing away with the dam and the fore-hearth 
allows the removal of the tapping-hole from the former 
into the wall of the hearth. e opening of the tapping- 
hole is then easy, as it is close to the greatest heat. 

5. The com y closed hearth allows a considerable 
inerease of the pressure of the blast, because a throwing out 
of materials has become impossible. 

6. The increase of the pressure is always of great import- 
ance, but especially where pit coal, anthracite, &c., are 
used; and where the layers are compact. The number of 
charges can be greater, effecting a corresponding increase 
ot produce. 

7. The augmentation in the number of tuyeres, and th 
equal distribution of them, made feasible by the doing away 
with the forepart of the hearth, allow a better and equal 
distribation of the blast in the hearth ; the furnace therefore 
works better, and a greater quantity of ore is smelted, pro- 
vided there is sufficient blast. 

4. The number of hands may be lessened, as the operations 
are few and easy; the same need not be of great skill and 
experience. No fire clay and other refractory materials for 
the repairs, and less tools are wanted. It may be mentioned 
that formerly the smelters of Georg-Marien-Hiitte, when 
working, were almost stripped; now they are always in full 
working dress. 


Barpors ror Street Crossinos.—The Scientific American 
thus comments upon the use of bridges at street crossings : 
“We see by the last number of the London Builder that 
steel bridges for the crossings in that city are talked of. We 
hope they may like them when they get them, but whether 
made of steel or iron, stone or wood, New York has had 
enough of the bridges. The bridges proposed are to span 
the streets 18 ft. above the earriage way, which, at the lowest 
computation, would make 48 steps up and down, a most 
agreeable thing to contemplate for weak knees in hot 
weather, or when the steps are covered with ice. Some have 
suggested that if these brid were built the people would 
not use them. We have Rad it demonstrated that they 
would not, and if the Londoners are wise, they will take a 
leaf from our experience and drop all further consideration 
of bridge crossings.” 

Tur Sotway Jewcrion Rattway.—On Monday last the 
line of this company was opened for goods traffic. The rail- 
way, 21 miles in length, comprised in its course two impor- 
tant engineering works—namely, the bridging of the Solwa 
Frith and the crossing of Bowness Moss, in Cumberland. 
The new line formed a junction with the Caledonian Railway 
at Kirtle-bridge, about 17 miles north of Carlisle, and thenee, 
passing @he fown of Annan, it reached the shore of the 
Solway Frith at Seafield, about a mile and a half from Annan, 
and six and a balf miles from Kirtle-bridge. The width of 
the Solway at the part crossed at full tide was about a mile 
and ahalf. For about one-third of the distance sea embank- 
ments were made, leaving 1950 yards to be spanned by the 
viaduet, which was built of east and wrought iron. Hollow 
iron piles, about 20f%. in length and Zim in diameter, 
the thickness of the metal belag sevenighths of an inch, 
had been driven imto the bed of the Frith to a depth of 
17 ft. or 18 ft. and upem these other iron pillars were erected, 
meking a series of piers about 30 ft. apart from each other, 
the intermediate distanee being spanned by iron girders; 
1800 tons of wrought iron | ho 
used in the construction of the viaduct. The whole of the 

riven by the end of June, 1868, and although the 

nee its commencement been subjec ted to the 

of unusually high tides and severe storms, it had 

th periect safety without sustaining any 
injury whatever. At the southern end of the viaduct the 
line passed over Bowness Moss, and this work proved much 
more diffeult than the spanning of the Solway Frith. The 

moss was bout ly mile across, and in some places 0 ft. d 

The ling, Sifter crossing the moss, joined the Silloth and 

Carlisle Railway, and also extended to the Brayton station 

of the Mar and Carlisle Railway. The engineer of the 
works was Mr. Brunlees, and the contractors Messrs. W arin, 

and Eckersley. ; 


thered all these in 


RANSOMB’S STONE AT BOMBAY. 

Awonxe the varied operations conducted at the 
Government engineering works on the “ Eastern 
Boulevard” of Bombay, the manufacture of Mr. Fre- 
derick Ransome’s artificial stone is prosecuted on a 
large scale, It is understood that this stone will be 


extensively employed ig. the large public buildings in 
course of 0 alia ae to be commenced in 
the capital of Where building stone 


is now used at all in Bombay, the choice of the arehi- 
tect and builder lies between help sock of the never- 
varying lithological obduracy alness of colour, 
Pore-bandet, @ peri limestone, Coorla, almost 
too hard to be w at all, and Hemnuggur, a 
fair, workable, aud goodtooking stone, but to be had 
only from sueh a distance as makes it extremely costly 
in Bombay. 

Mr. A. Pye-Smith has therefore commenced the 
manufacture of Rarsome’s stone at Bombay, under the 
auspices of the Goverament, We have so often and 
so fully deseribed the process of manufacture that we 
need not repeat it here. ‘There is a lack of! good 
silicious fi near Salsette island, and Mr. Pye-Smith 
has to bring the best he can obtain—and that not the 
very best desirable —from a considerable distance, 
while the silicate of soda and chloride of calcium are 
for the present imported from England. An admirably 
written article in the Bombay Gazette, of August 16th 
last, not only describes all the details of the ‘‘ Govern- 
ment Ransome Stone Works,” but adds a description 
of the process itself, after the style of Mrs. Glasse’s 
and Miss Acton’s cookery recipes, a description which 
we cannot forbear transferring to our own columns. 
Says the Gazette : 

Take of clean flinte and strong solution of caustic soda as 
much as you like. Boil ina digester tilhthey are done. Draw 
off and evaporate till a syrup remains, thick and viscous. 
This is a flint soup, alias silicate of soda, commonly known 
as waterglass. Put by for use. Now take of dry silicious 
sand, say seven-eighths of a bushel, pounded limestone one- 
eighth of a bushel: add one af » silicate, mix. 
Now fill asmooth mould (the an ordinary jelly 
mould) with the mixture, pressing it in.quite tight with a 
rolling-pin. Carefully remove the from the mould, and 
soak in a solution of chlonde of calcium. Let it remain in 
scak for about six minutes, then take it out and boil in the 
same solution. Your “ petrifaction ing” is now com- 

lete, veritable stone, hard and sonorous as a primary rock ! 

Vash clean and serve cold. 

It is, without any ration, almost a matter of 
wonder that a stone which has now, for years, with- 
stood every mechanical and chemical test of its dura- 
bility, and in the absence of neighbouring beds of 
natural stone, of which it is a perfect imitation, is not 
iu greater use in agndon and other large towns. The 
East Greenwich works, large as they are, and bnsil 
employed as they are, could never supply a hundredth 
part of the demand which so adaptable, so durable, 
and so —_ a substitute for natural stone should have 
now secure 


THE WITHAM DRAINAGE. 
Tuk extensive drainage and reclamation schemes connected 
with the Witham district in Lincolnshire have involved large, 


out by Mr. John Hawkshaw. We illustrate this week th 
belonging to the fourth district, mear the Lade riv 
bridge. A press of matter prevents us from giving the 
scription in detail this week, and we are therefore compell@g’ 
to postpone it to our next number. 


Ma. Paoe’s Tram-Raitways.—A tus has been 
issued of the Tram-Railway Company Great Britain 
(Limited), with a capital of 50,0002, in shares of 10/., to con- 
struct lines to act as feeders to railways, and to bring them 
into communication with outlying towns and distri The 
engineer-in-chief is Mr. Page, the architect of Westminster+ 
bridge, who has a system under’which the cost per mileis 
estimated at 20007. Among the first districts 
for its introduction are those of the Teign Valley Rail 
in Devonshire; the vicinity of the )tewns of Cambridge 
of Bolton in Lancashire andthe great iron and coalfields of 


Yorkshire. 


A New Prrometer.—Bverybody ‘knows the difficulties 
which stand in the way of ee ee high te 





»”) tons of cast iron were | 


tures. The best pyrometers we have had hitherto can only 
be supposed to give approximate results, and some of them 
| may be very wide of the trath. Ités, annoaneed thet 
| M. Lamy has devised an instrument whi i 

| two or three . Centigrade the 

| heated up to and gives ite 

| from the furnaee, so that at a 

|a manager can sit in higoflice and 

all the furnaces in his.establishment. , 

simple as it seems to be efficient. It is 

containiig marble, the peck of which eom 
means of a narrow tube, with a needle moving over a dial 
plate. As the heat rises, the marble is decomposed, and 
carbonic acid set at liberty. A ial contrivance measures 
the tension the gas arrives at, as this has a direet relation 





to the temperature, the measure of the one is made the mea- 


_, sure of the 


engineering works, the principal of which have been carrie@ 
yf 0 


NOTES FROM THE NORTH. 
Griascow, Wednesday. 
Gl Pig-Iron Market.—Since the date of last report, 
the lowest prices were 62s. 74d. cash, and 52s. 10d. one 

month, there has been a very material advance. Yesterday 
morning as high as 53s. 6d. cash, and 53s. 9d. one month were 
paid for several] lots; in the afternoon the market was easier, 
and prices fell 13d. perton. The market has been steady to- 
day, and fair amount of business bas been done at 63s. 7d. to 
53s. 744. one month open, sellers asking 53s. 74d. one month, 
and 53s. 4id. cash. No. 1 Coltness and No. 1 Gartsherrie 
are quoted, respectively, at 63s. and 619, 6d.; No. 1 G.M.B., 
53s. 3d.; No. 3 GMB. 52s. 3d. The exporte are still on 
the increase. Last week they amounted to 16,267 tons, or 
2082 tons in excess of the shipments im the corresponding 
week of last year. All the furnaces-at Eglinton Lronworks 
are out of blast ry one, and it is kept got 
“ gaffers,” most of the ordinary furnecemen, 
strike, having betaken themselves to other 
of work. In other i ing districts the tendency 
rather to blow in than to blow out. 

The Burntisland ee yr ny, quite 
** at sixes and sevens.” a meeting of | 
held last week, no fewer than three 
forward in reference to it. One was 
harbour should be offered to the North British Railway 
Company for a dock, the town reserving its right to the 
present harbour dues; another was that the independent 
company, holding a Bill dated 1867 for the construction of 
a dock, should be offered the harbour for that purpose, at an 
annual rent of 450/. or 5001., the company to pay the whole 
debt of the town and harbour, and to give satisfactory 
security; and the third was that an application should be 
made to Government for a loan of money to construct a 
dock. The last proposal was carried. 

The Tay Bridge Scheme.—As already mentioned, the 

roposal to throw a railway — across the Tay at Dundee 
= been heartily approved of the authorities of that 
town. Since the oukject was publicly discussed on Monda 
week in Dundee it has been under the notice of the authori- 
ties of Arbroath and Montrose, and in both cases the re- 
ception has been as hearty as in the jute metropolis. The 
project would doubtless be followed up by the extension of 
the coast line to the north. ; e # 

Clyde Shipbuilding from an American Point of View.— 
Tn S scsedl teas ot the New York Times, the following 
paragraph occurs: “ An American gentleman, who has re- 
cently returned to this country from Scotland, where he had 
oceasion to go by steamer from Dumbarton, on the River 
Clyde, to Glasgow—a distance of about 18 miles—took the 
opportunity of observing the shipyards on either side, and 
noticing the number of steamers and sailing vessels, exclu- 
sively of iron, then on the stocks, in the various stages of 
construction. He says: ‘1 counted sixty iron vessels within 
this distance, thus in construction, nor was my count com- 
plete, as I began some time after seeing the first, and ceased 
in wonder and amazement before seeing the last. This does 
not include vessels off the ways and in the water, of which 
there were tiers two and three deep, swarming with work- 
men, along the quays. Expressing my porns to nt to my 
companion, a Glasgow merchant, he remarked that ship- 
building was not very active on the Clyde just at that time. 


L was to say to my , We do not build iron 
vessels in the United States We agree with the writer that 
this statement needs no comment to impress the most care- 
less and unobservant.” f 

Edinburgh Water Trust.—A meeting of the Edinburgh 
Water Trust was held last week—Provost Watt, Leith, 

adi After a long discussion, the meeting resolved 
first, to take measures for ascertaining as far 
as possible to-whatextent there is an unnecessary and pre- 
ventible waste of water among the inhabitants; and, second, 
to take to ascertain where an additional] supply to meet 
the i wants of the united co: tions can best be 
i power to take such professional assistance as 
may bemeotm@ary, it being understood that no bill shall be 
lodged until a full report on the foregoing in- 
we been submitted; and, further, that no en- 

i tary expenses in connexion with an 
scheme incurred until those already contracted shall 
have been ined. Mr. Roderick Coyne, C.E., has re- 
cently Seu hs Tevedomaie scheme with some few modifi- 
cations. scheme is certainly wanted very much in 
Edin for the now almost defunct Water Company has 
allowed water supply to get into such an utterly dis- 

graceful state as to be almost incredible. 

Tue Ease River Burpes; New Yorx.—The surveys for 
the East River Bridgeare now finished, and the line of the bridge 
and ap located. The timber for the founding of the 
piers is now lying at Red Hook, ready to be bolted together, 
previousto being sunk into position. It is thought y some 
‘that it three years before the work is so far ad- 
vanced as ta enable the enbleto be stretched across the river, 

will elapse before the bridge can be thrown 


tempera- | open to the public. 


— 


Avera Powss ae Sartine Surps.—On 

Saturday Messrs, |, Russell, and Co., of Aberdeen, 

sent into + oy ry composite clipper, measur- 
t. i length 

ship, the 


775 tons register. The new 
of notice from the fact that 


‘ 
t can be applied to aid her 
ili . In ante latitudes, as is 
a, are for weeks, thus losing 
valuable their The Inverness carries a 
i of delay in the form of 
» which can be put into 


i uisition when wind 
fails. i , which is entirely extraneous, is of 
wer sufficient to drive the vessel a couple of knots per 
The Inverness is intended for the ian trade, and 





is the property of Messrs. J. and B. Grant, Fenchureh- 
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| with external and internal walls, openings for doors 


But, what wonders have become 
the use of concrete ’ can 
ago, by the Romans, but only revived, some twenty 
y the F, hat is more 


ears ago, rench LW 

ee oP ‘a few oneal o few thousand 
tons of conérete? The concrete blocks for the Mar. 
seilles harbour works weighed twenty-five tons each, 
anid we believe that Mr. 8 , of the Dublin Ballast 
Board, is about to make blocks of three hundred tons 
each. But for heavy conerete blocks the jetties at 
Port Said, on the south coast of the Mediterranean, 
would have never been made, and is not the success of 
these blocks a fatal condemnation of the diving-bell 
tom-foolery still going on at Dover? The resources 
of concrete are wonderful. Coignet, in Paris, has 
made monolithic railway stations, two storeys high, 


and windows, floors, chimneys, and almost everything 
ready for furnishing, in a solid cast of béton ple en 
The French are making concrete lighthouses, as illus- 
trated in our columns the other day, and these light- 
houses may reach any height up fo 500ft. Our own 
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ENGINEERING AD ASTRA. 

Or the great, the conspicuously great, modern im- 
provements in engineering, even the outside world is 
never tired in expressing its admiration. Railways, 
ocean steam navigation, ocean telegraphs, the Suez 
Canal, the Mont Cenis Tunnel, even the Pacific Rail- 
way, furnish texts for repeated and nearly endless 
peans, But these are all, actually or virtually, ac- 
complished facts, and much as they may have pos- 
sessed the minds of engineers before their suecess was 
certain—a profession whose motto is dd Asira, or 
(and it is the same thing), Hece/sior—is. impatient to 
press on to. new victories, Are we yet making way in 
these.dull times, so discouraging to ambitious genius ? 
It is extremely difficult for even the sharpest observer 
of inveation, and of the incipient stages of successful 
ee to determine what, being really good, has 

n done, for the first time, within the last year or 80 ; 
but enough can be collected to prove that engineers 
are still alive and moving. 

In the deepening of old, and the formation of 
new, watercourses, the example of the great dredgers 
on the Suez Canal, and of the powerful machines, on 
the Clyde and the Tyne, has taught engineers much, 
for the benefit of te mt m great works yet 
to be begun. We have described the whole ma- 
chinery, im detail, in former numbers, and it is 
therefore sufficient to say, here, that artificial power 
has hardly been applied, with such large results 
since the introduction of the steam engine itself. 
Need dredging operations be confined wholly to levels 
below those of seas and of rivers? There is a work 
projected in Canada, involving the making of a cutting 
something like eight or nine miles long, and, in one 
place, 200 ft. deep, a cutting requiring the removal 
of something like thirty million cubic yards of earth. 
Could not the earth, chiefly clay, be broken up by 
deep charges of powder or nitro-glycerine, and co 
not the broken earth be then semi-dissolved by pump- 
ing water upon it, and be then removed by dre ging 
machines? The works of the Amsterdam G 
Janal are wonderfully accelerated by the use of 
Woodford’s pumps, which raise the “stuff,” in a 
semi-fluid state, and propel it for a long distance 
beyond the line of the intended channel. 

As for foundations, nothing could be better in. sand 
than Mr. Branlees’ piles; imdeed, with these, the 
desert of Sahara might be crossed with a railway, and, 
not impossibly, the ish Channel itself. No more 
elegant invention in the mechanics of engineering was 
ever devised than the plan of making way for a per- 
manent and heavily-loaded pile, deep down into the 


race} system of construction, and Mr. Fowler has already 


engineers are beginning to perceive the merits of this 


made a wide-span concrete arch of great strength over 
the Metropolitan Railway. 


Here we must refer to an unsurpassable “ concrete,” 
the wonderful artificial stone, almost beyond the re- 
sources of nature itself—the artificial stone of Mr. 
Frederick Ransome. Its mechanical and chemical 
qualities have long been established, and nothing but 
its durability remained open for question. This is 
now well-nigh settled, all those trying chemical tests, 







Pacitie 
two summits respectively of 7042 ft., amd 
a railway is about to be carried out over & ' 
of 15,200 ft. in Peru. 
We have not, in this hasty notice, touched. as 
as we might upon the still powerfully strung influences 
ring progress, but we hope in another num- 


In railway construction we 


and 


E 


to enginee: 
ber to touch upon others. 





HIGH’ PRESSURE FURNACES. 

Tr isa an net volte of the most seri 

sideration of manufacturers, that whereas 
quantity of heat required to raise from an 
ordinary temperature, and fuse, a ton of steel does not, 
at the most, exceed by more than about 25 to80 per cent. 
that requisite to melt the same weight of ¢ast iron, 
the quantity of fuel consumed in o ractice in 
effecting the former operation is about thirty times 
as great as that used in performing the latter. To 
some considerable extent this wasteful—for we must 
call it wasteful—expenditure of fuel in steel melting 
is due to the fact that the temperature required for 





specially intended to exaggerate natural influences, 
having been applied to it with a degree of resistance 
which hardly the cleverest chemist could have antici- 
pated. All this evidence is but a few years old, yet it 
is pregnant with Jessons to engineers, who are now 
fairly bound to study every quality of the new stone, 
and, once satisfied, to bring lane its present low price 
by one-half, merely by employing it, as it is already 
being employed abroad, on the great scale. 

In bridging no new principles have been discovered, 
but the great spans of 460 t., adopted nearly twenty 
years ago by Robert Stephenson, are being incre 
to 492 ft. in Holland, and to 515 ft. in the States, 
while, as for suspension bridges, there is already a 
grand span of 1057 ft. at 
spans of 1600 ft. are proposed across the East River, 


same span over the Hudson River, some miles above 
New. York. 
and are not.to be grouped with Boutet’s ridiculous 


incinnati, Ohio, while | the work in much less time than the other, 


at | thus, as far as th tion of fuel is concerned, 
New. York, and another, a railway bridge, of the | ped ar mee ete ote - ‘ 


These bridges are bond fide undertakings, | 


producing the fusion of the approaches very 
closely to the maximum temperature which it is pos- 
sible, under the ordi system of working, to obtain 
within the furnace; and the communication of heat 
| from the burning fuel to the metal thus goes on moch 
;more slowly than it would do if a greater difference of 
, temperature were available. Let us suppose, for in- 
stance, the case of two furnaces, both consuming the 
| same quantity of fuel pr hour, and both developing 
{the same quantity of heat in that time, but one 
| arranged so that the maximum temperature within it 
|is 2400°, while the other gives a temperature of 2500°, 
|If now these two furnacés were each employed in 
melting a given quantity of metal which became ioe 
| at 2350°, the hotter furnace would undoubtedly pe “| 
it wou 


| be proportionately the most economical. Indeed, as 
| Dr. Percy has truly said in one of his works, ‘ Sup- 
| pose a certain metal to require 1000° C, for its fusion, 
it might be subjected to 999° for ever without melt- 


scheme for a Channel bridge, which admits of n0! ing.” and thus, although the furnace in which the 


possibility of execution. 

It is impossible to classify the wonders of compara- 
tively recent engineering, in an order befitting their 
relative importayce. The achievements in ordnance, | 
and in iron-plated ships would need a page to them-| 
selves. But ae may pass them by to return again to| 
bridges. It was a bold expedient to connect ae 
the girders of the railway bridge over the Grand River, 
in the Mauritius, and to slide them out, horizontally, | 
over space, until they met the piers and rested upon | 
them. Yet the Swiss engineers had done what was | 
even bolder, throwing out a complete span, so to} 
speak, at arm’s length, horizontally in the air, and, | 
from its outer end, lowering the. separate parts of the 
pier intended to become its future Pas aye ‘ 

The application on the great scale of contcifagal | 
pumping engines for drainage, has made wonder: ul | 
strides during the last few years, and in this direction | 
drainage engineers have derived great advantage from | 
the experience of Messrs. Gwynne and Co., and a 
rising offshoot of their house, Messrs. John and 
Henry Gwynne, the two firms having probably erected | 
far more centrifugal pumping machinery than has ever 
been put at work by other engineers, We are firm 
convinced that centrifugal pumps are yet in their in- 
fancy, and that the applications of this wonderfully 
simple machinery will be multiplied a huandredfold 
within a very few pert x pa not half-a-dozen. 
Although, apart from centrifugal pumping machinery, 
the splendour of the Abbey Mills and Crossness 
pumping stations of the Metropolitan Main Drainage 
exceeds anything ever before attempted for the same, 
or, indeed, any analogous purpose. Magnificent, and 
correspondingly costly as they are, we believe their 
work might have been far better performed by centri- 
fugal pumping engines, working at less than half the 





cost, when interest and depreciation are as 
forming an essential element of cost. ‘ 
ilway engineering has long since fallen into a 





sand, by the mere forcing of water, under pressure, 
through the pile itself. ' 








e, from whi y such men as Samuel, Brunlees, 
Fairlie, and kindred spirits, in England ; and Chanute, 


temperature of 999° existed might furnish an abun- 
dant guantity of heat, yet, from the waut of sufficient 
intensity, it could not be turned to practical account, 
and = fuel consumed in producing it would thus be 
wasted. 

But the production of a very intense heat on a large 
practical scale is by no means an easy task, and it 
may be interesting if, before describing the admirable 
system of which it is more especially our object to treat 
in the present notice, we devote some of our space to 
a consideration of the difficulties by which the subject 
is surrounded. A pound of carbon during its com- 
bustion into carbonic acid will unite with 23lb. of 
oxygen, and will develop about 14,000 thermal units 
or pound-degrees of heat, Now, although the guan- 
tity of heat thus developed will be the same whether 
the earbon be burnt in pure oxygen or in atmospheric 
air, the intensity of the heat produced will vary mate- 
rially in the two cases, and it will, moreover, be sub- 
ject toimportant modifications bs re presence of a quan- 
tity of oxygen or air in excess of that actually required 
for chemical combination. If wesu , for instance, 
that the pound of carbon is supplied with just the 24 ib, 
‘ofvoxygen necessary for the formation of carbenic acid, 
and that no beat is lost by radiation or by contact 
with surrounding objects, then the whole of the 
14,000 units of heat would be, ex in raising the 
temperature of the 3$lb. of carbonic-acid produeed ; 
and as the specific heat of this gas is 0,216, the re- 


14,000 17,676°. 


34x 0216 
d of 
ic air 


If, on the other hand, the combustion of the 

carbon took 
or 
be 


sulting temperature would be 


place in a quantity of atmos 

just sufficient to ge By ony 
chemical combination, this 2$1b. of oxygen w 
ized with about 9% lb. i ate 
us 
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the resulting te perature would (supposing 
ie There eas no loss of heat by radiation, &c-) 


aout ————_— 
13 x .237 


fourth that obtainable by the combastion of carbon in 
pure oxygen. 
This temperature of about 4500° may be regarded | ¢ 
theoretical] 


as the maximum tem 


temperatare which can be obtained in practice by the 
ordi process of combustion even in the best con- 
furnaces is for many reasons very much 


lower. In addition to the great losses from the 

tion, conduction, and the presence of an excess of 
which necessarily occur in practice, there is 
further loss due to the fact that the whole 


the carbon burnt is not converted into carbonic acid. 
In a thick fire a considerable portion of the carbonic 
nerated at those points at which the fuel is well 


acid 
supplied with air, takes up as it passes through 


burning mass another atom of carbon, and is thus con- 


carbon thus taken up and as it were dissolved in 


carbonic acid, about 6000 units of heat are absorbed 


and rendered latent, leaving but 8000 units as 


quantity of heat obtained by the combustion of two 


pounds of carbon. In some cases the heat thus 


sorbed subsequently reappears during the combustion 
of the carbonic oxide gas; but in many instances a 


large proportion of the carbonic oxide passes off 
consumed, and the heat which it bas absorbed 
course goes with it. We thus see that, whenever 


conversion of the carbonic acid into carbonic oxide 


takes place, and this latter gas 1s discharged without 
heing again converted ito carbonic acid, but about 
4000 units of heat are obtained for each pound of 


carbon consumed. Again, a pound of carbon, in 


form of carbonic oxide, is combined with 1}]b. of 


oxygen, and, under ordinary circumstances, 


quantity of oxy 


the 4000 units of heat. 
mixed gases would be about 0.254, and, suppos 
as before, that there are no losses by radiation, 


4 
the resulting temperature would be 7954 2249°, 


or, say, 2250°, or about half that obtainable when 
carbon is wholly converted into carbonic acid. 


some processes the presence of carbonic oxide is no 
doubt valuable on account of its peer power, 
r 


but that is a matter which is quite apart from 


subject we are LOW considering. 
From what we have above stated, it will be 


that in order to ensure the production of a high tem- 


an 


prevent the attamment of any excessively high 
peratures. 


So far we have referred only to the ordinary system of 
burning solid fuel ; but where high temperatures are 


required this system is at best a faulty one—a 


which has long been recognised, and which has re- 
sulted in the proposal during the past few years of 
many systems of working furnaces possessing various 

i t these are the 
admirable regenerative gas furnaces of Mr. Siemens, the 
less known but equally interesting process of M. 
Schinz, recently noticed in our pages, and, lastly, the 
beautifully simple system of “high-pressure” working 
which has been lately discovered by Mr. Henry Besse- 
mer, and which more especially forms the subject of the 
present notice. Itis somewhat curious that each of the 


degrees of merit. Conspicuous amon 


three systems just mentioned differs completely i 


principles from the other two, although all to a great 
n Mr. Siemens’s 

of carbonic oxide 
ucers, and this gas, 


extent tend towards the same end. 
furnaces, as is well known, @ supp! 
is manufactured in separate gas p 

after being heated by traversing the regenerato 
brought into contact with air also heated, and is 


verted into carbonic acid, the combustion of the car- 
boule oxide taking place close at that part of the 


furnace at which the heat is required, while the 
escaping gases transfer almost the whole of the heat 
contained in them to the regenerators through which 


they are passed on their way to the chimney. 


pave here excellent conditions for the production of a 


be by a 


high temperature, as the carbon is (or can 





ing as before 


14,000 — 4545°, or little more than one- 


n will be mixed with about 44 1b. of 
nitrogen, &c., which, added to the 24 1b. of carbonic 


oxide produced, makes 7 lb. of gases to be heated by 
The specific heat of these 


to prevent the access of an unnecessary quantity of air, 

f to secure as far as possible the complete conversion | Pp 
of the carbon into carbonic acid; but even when all 
these precautions aae taken there are, as we have seen, 
certain natural laws which, so long as the ordinary 
methods of conducting combustion are adhered to, 


suitable adjustment of the of air) wholly con- ceeded —if ong te 
be | verted into carbonic acid, the carbonic oxide importance the t discovery which grew out of 
a ey my oy ‘Negge a toe se ane jons to the construction 
, wv 
thon ye & of his ‘gigantic lens, 





‘urnaces W on 
solid fuel is by Nearbotke oxide gus, |few brief facts may aid our readers in imaginite, 
which, after being is delivered into the furnace According to the most recent measurements, 
in a comparativ y pure state, or, at all events, un- diameter of the sun is $53,380 miles, and its mean 
mixed with na effect of this is to elimi-| distance from the earth 91,678,000 miles, its mean 
nate a conside portion of the nitrogen, which distance thus 214.8 times its radius, and it thus 
| would otherwise be passed rough the furnace, and, follows that heat emitted from oue square foot of 
ait} \, fact, if the whole of the fuel supplied by the fur- the sun’s superficies is, on its arrival at our globe, 
i the carbonic | distributed over an area of 214.8 x 214.8 = 46,139.04, 


of nace consis ted of the pare carbo“ 
acid resulting from i 
unless an excess of air was admit 
but one-half the quantity of nitrogen which would be 
th mingled with it if the carbonic oxide in the furnace in 
© lithe ordi 
t by the combustion of any 
of} thus reduced, the intensity of the 
possible to obtain is increased. 
also that, owing to the 
were, less diluted than in ordinary furnaces, its de- 
b. oxidising action is more 
ab-| wnatter to which we need 
here. For further i 
cess, however, we may 


volume. 
We now come to Mr. Bessemer’s admirable “ high- 


ressure” system, the principles of which are, as we 
Sons stated, entirely distinct from those on which Mr. 


the 


the 


un- 
of 
the 


the 
this 


ing, 
&e., 


the 
In 


the 


seen 


tem- 


fact 


n its 


rs, is 
con- 


e 


way. 


Siemens’s and M. 


of heated air 
blast. 


gases 
And here it may 


Bessemer, being desirous 


er so-called infusible 
some means by which ¢ 
could be 
this searc 
bility 
Nearly a hundred and 
hausen, by means of a 


perimenting with a flint 
6 ft. 8 in. focal length, me 


would be capable of prod 


results. 


to have been 20 ft. in 
from this large collector 


number of hours t 
beams for experimental 


experimenters, 


for hours together ; 
would have placed bim 


as that above mentioned 





The weight of gases to be 


refer to page 317 of our 


hinz’s systems are f 
which, moreover, affords facilities for the development 
of temperatures unattainable, so far as we are aware, 
by any methods of furnace working bitherto proposed, 
for it must be borne in mind that the high-pressure 
system may be em loyed as readily for the combustion 


ceeding further, we should put on record the history 
of Mr. Bessemer’s remarkable invention, a history 
which we believe our readers will agree with us in con- 
sidering to be as interesting as the invention itself. 

It is now some eighteen months or so since Mr. 


experiments on the fusion, 
aa of the more refractory metals, and of 
ot 


roduced and maintained, and it was during 
that he became impressed with the ap lica- 
of solar heat to i 


lens or “ burning 
in diameter and 7 ft. focal length, 

of metal, vitrified ‘slate, &c., w ile in 1747, M. Buffon 
roduced similar results on a still larger scale b i 
of 220 plane mirrors disposed on a concave § 
early in the present century Mr. Parker, of London, ex- 


5 seconds, and limestone in 55 seconds. 
facts before him, Mr. Bessemer determined upon the 
construction of a burning lens, vastly exceeding in 
size any previously employed, and which consequently 


This lens, which was to be 
ments—each ground to the proper form by machinery, 
which Mr. Bessemer contrived for the purpose—was | as the force of gravity at th 


at a point where they were reduced to a diameter 
30 in. by a double convex lens 33 in. in diameter, this 
lens being placed so as to bring the rays to a focus 
1} in. diameter, thus collecting the sun’s rays from a 
surface 25,000 times greater than the focus. 
strument was, moreover, to have been mounted equa- 
torially and driven by suitable mechanism, so that it 


could be kept directly pointed at the sun for any 
hat t 


a lens with an equatorial motion would have given 
Mr. Bessemer an immense advantage over previous 
as it would have enabled him, on a 


clear day, to pursue his investigations continuous! 
5 pursue his inveatignet the lene ieel 


accumulating power, which, although readil calculable, 

it is almost impossible to 

Great, however, a8 mi 

Mr. Bessemer’s experiments with such an app us 
v 




























































or, say, in round numbers, 46,000 square feet. 
‘Now the experiments of Pouillet and Herschel, 


the rays of the noonday sun fall on it perpendicularly, 
receives about 5 t units, or pound dagyees 

per minute, and it thus follows from what we have 
pore | stated that under such circumstances we 
act receive from each foot of the sun’s surface, 
after all deductions have been made for absorption by 
the atmosphere, &c., no less than 5 x 46,000=230,000 
units of beat per minute! 

There are probably but few persons, however, to 
whom a clear idea of the quantity of heat derived 
from a square foot of the sun’s surface, is conveyed 
by the statement that this quantity amounts to 80 
many units of heat ; and we will, therefore, attempt to 
and | make the facts of the case more ly appreciated 
by stating them in another way. There being $7,878,400 
square feet in a square mile, it follows from what we 
have already said that a square mile of our planet’s 
surface will receive the heat emitted by about 606 

uare feet of the sun’s surface, and that the uantity 
of heat so received on a clear sunny day will be in 
round numbers about 140,000,000 units of heat per 
minute. Now in order that a ton of cast iron ma be 
raised from an ordinary temperature, to that at which 
it is delivered in a fluid state from a blast furnace, it 
is necessary to impart to it from about 1,300,000 to 
1,400,000 units of heat, and we thus see that the 
f| quantity of heat falling on square mile of the earth’s 
surface under the circumstances just mentioned, would 
be sufficient, if collected, to melt no less than 100 
tons of cast iron per minute! i 
further, the Isle of — has an area of about 
153 square miles, and thus if the sun’s rays, falli 
on it on a clear summer's day, could be elected 
tilised they would suffice to melt minute 
a cubic block of cast iron ing about 42 ft. 
each way, and weighing about 15,000 tons ! 

Now it is y amongst astronomers 
t and heat emanate from an incandes- 


that solar ligh 
the aid | cent nucleus surrounded by an absorbent atmo- 


d sphere, and the revelations of the s have 
shown us that the incandescent on beaten 


given quantity of fuel being 


energetic; but this is a 
not do more than mention 
of M. Schinz’s _ 

t 


as for solid fuel with a cold 
be as well that, before pro- 


of carrying out a series 0 
vaporisation, and re- 


substances, cast about for 
xtremely high temperatures 


researches of this kind. 
seventy years Tschirn- 
i ” 33 in. 
, melted small pieces 


ace, an 


Jass lens 3 ft. in diameter and this nucleus are, for the most part at all events, 
ted steel in 12 seconds, gold in identical with those found on our own planet ; and 
With these | under these circumstances the question which pre- 

sented itself to the mind of Mr. Bessemer was how to 

account for the fact that the combustion of these 
elements in the solar atmosphere produced a heat 
so far exceeding in intensity that which can be ob- 
tained by their combustion in our own. Thinking 
this matter over it occurred to Mr. Bessemer that, 
e sun’s surface is about 


diameter ; the cone of rays | 27.6 times as great as it is at the surface of 
were te have been intercepted | earth, all the incandescent solar gases must be main- 
of | tained ima state 27.6 times as dense as they would be if 
they formed a portion of our own atmosphere ; 
he was struck with the idea that the great intensity of 
the solar heat might be simply due to the fact that the 
combustion took place—terrestrially speaking—un 
excessive pressure. No sooner did this solution of the 


difficulty suggest itself to Mr. Bessemer than he re- 


solved to test it by actual experiment—-or, as he ex- 
t luminary choose to lend his | pressed it, “to have a little sun of his own” —and he 
ion of | accordingly designed, an had constructed a small 

cupola furnace, so made that the products of combus- 
tion, instead of escaping freely as usual, were checked, 
intained within the furnace 


ucing proportionately greater 
made in seg- 


The in- 


purposes. ‘The possession 


r c ingly took place under 

"With this farnace Mr. Bessemer has ob- 
Piined results as brilliant as the conception to which 
the furnace owes its origi which were, we 
believe, even beyond his expectations, and which bid 
fair to comp y revolutionise many of our metal- 
lurgical processes. So far the furnace has only been 


in the ion of a 


preciate mentally. 
t have been the results of 


, they could scarcely 
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chad oh 9 of from 15 to 18 Ih 
worked at pressures . per 
inch baad. ws atmosphere; but even eich’ these 
comparatively moderate pressures, the a 
obtained is such that steel, and even t iron, 
may be melted even more readily than cast iron in an 
inary cupola. Thus, on one occasion a piece of 
2 in. square bar iron, afoot long, and weighing 13 lb., 
was introduced cold into the furnace, and was com- 
pletely fused in five minutes and a half; while 3 cwt. of 
wrought-iron scrap, also introduced cold into the same 
farnace, was run off in a complete fluid state in fifteen 
minutes! Startling as such results are, they become 
more startling when it is remembered that they are 
produced in a small model furnace without a much 
greater expenditure of coke than would take place 
in an ordinary cupola furnace melting cast iron. For, 
although Mr. Bessemer uses blast at a pressure of 
90 Ib. or so per square inch, yet its effective pressure, 
or that which causes its flow through the tuyeres, is 
only the difference between this pressure and that 
within the furnace ; and the rate of combustion of the 
fuel, therefore, is not much greater than it would be in 
an ordinary furnace using blast at a pressure equal to 
that difference. 

We have now laid before our readers the history of 
Mr. Bessemer’s discovery—a discovery worthy of the 
man who made it, and one possessing almost equal in- 
terest for the astronomer and the practical autaatgiet. 
Brilliant as was the discovery itself, however, its value 
in a metallurgical sense would have been little but for 
the practical skill with which it has been turned to 
account, and the ingenuity with which the difficulties 
necessarily attendant upon a system of high-pressure 
furnace working have been surmounted by Mr. Besse- 
mer. We do not intend here to speak at length of 
these difficulties, or to describe in detail the means by 
which they have been overcome, as we give on other 
pages of the present number engravings and a de- 
scription of Mr. Bessemer’s high-pressure cupola 
furnace as actually constructed; but we must never- 
theless refer briefly to a few of the leading points. In 
the first place it will be evident that, in order that the 
furnace may be worked under pressure, means must be 
provided for closing the opening through which the 
materials are charged, and one difficulty to be over- 
come was to effect this closure in such a manner 
that while the cover was readily removable, all the 
destructive effects which would be caused by the 
leakage of the intensely heated flame and gases might 
be entirely guarded against. These ends Mr. Besse- 
mer has attained by simply providing the fitting sur- 
face of the cover with an annular groove or channel, 
which is oe in communication with the blast pipe, 
and, as the pressure of the blast is necessarily a Se 
pounds per square inch in excess of the pressure 
within the furnace, it follows that any leakage which 
does take place at the joint will be leakage of cold 
blast from the channel either outwards or into the 
furnace, as the case may be. Thus, not only is the 
leakage of the flame prevented, but the joint itself 
is kept comparatively cool and free from distortion ; 
and in practice the plan is found to give admirable 
results, the only part of the cover which becomes 
highly heated being that exposed to the direct radia- 
tion from the incandescent materials in the furnace. 
This portion, we should mention, is defended by a 
fire-tile. 

_ Another point to be guarded against was the burn- 
ing away of the internal coating of the furnace by the 
intense heat to which it is exposed, and this Mr. 
Bessemer prevents by not only making the lining of a 
very refractory material, but making it so thin that the 
rate at which the heat is carried off from the exterior 
prevents the burning away of the interior surface. In 
some cases he assists the carrying off of heat from the 
exterior by causing water to circulate in contact with 
the iron case of the furnace. To regulate the pressure 
within the furnace and keep it approximately con- 
stant the simple plan (not shown in our engravin 

already referred to) has been adopted of fitting to the 
outlet opening a long tapered i of fireclay, this 
plug being carried by a spiral spring which tends 
to force it into the orifice. The area available for 
the discharge of the flame and gases will manifestly 
depend upon the distance to which the orifice is 
entered by the plug, and an increase of the pressure 
within the furnace will cause the plug to be forced out- 
wards, thus increasing the area and causing the pressure 
to be reduced to the proper amount. course, the 
spring carrying the regulating cone is sufficiently flexi- 
ble to allow the latter a considerable range without ma- 
terially affecting the resisting pressure, while the latter 
is at all times under orca. and can be readily varied 

Y mcreasing or diminishi 


the tension of the spring. 
A regulating valve is thus formed of cheap and ough 


tains by connecting to that leg of the 
in communication with the furnace, a 
ing from the blast main, this pipe being made to 
discharge a current of cold air above the surface of 
the mercury. This current, of course, ascends the 
leg of the gauge, and enters the furnace, and although 
it suffices to keep the leg cool and prevent the evapo- 
risation of the mercury, it is so slight that it exercises 
no appreciable effect on the indications of the gauge. 
It would be impossible, we think, to imagine a more 
simple plan than this, or one which would be more 
tho ly effectual. 

Our notice of Mr. Bessemer’s high-pressure system 
has already extended to such a length that we must 
postpone for the present any consideration of the 
theoretical principles upon which the results obtained 
by that system appear to us to depend. We shall, 
however, speak of them in an early number. 

So far we have only spoken of the “high pressure” 
system as applied to cupola furnaces; but Mr. Besse- 
mer anticipates its application to furnaces of various 
kinds, and for a vast number of purposes. At present 
the system is in its infancy, and it is impossible to 
foretell to what results it may ultimately lead, although 
it opens up almost boundless fields for conjecture. 
Theoretically, the system affords a means of producing 
absolutely any temperature whatever, simply by 
increasing the pressure under which the combus- 
tion is » Ber to take place; and practically it will 
enable metallurgists to obtain temperatares which 
will probably be even beyond their requirements. At 
the commencement of this article we pointed out the 
economical results which would attend the use for 
steel-melting of a furnace producing a heat of greater 
intensity than that afforded by the furnaces now in use, 
and even if available for this purpose alone Mr. Besse- 
mer’s invention would be a most valuable one. It is 
probable, however, that the high pressure system will 
serve far more important ends than even steel melt- 
ing, and that it may lead to alterations in our 
system of iron manufacture at present scarcely dreamed 
of. Who knows whether with such temperatures as 
“high pressure” furnaces afford we may not one da 
distil iron as we now distil zine and other soled 
of its class? A startling proposition this, certainly ; 
but not more startling than a proposition to make steel 
by the now well-known “Bessemer process” would 
have sounded in the ears of our ironmasters a quarter 


of a century ago. 


LONDON BRIDGE. 

It may be that municipal bodies and railway boards 
care as much, and no more, for esthetics as fér 
aérodynamics, agnoiology, or anthropomorphitism. 
Yet we shall accord to them something like taste, as 
distinct from merely commercial considerations. A 
great corporation, like that of the City of London, 
would probably perceive the incongruity of an o H 
design for a grand bridge in granite, with its way 
carried out 10ft. or 15 ft. beyond each side of the 
masonry, and there supported only on iron cantilevers, 
and fenced in with an iron railing. No architect, we 
believe, could even design such a mongrel composi- 
tion, and only those engineers who can perpetrate or 
tolerate such pieces of ironmongery as some of those 
which disfigure the streets of London, and even, in 
one or two cases, the Thames itself, could sanction it. 
That such a design would satisfy all considerations of 
strength and of convenience for traffic cannot, of 
course, be denied. But if these two considerations 
alone were all deserving of notice something in the 
style of Putney aqueduct would answer every requi- 
site. To the ordinary, or even the practically “ well 
informed” mind, taste may appear to be uncertain and 
indefinable, therefore, unimportant. But there 
are such things, or rather embodiments of such ideas, 
as beauty and grace, into which ideas the recognition 
of unity, harmony, symmetry, and proportion must 
unquestionably enter. A wandering correspondent of 
the Times tells us that : 

It may be well to call the attention of those interested in 








the gauge itself. This object Mr. Bessemer at-| i 
gauge, which is | © 
small pipe lead- 





with the least pretensions 
ise in it a complete 
blemish, and to which almost any 
would be a disfigurement. As a mere roadwa' 
the river it might have been far sae chenply 
’s proposed single cast-iron arch 
Vauxhall patna But of oe 
au idges. But of its 
cost, much was incurred on account of the poll. 
tural features of its design alone; much to give it a 


1829 to ex 
elements of its cost, say, 100,000/. on this bridge for 
architectural and monumental effect alone, will it 
become the City of London of 1869 to ruin that effect 
by a cheap makeshift for widening the roadway? Can- 
not the Corporstion carry out the widening—indis- 
putably necessary—upon the design which, we may 
speak of them as the public spirited fathers of the 
present Corporation, adopted more than forty years 
ago? It is to be hoped that the hideousness of later 
pontine eyesores in the metropolis has not yet extin- 
guished everything like architectural taste, and that, 
as the Monument may escape service as a manufac- 
turer’s chimney, so London-bridge may escape the 
ironmonger. 


“UNIVERSAL PENNY RAILWAYS.” 

Oxe Mr. George William Jones, of Essex-street, 
Strand, pro; , in an advertisement occupyin 
nearly a column and a half of the Zimes, to wor 
the railways of the kingdom at a passenger fare for 
the “ peoples’ class” of from yxth to gyth of a penny 





per mile, the passengers to be required to pay a 
penny at every 16 or 20 miles of their journey. 
“ Ordinary trains,” for “ middle” and first-class passeu- 


mile for “middle” class and jrd of a penny for 
class, while for fast trains twice the last-named 
are to be charged in the respective classes. Thus, 
Mr. Jones proposes to take a passenger from London 
to ar ap og the “people’s class” for 1s. 1id., 
by middle-c Tr, rain 5s. 9d., by first-class 
ordi train for 11s. 6d., by middle-class fast train 
for 1ls. 6d., and by first-class fast train for 23s. 
Indeed, Mr. Jones hints, in an addendum, at the 
possibility of carrying a passenger in the people’s 
class all the way from London to Inverness for a 
single payment of one penny, the “ people”—as 
though first and “ middle” class rs were not 
1 sense nay carried at the expense of those 
classes alone. It will strike many of our readers as 
a that Mr. Jones does not go a step further and 
de that all railway travelling should be wholly 
free, and, this having been brought about, freights 
should, on the same peel, abolished _ 
o 
ves 


gers, are to be run at fares of about 4th of a penny a 
t 
fares 


Because a half ounce letter is carried the im 
the United Kingdom for a penny, Mr. ‘Jones 
that a passenger, weighing 2500 ounces or more, 
might as cheaply be carried the same distance, 
whereas his weight in letters would return at least 
20/. It was, beyond dispute, the introduction of 
ee alone that ee ee postage possible. 
ut postage not involve penny passengers 
and penny tons of goods. Correspondence, costing 
so little, may be carried on to an almost indefinite 
extent ; but , even if they could travel for 
nothing, could not, except in rare cases, afford the timeto 
be always at . The — of time, the cost of 
reparation ordi travelling requisites, refresh- 
ar cabs, Giae ar’ i > bese, charges, &c., 
with the many inducements to miscellaneous expen- 
diture, rise, in most cases, beyond any consideration 
of the railway fare, as such. other words, penn 





wages, peany hotels, or penny lodging houses, w 
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y increased ing and w themselves— 
and could they be induced to pack themselves as goods, 
fifteen to the ton, and im the proportion of two tons of 
passengers to one ton of wagon, then, perhaps, they 
might be conveyed at the lowest rates non sarend for 
goods, say, a y per ton, or a thirtieth of a 
penny per passenger per mile, But even a thousand 

weigh about seventy tons, and sevent 

tous of them in 200 tons of aoreinges, at three shil- 
lings per mile, would never pay. Mr. Jones infers 
some new principle of railway expenditure from the 
report of A Railway Commission ; but we fear his 
speculation will not alter the price of rails, coke, wages, 
and all the other elements of railway expenditure. 
His sebeme hardly requires elaborate analysis and ex- 
posure. If it did, there would be no lack of materials, 
nor of convincing arguments based upon them. 








AITKEN’S COKED IRONSTONE. 

Mu. Henny Airxen’s system of coking, instead of 
merely calcining carbonaceous ironstones, has now 
been tested for a full year in one of the furnaces at the 
Almond Ironworks, near Falkirk, N.B. Mr. Aitken 
has published a comparative statement of the working 
of the furnace for the year ending June 23rd last, as 
compared with the previous year when working on the 
old system with merely calcined stone. Although of 
all the ironstone used in the last year but about 324 
per cent. was coked—the supply of carbonaceous or 
cokeable stone being insufficient for the full working 
of the furnace—the contrast exhibited is remarkable. 
The results of the two years’ working, half on the old 
and half on the new system, are given as follows : 

Old System. New System. 
tons. cwt. tons. cwt. 
- 9227 18) 8,932 8} 
we GA6L 16h 4458 7h 
-- 16465 1 18475 6 
744 «17 None. 

4,300 9} 4,259 

2,905 — 5,547 

3391 — 2,436 

1,239 10 829 

1 10 442 

370 ~ nm 

8417 — 8826 10 

Averages per ton of pigs made. 
Coal and coke, computec 

into coke eos ove 1 6% 1— 
Ironstone and iron ore ... 1 1% , | 
Limestone ove ove 104 

Of the ironstone used under the new system, the 
average of coked ironstone varied, month by month, 
from 20} to 424 per cent. of the whole, or an average 
of 324 percent. The contrast is striking enough. , Of 
the 324 per cent. of coked ironstone used, 30 per 
cent. is estimated to have been fixed carbon, only 
preserved as fuel by the process of coking as contrasted 
with calcining. The ironstone used for a ton of pigs 
is greater where the stone is coked, but the excess 1s 
due simply to the presence of fixed carhon in the 
coked stone and its absence in the calcined stone. 
Had the stone been weighed defore either coking or 
calcining, no more ironstone, and, of course, no greater 
cost therefore, would have appeared under the new 
than under the old system. There is the broad fact 
that with 409 more tons of pigs made under the new 
system, 2554 tons less of coal and 20104 tons less of 
coke were consumed, there was about 13] tons less 
lime used, and the make of No. 1 iron was nearly 
doubled, while that of higher numbers and white iron 
was in every case greatly lessened. 

The furnace with which the trials were conducted is 
48 ft. high, 16 ft. in diameter at the boshes (when 
new) 6 ft. hearth (when new), blast 24 lb. to 3 lb. per 
square inch. 

Mr. Aitken observes as follows: “The saving 
effected in the quantity of coal and coke used in the 
furnace during the latter period while using an average 
of 324 per cent. of the ore coked, is 6,4, ewt. per ton 
n made, which ‘is equal to 2780 tons of coke, or 

, aecounting the price 11s. per ton. 
n of No. 1 iron made during the latter 


Coal oe 

Coke... 

Ironstone 

Hematite 

Lime ove ons 
No. 1 pigs made ... 
No. 3 do. do. eve 
No. 4 do. do. 

Silvery do. do. os 


1lj 
10 
10 


10 


White and mattled do. do. 
Total make asé exe 


of ir 


in money over | 
“ The proport 


h greater than during the former, | 


r numbers is much less. There is 
f 5 per cent. in the total production, 
wt no difference in the quality of 


ers re} 
reased consumption of ironstone as shown 
ent is accounted for by the quantity of 
the coked stone which of course serves 
ose of fuel, but which by the usual pro- 


cess never gets to the furnace at all, The amount af 


fixed carbon or coke in the coked ironstone is about 


30 per cent, : ‘ : 

“The consumption of limestone is $ cwt. less per 
ton of pig iron in the latter period. 

“Tt bas been alleged that in working with coked 
ironstone the iron would not separate from the cinder ; 
but analyses of the cinder made during the latter 

riod prove that no more iron exists in it than 
Wi ts th of coki 

“With proper arrangements the expense of coking 
ironstone Oe thet of calcining is comparatively trifling, 
and.need not exceed about 2d. per ton, while the vola- 
tile matters produced when used even for raising steam 
far more than cover this. In coking the ironstone no 
coal or coke was used. . 

“J regret that I have not been able to use in the 
furnace a greater proportion of the ore coked, so as to 
show what would be the result in that case. The small 
output and stock of carbonaceous ore at my command 
have prevented me doing so, For the same reason I 
have not erected suitable works for the utilisation of 
the volatile matters, except at one place, where a small 
quantity of them is converted into oil, and where the 
total cost of labour, collecting the oil, and coking the 
ore is 24d. to 34d. per ton over the cost of calcining.” 


MARINE ENGINES. 


We have referred, on at least one former occasion, 
to the bold departure from ordinary marine engine 
practice now making by Mr. Alfred Holt, of Liver- 
ool. The four iron ships now building for him by 
esis Andrew Leslie and Co., of Hebburn-on-Tyne, 
are models of strength, seagoing qualities, and ing 
capacity. ‘Their engines are unique, to be worked at 
75 lb. pressure, and representing the best constructive 
detail of the eminent house of Messrs. Robert Stephen- 
son and Co. The boilers are curiosities, yet commend- 
able in design. Nine fect in diameter in the barrel, and 
made of double-rivetted } in. Cumberland Hematite 
[ron Company’s plates, they are beyond all question 
equal to 75 lb. or 80 Ib. pressure, their calculated 
bursting strength being at Jeast 500 lb. per square 
inch, The steam is well superheated and, of course, 
condensed in a surface condenser, without which the 
boilers might not work at all. 

The engines, as previously described, are high 
and low pressure, a single 29 in, high pressure 
and a single 66 in. low pressure cylinder working 
together upon a single crank, the screw shaft having 
a 12 ft. fly wheel with 12 tons in the rim, to 
assist in carrying it over the centres, A high rate 
of expansion is maintained by cutting off early in the 
high pressure cylinder. Engines upon the, same 

eneral plan, designed by Mr. Alfred ,Holt, are said 
o be working at a rate of consumption of less than 
24 Ib. of eoal per indicated horse power per hour, all 
the way out to China and back. 

The circulating pumps, for the surface condensers, 
and the bilge pumps, are by the well-known firm of 
Messrs. John and Henry Gwynne, of the Hammer- 
smith Lronworks, London. We have had more than one 
previous occasion to speak of the excellence of design 
and finish of their centrifugal pumping engines, and 
those supplied by them to Messrs. Robert Stephen- 
son and Co. for the marine engines under notice are in 
all respects equal to the best work of the kind known 
in the trade. Independent circulating engines and 
pumps are now recognised as essential for all steamers, 
enabling a high vacuum to be maintained at any given 
rate of steaming, and greatly facilitating starting away 
from.the wharf. Taking the great engines of the 
Hercules, working through them, say, one and 
an eighth tons of water, in the form of steam, per 
minute, and requiring, say, twenty-four tons of 
condensing water in the same time, there are about 
3500 square inches of clear passage through the con- 
densing tubes for its circulation. ‘This requires a rate 
of circulation of but about 7 inches second 
through the tubes, besides overcoming the frictional 
resistance within the tubes themselves, and this, it 
need hardly be said, involves but a very moderate 
amount of work, considering that the condensing 
water is both taken from and discharged at the same 
level of the sea. Inthe case of Messrs. Gwynne’s 
pumping engines for the steamers under notice they 
rave bat a single 6} inch cylinder and 64 inch stroke. 
Even with this small size the quantity of water cir- 
culated may be anything required, whether in the 
warm currents of the lation Ocean or in the cooler 
depths of the Atlantic. We trust that Mr. Holt may 
be yet induced to contribute fall iculars of the 
construction and working of his either to one 
of the mechanical journals or to the Institution of 
Mechanical Engincers. 
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ha adete people” are to. 

m pay. are 
a Wy sixteen or mente sero leave their Boag 

, passing through a tarnstile, pay another penpy 
for the next of their journey.. Those who are 
not of the “ »” however, those who prefer to go 
through first class in a fast train, and whose conveyance 
costs about twice that of the “people,” are to. pay, 
not merely twice as much, but iwelve times az much . 
as the “people,” albeit that even the hi i 
not to exceed two-thirds of apeuy per 
not, therefore, proposed to pe: each 
either at cost price or at a reasonable 
and it would ap that the “ people’ are to’ ride 
the expense of first and middle class w 
would thus acquire the character of philanthropists. 
Is Mr. Jones prepared to ran, upon, say, bis own 


of 
beyond i 


account, trains carrying 750 

that number could be found) at less n aang 

for the bare cost of working, saying nothing of interest 
on capital? The “takings” from these gers, at 
4 penny each for a 20 mile stage, would be 32. 2s. 6d., 
or barely more than 3s. per mile run, much below the 
present average receipts of British railways. If the 
rolling stock was ar for the carriage of from 
750 to 1000 “ people,” and but half or a third of 
those numbers happened to arrive, the receipts would 
be correspondingly less. The “ people’s” trains would 
require to be t h trains even from London to 
Inverness, and, even supposing 750 or 1000 

on the first or even the first two stages of 20 miles 
each out of London, open only half a dozen pas- 
sengers remained at the last stage? Or, suppose the 
average Soty jeneuay of the “people” to be but a 
single oo say twenty miles, and two “ 3” 
trams to be run each way, daily, over the whole system 
of 14,000 miles of British a representing 700 
of the 20 mile stages, and 2800 daily passages over each 
stage, it would require that from two and a half to 
three millions of “ og oe should ride daily in order 
to pay what appear to be inevitable working expenses. 
We trust that Mr. Jones will explain the system of 
machinery which will work ata less cost and prove 
also the certainty of as many passengers to meet it. 





—== 


A New Macwantcat Jovrwar.—Mr. Edward Henri 
Todé, a veteran j i i 
actenee—a 


the publication, on the 2nd of October, of a handsome jour- 
nal, entitled The British and Forsign Mechanic and 
Scientific Instructor. Under Mr, Todé’s energetic and 
skilful management, the English Mechanic attained a high 
measure of cone aoe is reasonably certain that the same 
energy, tact, , will secure for thie publication now 
announced a corres i of popular favour. 
The paper will be published at 40, Tavisteck-street, Covent- 





garden, where prospectuses may be obtained. 
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RECENT PATENTS.. 


-THE following specifications : of completed are all 
dated within the year 1868; and that be given 
in ing them, at the annexed from the Great Seal 


Patent 

(No. 3759, 8d.) yeni weg wm xy a of 10, Sackville- 
street, patents, as the agent of Charles Auguste Constantin 
Sekhold. of Alexandria, the ingenious instrument for measur- 
ing heights and distances which he has named the “omni- 
meter,” and which we illustrated in our«¢ixth volume. ss 

(No. 3771, 10d.) William the Albion 
Works, Salford, patents various 
and heat regulators, and r 
and illustrated by us on pages 115 and 1 


volume. 

(No, 8772, 8d.) Frederick Walton, of Staines, patents 
methods of ponstructing houses. According to these plans a 
number of narrow planks are placed horizontally one above 
the other with blocks of any convenietit material 
between them at intervals. The piles of planks and blocks 
is bound together by vertical bolts and covered with laths 
ccs hesttongioa of devia sing bo used to form di cpern 
cases short in may be used to form the separat- 
ing blocks, and iron plates may be substituted for the 


lanks. 
(No. 8783, 84.) a Preston and John Prestige, of 
Deptford, patent forms of engine lubricators. The principal 
feature in these lubricators is that the vessels containing the 
tallow or other lubricating material are fitted with a coiled 
steam pipe, or its equivalent for quickly heating and melting 
hard fatty matter. 

No. 3789, 2s.) John Hine, of 

t dressing 







Cockermouth, patents an 


arrangement of machinery, which it would 
require pene describe. 
(No. 3791, Sd.) William Meakin, of 3, Great Wood- 


stock-street, patents a very neat method of securing the 
handles or knobs on lock spindles, which is worthy of the 
attention of those interested in such matters. 

(No. 3797, 1s. 4d.) William Jeremiah Murphy, of Cork, 
matents methods of constructing and working ordnance. 
his patent includes plans for working breech-loading me- 

chanism by hydraulic power, for firing guns while they have 
a forward motion ; for mounting guns on shipboard, so that 
their direction may not be affected by the pitching or rolling 
of the vessel ; for checking the recoil, and raising or lower- 
ing guns by hydraulic power; and other matters, which we 
need not mention here. We fear that but few, if any, of 
Mr. Murphy’s plans possess much practical value. 

(No. 99, bay The Honoureble John Hay, of 149, 
Piccadilly, patents arrang ts of engine counters, which 
we illustrate on page 203 of the present number. 

No. 3800, 104) Thomas Lynch, of Enishowen, patents 
an arrangement of railway brakes, in which the apesting 
power is obtained by means of brake straps passed rounc 
drums fixed on the axles of the locomotive and carriages, 
these brake straps being b ht into action by a series of 
weighted levers, which are re by slackening a chain 
which extends the train. Mr. Lynch's patent also 
includes some ¢utious plans for improving (?) locomotives, 
and it is illustrated by a drawing of an engine, which, from 
its comie character, is worthy of Punch. 

(No. 3804, 10d.) Henri Adrien Bonneville, of 10, Sack- 
ville-street, patents, as the agent of Lars Albert Léonard 
Séderstrim, 52, Rue de Bondy, Paris, an arran ent of hot- 
air engine, which we intend to illustrate shortly. 

(No. 3811, 4d.) Clinton Edgcumbe Brooman, of 166, 
Fleet-street, patents, as the agent of Cornwall Henwood and 
Robert Harkness Twigg, of Sombrero Island, West Indies, a 
plan for enabling persons engaged under water to hold a 
conversation with ms above water; this plan consisting 
in leading down a speaking tube to the diving dress or ap- 
paratus, and closing its lower end with a thin plate or 
diaphragm, which, while preventing the escape of air from 
the diving apparatus, will yet allow the sound to pass freely. 

(No. 3815, 10d.) Paul Kotzé, of Pesth, patents an ar- 
rangement of condenser for steam engines, which is intended 
to work without an air pump; but which we do not see 
would work at all. We could not describe the plan briefly. 

(No. 8825, Is. 6d.) Thomas Claxton Fidler, of Ventnor, 
patente various arrangements of articulated rolling stock, 
of which we may probably have something to say on a future 
oceasion ; but of which it would be impossible for us to 
give a description here. 

(No. 3830, 10¢.) Thomas Aveling, of Rochester, patents 
constructing steam cultivating engines in’ pairs, and arrang- 
ing their gearing so that when two such engines aré placed 
opposite each other the drums of both engimes are driven 
from the land side. 

(No. 3843, 1s. 4d.) George Henry Benson, of Staleybridge, 
and William George Valentin, of the Royal College of 
Chemistry, patent arrangements of gen for producing 
combustible gases, which it would require drawings to 
describe. 

(No, 3847, 10d.) Robert Hallimond, of Escomb, Bishop 
Aukland, patents an arrangement for lubricating the axles of 
tubs used in mining operations. In this lubricator the oil 
is conducted from a vessel to the four axles by means of a 
suitable tube, the opening communicating with these tubes 
being closed by a ball valve, which is displaced each time 


the tub is tipped. 

(No. 384b. Qs. 6d.) Joseph Quick, junior, of Sumner- 
street, and John Sampson, of Batterser Park, patent forms 
of piston packing, the chief feature of which is that the 
packing rings are forced outwards by small pistons acted 
upon by the steam within the cylinder. 

(No. 3853, 8d.) John Winterbottom Brierly, of Oldham, 
patents an arrangement of nut forging machine, in which 
the nuts are shaped, punched, and cut off, by dies, &e., 
carried by a headstock, which is moved to and fro horizon- 
tally on a fixed bed by means of an eccentric. 

on 3857, 18.) Thomas Bache Salter and John Silvester, 





Setar ac matrce  oint 


we could scarcely dere | 


(Ro. 980, 8.) Mowe Savery 
of , patent methods of the speed of motive 
en meme ty the combined wg rt al ne ee of 
kinds, one being, say, an ordi i 
, cad the other ta Testaedal gover wa oe 


iption. 

(No. 3871, rey Joseph Jones, of gb cer ser 
patents a method of drawing off fumes from baths em: 
mM coating metals by making such baths with a flat flue par- 
tially surrounding their edges, and connecting this flue with 
the main flue leading to a chi stack. Ie this new ? 

(No. 8876, Is. 4d.) William Robert Lake, of 8, South- 
2 age patents, as the agent of James Ashbury 


and Robert Grime, 








, of Paris, arrangements of rock-cutting machinery, 
which it would require drawings to explain. P 


THE PATENT JOURNAL. 
Grants of Peoviston®) Eveteotion for Six 


n' . 

1456. Henny Roptwson, Skipton, “Improvements in the con- 
struction of kilns for burning limestone, chalk, cement, or for 
calcining ores,” 

1911. Witsam Ropert LAxs, 8, 
improved combustible co: a, 

2313, Paut Rarsey Hopes, 10, Adam-street, Adelphi, “Certain 
improvements in the manufacture of luminous and heating gas 
from hy: ns fluids, and in the methods of using 
and applying such gas for illuminating and heating purposes.” 

2338. Geonok CHARLES Ramsey, 56, Aldermanbary, “ Lmprove- 
ments in the construction of fancy circular boxes,” 

2357. Eowarnp Wiliiam Hawes, Balmoral Lodge, Clontarf, 
“ Improvements in the construction of buoys and other floating 





Southam pton-buiidings, “ An 


sen . 

23%. Samvet Josurn Woopnovse, Holbeck, Leeds, “Improved 
apparatus for purifying and regulating the supply of gas to 
burners, and also for an improved standard tap.” 

2423, Iskagn Epwarp WOOLF, New Bond-strect, “ Improvements 
in casters for furniture and other like articies.” 

2433. THsormiLUs Coap, Truro, “improvements in the con- 
struction of sewing machines.” 

2463. JOsEPH PRATO and FuANCIS POLACCO, Great Winchester- 
street, “ Improvements in charcoal filters for purifying water 
or other liquids, likewise in the mode of applying the same.” 

2483. Wioi4iam Jongs, Guido Bridge, “improvements in or 
applicable to sewing machines.” 

2511. JACOB FReENGLEY, Dublin, “ An improved tell-tale clock.” 

2513. JOHN WILLIAMS, 25, South Castle-street, Liverpool, * An 
improved junction of barrel and action for breech-loading fire- 
arms and sporting guns, with self-acting exploded cartridge ex- 
tractor.” 

2517, THomAs Baigas, Manchester, “ Improvements applicable to 
machinery for spinning and doubling cotton and other fibrous 
materiais,” 


2519. JAMES V ALTERS, Great Dunmow, “ An improved agent for 

ening ene clarifying ale and other fermented liquors.” 

2522, BERT MAYNARD, Whittlesford, “An improvement in 
portable chaff-catting ines.” 

2523. COMN MACKAY, 3, Clarendon-place, Belfast, and THomAs 
KENNEDY WHEELER, junior, Belfast, “ buprovements in cops 
for wefting and warping purposes, and in machinery for making 
and in abutties for containing the >.” 

2524. Tuomas SHAKESPEAR and Georcs ILLsTON, Birmingham, 
“ [mprovements in sewing machines.” 





2527. Tuomas Cotsy, Bower Farm, Maidstone, “ Improved 
means or jances to be & ed in the cultivation of hops.” 
2529. Horace Cat, Concerd, U.S., “ An improved mode of and 





y for ing and applying motive power, more 
especially designed for the transmission of the same to long 
distances,” 

2630. GusTaAVE Zorn and ALFXanpee LewMany, Havre, “A 
novel a of matafacturibg yeast or artificial ferment.” 
2532. 1L014M Brown, Saint Mary-street, Portamouth, “Im. 
provements ip the mode of constructing and (disposing ships’ 
cabins to prevent sea. sickneas, the oo | improvements being 

also applicable to gun carriages om board ship.” 

2543, CoAnis Desron ABEL, 20, Southampton-buildings, “ Im- 
provements in the means and spparatus for separating or 
dividing the carded fleece into slivers in carding machines for 
all kinds of filamenta.” 

2535. Baistow Howr, 1, Serle-street, “ Improvements in steam 
condensers, and in supplying steam generators with water.” 

2536, Henry YAT#s, Rue Lafayette, St. Pierre les Calais, “ Im- 

rovements in the manufacture of lace on bobbin net or twist 
machinery.” 

2538, Epwarp ALFrep Cowpsrr, 6, Great George-street, “ Im- 

vements in treating cast iron for the production of wrought 

Eenend steel therefrom, and im apparatus employed for that 

me,” 

9540. JouN MARTIN STANLEY, Sheffield, “ Improvements in the 
manufacture of tron and steel, and in furnaces and converting 
erucibles used in connexion therewith.” 

2541. OcTave Vivier, Sekforde-street, Clerkenwell, “ Improve- 
ments in means or apparatus for measuring and indicating the 
distance travelied by vehicles.” 

9542. Francis Josern Deecusier, 21, Cockepur-street, “ Im- 
sroverents in stoves and grates or apparatus for cogking, beat- 
ing, and other stove or grate uses, with rotary motion arrange- 
metits and with appliances for rendering the same useful for 
fumigating, refrigerating, sifting, winnowing, churning, cutting. 

and other purposes where euch rotary motion arrangements 
may be capable of being used.” i 

9343. WhdiaAM EvwArp Genes, 11, Wellington-street, “ A novel 

constraction of railway sleeper.” 

2544. Bristow Hoyt, 1, Serie-street, “Intprovements in ma- 

chinery or apparatus for b , Ceansing, and polishing or 

preparing coffee, rice, and other berries or grain.” 

2545. JBAN TexCcnHenxe, Rue Prégon House, Smal) Heath, near 

Birmingham, “Improvements in or additions to springs for 

mattresses, sofas, chairs, and other articles of furnitare.”” 

2547. WriiamM Rosset Laks, 8, Southampton-buildings, “An 

improved method of and apparatus fur rendering and refining 

lard, tallow, and ether fatty and oleaginous matter.” 

249, SaAMUKD CunLivy® Lister, Bradford, “ Tuprovements in 

jooms for weaving pile and other fabrics, and in yarns for pile 

fabries, and in sizing thém.” 

2550, Rrcwagp CuxisToraee Rarrer, 5. Westminster Chambers, 

“ Improvements in railway water cranes.” 

2551. Joun Rrrenis, 9, Stonefield-strect, Barnsbury, “ 


okt Gein suitable for 
2. ChARLes Dorr, 





of West Bromwich, patent improvements in pressure gauges, 


mente in the manufacture of paper pulp and paper.” 


fy whied ae uid 






vi 

2559. Les Sauve W. Mor, ‘ 
ments in safety “opera foe steam cane a 
provide for and regulate SAmission of air to 


and other furnaces; and im apparatus to t 

of water from steam pi py 
2560, Kiewarp Canpwett Ropinson, 1 A 

Preston, “ An improved construction of stove o 


2561, JowN LoaveR, Upper Olifton-street, Worship-squage, “ Im- 


» 


provements in rotary engines and pumps, 
262. Bopert Parestiey, London Wall, “Improvements in 
fastenings for gloves,’” J 
2563. Louis GoLppers, Love-lane, “ Improvements im watches, 
toy , personal ornaments, purses, pocket-books, walking 
sticks, and certain other portable Tricks” 4 
2564. year JEKYLL WesTLey, 62, Camden-road, Gamden- 
towny “Improved methods of constructing, converting, an 
using billiard and other tables,” eg + 
2066, THOMAS CATTELL, 188, Stfand, “An impryeal method of 
wood for the production of paper-pu 4 


ove; 

2567. ILLIAM Freperick Wi14Ms, Broa! seest, Golden- 
—< eer in boxes for holding jewellety and 
other articles,” ts 


Cs 
2568, Wiiisam Winter, Leeds, “ An improved metallie 

belt or band, and the means of manufacturing seme, ao 
application thereof and other metallic belts for driving ‘sewing 


m e 

2469. Wriitan Evwarp N 66, Chancery-jane, “T 
machinery for manufactoring , brads, and other 
articles.” 

2570, Hexey Epwarp Newrox, 66, Chancery-lane, “ Improve- 
ments in furnaces.” ” 

2571, OHARLES ROBERT STOCKER, Teignmouth, “Improvements 


in safety cages for mine shsfts, which improvements are also 
a) to lifts for warehouses, hotels, and for other places,” 
2572. Prepexick WILLIAM Porrsa, Barbican, “A new or im- 


proved construction of wirework, applicable for sieves, screens, 
and various other articles in which wirework is used.” 

2574. AL#ned Pignek TRONCHON, 2, Bue Ste. Appoline, Paria, 
“ Luprovements in the construction of elastic seats.” 


2575, \ ALEXANDER MCNBILE, John-street, Pentonville, “ o- 
ments in breaks for retarding progress of 
car Tiages. ° . 

2576 WitLiam GLOVER, Prestwich, “ Improvements in looms for 
weaving.” 


2577. WiLtiam Epwarbd Newron, 66, Chancery-lano, “ Improve- 
ments in washing machines.” 

Bill, Woolwich, 

wheels of 


2578. Tomas Cotxs, Fort-place, Sandy 
“ Improvements in the construction of the running 
carriages and other vehicles mounted on wheels and riggers 
used in machinery.” 


2579, THOMAS WARDLAW, Toughmill, Dunfermline, “ Improve- 


ments in reaping machines,” 

2585, Geonek HENRY NUSSEY and Wiii4amM Brapsnaw Leacn- 
MAN, Leeds, “ impr #e in hinery or ap for 

ing woollen and other woven or felted fabrics,” _ 

2591, oe ome os 4, Trafalgar 
rest for supporting of a person, or books 
and other amall objects.” 4 

2593, Perer MoGoven, Halifax, “ Improvements in sash frames 
and sashes, particularly applicable to the windows of railway 
end other carriages.” 

2595, Epwin DANIEL TEMPLe, 2, Cireds-place, Finsbury-cirous, 
* Improvements in the construction of telegraph railway signal, 
scaffold, and other posta,” 

2599. Hewry Baipeewatenr, Watford, “ Improvements in railway 
ae ot in the means of securing bridge aud flanged rails tw 
thejr sleepers.” 

2601.' ALBXANDER OGG, Knaston-street, Oakley-street, Lambeth, 
“ [provements in printing machines.” 

2603. Geonce Hen Ley, Essex-street, [sli 
in dial or needle and alphabeti 





phs and relays.” 





1 teh 
“s 


Invention protected for Six Months on the 
Deposit of a Complete Specification. 

2597, THomas Staten, 186, Kuston-roed, “Improvements in the 

construction of electro-magnetic machines as motors, and in 

the construction and mode of exciting batteries, and in the 

spplication of such motors end batteries to various useful 

purposes,” 


Patents on which the Stamp Duty of £50 has 
been Paid. 





2374. Bessamtn BAYLiss, Pontaewydd, near Newport, “ improve- 
ments in the manufacture of irun.”—Dated Lith September, 


1866. 
2375. CHARLES CUNNINGHAM Connon, Spamount Mills, Castle- 
derg, “ Improvements in means or apparatus for the Pepe 
tion or treatment of flax, tow, hemp, end other vegetable fibrous 
matters.”—Da ted 15th September, 1566, 
2388. CGeoken TOMLINSON Bovussrise.p, Loughborough-perk, Brix- 
ton, “ Certain new and aseful improvements in sicam jets,”— 
Dated 17th September, 1966, 
2430. ALrnep Vincent Newron, 66, Chancery-lane, “An tm- 
proved construction of weight.”-—Dated 21am September, 1466. 


Patents on which the ig co A Duty of £100 has 
been Paid. 


2509, THOMAS MoLINEDx, 97, Johh Dalton street, Manchester, 

«Improvements in pianoforte actions.” — Dated Lith September, 

1862 

2614. Jonx HKosert Jounson, Stanbrooke Cottage, Hammer. 

emith, and JouN STAINES ATKINSON, 91, Red Lion-sqaare,” Im- 
ro in hinery for manufacturing printiog types.” — 

Dated 12th ber, 1862, 














481, Writsam Hiner, Halifax, “f ements in hinery to 
be employed in the fact a 
whieh hinery is also epplieable for the men ufaciure of cart 


ridge cases.”— Dated 9th 


1462, ‘ 
2506. Weertay Bich anes. am, “ Improvements in fire- 


arms and cartridges, T, 1862. 
2520, Grouse Bavson, Manchester, “ vements in rofling 
wire and other rods or bars of metal,”. 12th Bepteniber, 





1862. 
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WIRE ROPE FASTENING. 
We illustrate, below, « i eg Ng meer the 
Gada Seiden nh has Soon lately patente 
. . J. E. Holmes, of 12, Buckingham- 


Fic. 
Fic.2. 

















street, Adelphi. Refer- 
ring to the engravin 
it will be seen that Mr. 
Landborg secures the 
rope by opening out its 
strands, turning them 
back, and splicing them 
in, 80 a8 to form a conical 
or club-shaped end, which 
can be readily held by 
lacing it in a conical 
Poe. Figs. 1, 2, and 3 
show a method of fixing 
os rigging in this 
way. In this case the 
conical end of the rope to 
be fixed is embraced by a 
r of clips, one of which 
is shown separately in 
Fig. 5, and it is then 
placed, with the clips 
upon it, in « cylindrical 
casing, and secured by 
serewing into the end 
of the latter a plug 
which has been previ- 
ously threaded on the 
rope. The arrangement 
of the plug, clips, and 
easing, wi the rope 
removed, are shown in 
Fig. 1. The rigging can 
be tightened by means of 
a right and left-handed 
screw, one end working 
in a nut formed at the 
lower end casing just 
mentioned. Fig. 6 shows 
asimpler arrangement for the same purpose as that just 
described, and Figs. 4 and 6 show how a rope, having the 
end enlarged on Mr. Lundborg’s plan, can be secured to a 
hook. Mr. Landborg’s is decidedly the best method of fixing 
wire or other ropes that we have seen, and it is one which is 
capable of application in an immense number of instances, 
euch as for securing ships rigging, steam ploughing ropes, 
guys for telegraph posta, sash lines, Ac. 





Fie. 5. Fra. 6. 


Last Friday morning the 
wooden ‘footway om the 
e at Blackfriars were closed 

were employed in removing 
make a clear space for 

new bridge, which it is now | 

ms Day next. It is also} 
f the western f tway of 

natewa ‘ys. 


New Back PRiaRs-RERIDGR 
northern and southern enda of the 
the temporary br 


ar work inet 


s announced that ninety | 
ns-isthmian railway on the | 


,serto Cabello, on the Gulf of | 


bay of Fonseca, on the 
ad are arriving every week 
wen declared a free port. In 





to the Pacific Ocean, the 
san elevation of three thou- 
mpleted it is computed that | 
shortened by a week's time. 
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THE MAGIC DIAMOND. 
We publish this week an ex- 


i ious little 
te bionay eepsed ty 


on a point adjustable by a set 

screw working in a bracket at the 

back of the tool, forms the cutting 

instrument. The cutter is the for- 

ward end of the spindle ground to 

a square face. In operating it the 

cutter is placed on the g ~ as 

shown in the engraving, care bei 

taken to secure the proper pahcy. | 

15°, so that the spindle presses 

against the friction wheels, and 

revolves with them. It is then 

drawn towards the operator with a 

gentle pressure. The tool emits a 

peculiar singing sound as the edge 

cuts the glass. o-~= 
It is claimed for this implement 

that it is very durable, that it can 

be used with great facility, that it 

is not liable to get out of order or 

break, and that it will cut glass 

even more rapidly than the dia- 

mond. We have tried its cutting 

properties, and can vouch for the 

remarkable facility with which glass can be cut by it. The , 

cutting edge can be kept sharp by means of an ordinary | 

whetstone, a small woaden cylinder being fixed to the —_ j 

so that rotation can be prevented while sharpening. Curves | 

are cut as easily as straight lines. 
The second engraving shows the addition of an are of such | 

a length that the operator, in using it, ean rest the lower end | 

of it upon the glass or table, and maintain the cutting edge | 

at the requisite angle. | 
The London ntative of the American inventor of | 

this instrument is Mr. Joseph E. Holmes, of 12, Bucking- 

ham-street, Ade] phi. 





LIVERPOOL NOTES. 
Lrverpoot, Wednesday. 

The Liverpool Grain Trade.—Since the construction of | 
the new corn warehouses and the new dock for grain-laden 
ships that branch of Liverpool trade has made very great | 
progress. Not only are the hydraulic appliances in constant | 
yperation, but frequently several vessels are lying alongside | 
the wharf waiting for their turn. 

Yompetition in the Iron Trade—Belgium has for a jong 
time proved a powerful rival to the ironmakers of the Mid- 
land district. Not so much on account of the superiority of 
her workmanship as on account of the constant strife and 
agitation between English workmen and their employers on 
the score of wages. men do not seem very clearly to 
comprehend that, although there may be plenty of work and 
a searcity of labour, high wages must necessitate high prices, 
both in the staple of the iron trade and in the manufacturing 
branches. Labour is cheap in Belgium, and there are no 
feuds between masters and men; and so it comes to pass 
that the raw material can be exported to that country and 
returned manufactured at a cheaper rate than it can be done 
in England. This is driving much ironwork out of this 
country ; and on this account it does seem worse than foolish 
for our English workmen to be keeping up a constant agita- 
tion for increased wages. To increase the cost of production 
at the present time is simply to play into the hands of 
foreign competitors. This English makers will not do. 

The Liverpool Sewage Utilisation Company.—The annual 
meeting of shareholders in this Company was held yesterday. 
The works are well forward and operations have been com- 
menced in asmall firm at Ince Blundell; but the project | 
is virtually stopped for want of funds. The company have | 
had most unlooked-for difficulties to contend with. 
negotiations with Major Blundell fell through, and the land 
at Blundell sands not being obtainable, as was so confidently 
expected, the pipes had to be carried some three miles or | 
so further than was originally contemplated. The Ear! of | 
Sefton and the Earl of Derby required the guarantee of 
LOOO/. in cash and against any damages that might be done 
to their property, by the undertaking. The result of all 
this is that the company is deficient 3500/. Some of the 
shareholders are not very well able to supply additional | 
funds; but an effort is to be made to get the 

ash to carry on the works. The chairman, Mr. R. Neilson, | 
stated that the analysis of the manures was a very good 
ne, and that if they distributed 250,000 gallons or 1116 

ns daily, at 3d. per ton, for fifty weeks in the year, their 
receipts would be 4150/., whilst their working expenses 
would be only 600/, or 7001., leaving a net profit of 34507. a | 
year. 

Trade of the Hardware and Iron Districta—There is 
very little change to notice in the condition of the iron trade 
this week. In Riantachen trade is moderately active, and 
in some branches there is even a scarcity of orders reported. 
l'bere is a slight improvement in the tone of the home trade. 
Merchants are doing an average trade for the season. The 
fancy trades are still dull, but the edge tool makers, wire 
drawers, and tin-plate manufacturers are well supplied with 
orders. There is no change in the demand for manufactured 


| 
| 
} 





iron at Wolverhampton. The orders in hand will only keep 
the mills rolling a few weeks, except at a few of the works 
for rails; and it is believed that at the close of the current 
quarter trade will be rather quieter. Prices have not 
geomet, and it is said that there is a good deal of under- 
selling. 


_ The Welsh Iron, Tin-Plate, and Coal Trades. — The 
iron trade of South Wales continues to be characterised by a 


vility of a reaction setting in at the 

shipping season seems rather remote. 

Last month the total quantity of iron exported from South 
Wales was 60,177 tons, being an increase of 3978 tons over 


| the previous month, and 12,159 tons over the month of 


August, 1868, when the total exports reached 38,018 tons. 
Last month the clearances to the United States were 


The | 29,325 tons. There is a better demand for pig iron, and 


rices are somewhat better. Inquiries for tin-plates have 
allen off, and some expected from foreign markets 
have not arrived. Steam coal continues to improve. 





Tae Hatcnam Inonworks.—These works, so long owned 
by Messrs. George England and Co., have at last 


| hands and title, their new name being the Fairlie Engine 


and Steam Carriage Co., Hatcham Ironworks, New Cross, 
the proprietors, Mr. Robert F. Fairlie, Mr. George Eng- 
land, junior, and Mr. John 8. Fraser, late of the Great 
Western Railway, and the London offices at 9, Victoria- 
chambers, Victoria-street. The whole of the extensive works, 
plant, and machinery have been transferred, at a long lease, 
to the new proprietors, who, although they will undertake 
all the general business incidental to works like those at 
Hatcham, are preparing themselves especially for the con- 


| struction of the Fairlie engines and steam carriages. The 


prejudice exi ang amongst locomotive builders, not only 

inst the .niroduction of engines on this system, but also 
against un..crtaking contracts for making them, has rendered 
it ane the patentee to become also the manu- 
facturer. Hatcham Ironworks great facilities 
for this, as well as for general manufacturing pi , and 
the wide acceptation of the Fairlie system, and the ac- 
knowledgment of its success, promise a large amount of 
business to the new company. 
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GEAR FOR DRIVING ENGINE COUNTERS. re a Lode ey 

DESIGNED BY THE HONOURABLE JOHN PAY. rts omen ryt Rr ye Som 






We illustrate, above, an ingenious arrangement for com- 
municating motion to engine counters, which has been de- 
signed by the Honourable John Hay. The objects which 
this inventor has kept in view in designing this arrange- 
ment have been, first, to impart a progressive motion to the 
registering wheels while the actuating lever is moving in 
either direction. Second, to avoid the necessity of flexibility 
in the paw! or the use of a spring in any form for insuring 
contact between the pawl and ratchet wheel ; and, third, to 
avoid the use of a spring detent on the unit wheel, which, 

ving to vibrate once for every revolution or stroke of the 
erank shaft or other moving part, is liable at high s to 
rapid destruction, while retaining the power of adjusting 
that wheel. The manner in which these objects have been 
attained we can best explain by referring to our engravings, in 
which Fig. 1 represents a sectional plan of an engine counter 
or numbering machine provided with the mechanism attached 
for communicating motion thereto; Fig. 2 is an enlarged 
detail side elevation of the ratchet and pawl mechanism de- 
tached; Fig. 3 is a similar view showing the pawls and 
levers connected therewith in a different position; Fig. 4 is a 
plan corresponding to Fig. 3; and Fig. 5 includes a series 
of diagrams showing the initial and terminal positions of 
both groups of levers and pawis, as we shall explain 


presently. 
On the axis, A, of each ratchet wheel, B, and on each side 
of such wheel there is fitted to work loosely a vibrating lever, 


C, Cl, to the outer end, a, a’, of each of which levers is 
jointed a pawl, D, D', the front end of which propels the 
ratchet wheel, and bears continually both in the forward and 
back stroke upon the periphery of such wheel without the 
Intervention of aspring for that purpose. This is effected by 
jomting or hinging the pawls at or near their longitudinal 
centres, b, ', to the ends of their propelling links, E, E', the 
opposite ends of such links being jointed to short lever arms 
or projections, F, F', situate respectively on diametrically 
Opposite sides of a rocking shaft, G, which is actuated from 
any convenient moving part of the engine or other mechan- 
ism by a lever or otherwise. 

In order that the links, E E', shall always tend, whether 
moving forward or backward, but more especially when 
moving forward, to press the outer ends of the pawls, D, Di, 
down upon the ratchet wheel, B, it is essentially necessary 
that the angle between the pawl and the link on one side of 
the paw] shail always be smaller than the angle between the 
Opposite side of the pawl and the vibrating levers on each 

e of the ratchet wheel carrying such pawls, and that these 
levers shall never be in a line with or llel to the actuating 
links ; this will be more readily understood on referring to 
the diagram, Fig. 5. 

_ Suppose the actuating lever to be moving the rocking shaft, 
G (Diagram No. 4, Fig. 5), through the angle, Gs its 
force in the lower group of levers, shown in red lines, will be 
transmitted through the pivot, F, to the middle of the pawl 
at b, in the direction F 6, and from thence to the pivot, a, at 
the end of the lever, C, but the pawl being movable on the 
Pivots, a and 6, the force acting in the direction, F 5, will first 


' 





tend to turn the pawl upon a, pressing its outer or free end 
down on to the periphery of the ratchet wheel. The two ends 
of the pawl being thus supported by the pivot, a, and ratchet 
wheel, B, respectively, it may be considered for the re- 
mainder of the stroke as being of one piece with the lever, C, 
with a new line of action, Ab, and movable only on the 
centres, A and 5. The motion at 6 is now transmitted to a, 
and as the end of the pawl gears with the driving face of the 
tooth of the ratchet wheel, this latter is carried round, and 
with it the unit wheel, H (Fig. 1), until the actuating lever, 
C, bas arrived at its terminal position in that direction, when 
the point, F, will have arrived at f, and this group of levers 
will occupy the positions shown at Fig. 2, or more clearly 
by the — No. 2. 

Whilst the lower group of levers has been moving from its 
initial to its terminal position, carrying round with it the 
ratchet wheel as descri the upper group (shown in black 
lines) has been moving downwards from its terminal to its 
initial position. In this ease the force of the actuating lever 
is transmitted through the pivot, F (Diagram No. 3), to the 
centre of the pawl at 6', in the direction }' F', and from 
thence to the pivot, a!, at the end of the lever, C', but the 
angle, F' }' a’, on one side of the paw! being less obtuse than 
the angle, Aa‘ b', on the other side, and the free end of the 
pawl being supported on the ratchet wheel, the force acting 
in the direction 4: F', will turn the lever, C', on the centre or 
axle, A, and the outer or free end of the paw! will be pressed 
onto the ratchet wheel with a force carrying in amount pro- 
poe to these angles, diminishing as the angle, F'5' a’, 
increases; but as the angle, Aa'b', at the termination of 
the movement in this direction is still greater than F'b' a, 
(sec Disgram No. 1), the force acting on a’ in any direction 
which 4' a' can assume as due to the altered positions of 
}) F and Aa’, and will not tend to turn the pawl on a’. 

The slight angular movement of the pawl, equal only to 
the depth of the teeth on the ratchet wheel, is aff by 
the rotation of the wheel advancing the inclined face of the 
tooth under it. The upper group of levers have the same 
amount of angular motion on the axis, A and G, as the 


| lower group, and when the latter has arrived at the position 


shown at Diagram No. 2, or when the actuating lever has 
moved the lower arm, F, on the axle, G, through the angle, 
G, F, f (No. 4),. the corresponding itions of the upper 
group, due to the equal vibration of the upper arm on the 
axle, G, through the angle, G, F', #', will be as represented 
at Di No. 1. 

arm, F, of the lever on G has been moving the ratchet wheel 
forward, in the manner described, through the one-twentieth 
of a revolution, plus the small amount of clearance at the 


beginning of the stroke, as shown by its vibration through 
the angle G, F, f, the upper arm, F’, of the lever on G has 
moved the end of its pawl backwards through an equal 
distance, or the two pawls have together moved a little over 
one-tenth of the ratchet wheel’s circumference, and this pawl 
is now ready to the next tooth in succession of the 
wheel, as shown dotted lines in the di 


The pore oly bre now moves the reverse way to the 


It will be observed that whilst the lower | the 
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THE RESISTANCE OF VESSELS. 
(Concluded from page 177.) 


Fete 
rein 


namely, that stiffness is an active force, whi 
poe ak the ship from deviating from a position 
tot fective wave surface, but to restore her to that 
after she has left it, with a force i with the devia- 
tion ; while the rege wae gg we pnt rrp 
posing the deviation of the ship from the of 

originally vertical columns of water, with a force 
not on that deviation, but on the velocity of the 


thoes, So be. sends to the xighanlpapess in tho 
forces, reference must to igi in 
Transactions of the Institution of Navel Architects. The 
ae et way pt ot 
permanent rolli a ship of very great ility, 

and without any sensible keel-resistance, is governed by the 
motion of the effective wave-surface, so that she rolls with 
the waves or like a raft. 

When the period of unresisted rolling of the vessel is to 
the wave period as 4/2: 1, the permanent rolling is wholly 
governed by the motion of the originally vertical columns of 
water, so that she rolls against the waves, like a board of no 
stability floating edgewise. 

In both of the preceding cases the vessel is u t when 
the trough or crest of a wave her, and angle of 
aad 3 ogee So ie of the effective wave- 
surface. 

When the period of unresisted rolling of the vessel is less 
than the above value, her upright positions occur before the 
arrival of the troughs and erests of the waves, and grin nd 
of heel is greater than the steepest slope of the effective 


wave-surface. 


oi ; 
that of the waves, and it exceeds the ’ 
proportion which is the greater the less the keel resistance, 

becomes infinite when the keel resistance vanishes. Thus, 
isochronism with the waves is the worst quality that a ship 
can have as regards steadiness and safety. 

When the period of unresisted rolling of the vessel exceeds 
that of the waves in a greater ratio than that of 4/ 2: 1, 
her upright positions occur after 
tn ets ofthe waves and her angie of heli le 
9 mo wa 
The forced or passive oscillations of ships are those which 
recurrence ; oscillations being gradually 
by the resistance of the water. pins ee we dente 
—_— ie time of the free oscillations has an important in- 
uence on the extent of the forced oscillations, especially in 


OO seamen of the Institution of Naval Architect, for 
1863. 

+ ions of the Institution of Naval Architects, for 
1863-4. 
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rolling ; the most unfavourable proportions for the periodic 
time of free rolling to that of passive rolling being those 


i - aality, and between equality and ,/2 : 1. | and that independently of the steadying action of sails; for 
whieh lie near eq 7 hor erent Hs prs fo on tate | there are vessels which, when under steam alone, in any 


of rolling to which it would be difficult to fix a limit; and | moderate swell, keep their decks very nearly parallel to the 


For the equality of these 


the ratio of ,/ 2:1, and those near it, make the ship roll 
inet the waves, thus throwing her into positions in which 
there is a risk of the wave-crests breaking into her. 

A period of free rolling much less than that of passive 
rolling gives great stiffness, and makes the ship accompany 
the motions of the effective wave-surface. A period of free 
rolling exceeding ,/ 2 times that of passive rolling is favour- 
able to steadiness, provided that this lengthened period be 
produced by the inertia of the ship, and not by insufficient 
statical stability. 

The action of the water on a deep keel, on a sharp floor, or 


on fine ends below water, tends to moderate the extent of 
| 
rolling produced by c vinenlence, whether exact or approxi- | 


mate, of the periods of free and passive rolling; but at the 


same time it lessens the effect of a long period of free rolling | 


in producing the same result 


A deep draught of water is favourable, on the whole, to | 


steadiness, but not to stiffness. 

Should the centre of gravity rise and fall relatively to 
the water in rolling, and the periodic time of the dipping 
motion so generated happen to be either exactly or nearly 
one half of that of the passive rolling, the result will be 
uneasy motion 

The steady pressure of the wind on the sails promotes 
steadiness, at a certain angle of heel depending on the 
moment of that pressure; the sudden gusts of the wind 
produce lurching. 

As to pitching scending, and yawing, it is chiefly im 
portant that, for the sake of dryness and safety, those 
oscillations should be performed in a lively manner among 
waves; and that object is best promoted by keeping the 
longitudinal! radius of gyration short, as compared with the 
length of the ship: that is, by taking care not to pla 
heavy weights in her ends. 

The true principles of a ship's rolling among waves and 
their leading consequences were first set forth by Mr. Froud 
in a series of papers in the Transactions of the Institut 
of Naval Architects, in 1861, “62, and ‘63. Mr. Froud: 
appears to have been the first to state the proposition that 
the tendency of the ship to roll among waves is primarily 
due to her tendency to bed upright to the effective wave 
surface, and that the force which induces this tendency is 
very approximately, the same as her stiffuess, or resistance 
to heeling in still water. The disposition of a ship to follow 
the average motion of the portion of the wave which sh 
displaces is, however, controlled (as has been pointed out 
by Mr. Crossland) by the circumstances that the wave 
water is continually undergoing a deformation of which the 
ship's hull is not susceptible. Mr. Froude has also shown* 
that if two plates be hinged together, so that, when 
in still water, they would float at an inclination of 45° t 
the vertical, and if the hinge be parallel to the wave-crest 
the effect of the wave-motion is simply to open or close the 
angle between them, and not to alter (sensibly) the hori- 
zontal and vertical lines which bisect the angle externally 
and internally. 

As there is nothing to show that the rigidity of the ang! 
between the plates would tend to make any marked 
alteration in the invariability of direction of the bisectors 
the theoretical establishment of this fact is of great 
~rtance. Its meaning is that the effect of bilge-keels is to 
increase the time, and in a greater degree still, to diminis! 
the amplitude of the oscillation, and that the use of bilge- 
keels is the direct mode of effecting this object. 

That the problem of safe rolling is not quite the same with 
that of easy rolling. A roll towards the wave crest is wel 
known as one of the most dangerous things that can happer 
to a ship in a high-crested sea-way, for the whole crest of 
the wave may then break in-board. Even when the ship 
follows the oscillations of the vertical lines, the wave-particles 
come flat on the ship's bulwarks and side. If she floats 
quite vertically she is still in the position of a cliff resisting a 
wave of the same period, whose height is the difference of 
heights of the surface-wave and of the mean effective wav: 
acting upon her 

As regards the impact of a wave, the most violent blow 
that a wave can give is against a surface paral! ltot 
in flexienal tangent and te the wave crest, and ata lev: 
with the line of inflexion. The motion of the particles i 
then norma! to the wave surface. This remark, of course 
does not apply to shore waves 

Throughout the discussion of the ship's oscillation a 
wares, it has been tacitiy assumed that the wav: per 
might be regarded as constant. This is ve ry far from eith 
repr senting the f } } ; 

er Ihe wave which a vessel has to encounter may be 
g, from the 11 seconds wave, 6U0ft. long, toa mere 
Practically, a vessel will not roll to waves whos 
ngth is much less than her breadth, nor will! she pate bh much 
among short waves But smissing these from considera- 
thon Pp 
wh la shi perind [ rot ng may be equal t 


2cts r the; ractical problem of the sh 


‘ } ¥ isome contingency ir 
ware-t . . as! t remedy in this case is for 
. As a rule, 

ngerous sea-way anc 

t isually open ¢ 

» say, the 

her head a little to the 

wave-period by putting 

ne of these things if he 

hrunism in anything like 

r Rankine remarks: “It 

preximation to the form 


f Naval Architects 


| and proportions which are most favourable to steadiness 


| steamers) whose ordinary extent of rolling each Way is from 


» | Ti 


| correct way of measuring the roll. The motion of the mast 


has, in some cases, been realised by practical trials alone ; 


horizon. It is of great importance that the lines and 
dimensions, and distribution of the weights of ships, which 
have been found by experience to — this excellent 
quality, should be earefully recorded for the information of 
naval architects. 


“On the other hand, there are vessels (especially screw 


three to four times the slope of the waves.” = 

On the subject of Waves, we refer to the following papers 
and treatises ;-— 

Weber—* Wellenlehre.” 

Airy—“ On Tides and Waves.” Eneycl. Metropolitana 
reprinted in a separate form). et 

Scott Russell—* Report to British Association,” for 1844. 
Also, “ Modern Naval Architecture.” 

—Cambridge Transactions, 1842 and 1850. 
nshaw—(‘ambridge Transactions, 1845. 

Froude— Transactions of the Institation of Naval Archi- 
tects, 1862, and (incidentally) in his papers “On Rolling.” 
Also, “ Remarks on the Differential Wave in a Stratified 
Fluid,” Tyaasactions of the Institution of Naval Architects, 
vol. iv., for 1563, p. 216. 

Rankine— Philosophical Transactions for 1863; Philo- 


genious clinometer suspended u gymbals, like a chrono. 
meter, in such way as to be as little as influenced 
by the ship’s motion.* We do not ider that any instry- 
ment depending upon gravitation is to be relied upon at sea, 
and we have been that M. Normand is not 
quite satisfied with his instrument. ain 

Apart from observations depending upon stars, or 
actual sea horizon, the only instrament that can be relied 
upon as giving an invariable plane is of the class, 
A modification of Foucault’s gyroscope was tried in the 
North Sea in 1889, by Professor ©. Piaszi Smyth; who gave 
an-aceount of the instrument and of ot oe 
Transavtions of the Institution of Naval i for 1863, 

». 118. es 

, An instrument upon the same but self- 
recording, has been invented by Admiral Paris, 

of the French Imperial Navy. It consists of a top, 
with its point of support above its centre of gravity. It spins 
in an agate cup, and the top of the spindle carries a camel’s 
hair pencil, which marks a paper band, driven by 
and passing through bent so as to keep close to the 
penal. It is described, and some of its curves copied, in the 
Transactions of the Institution of Naval Architects, vol viii. 
for 1867. 

What these instruments really give, is the deviation from 
an undetermined direction. They therefore give the timeof 
rolling or pitching, and of any intermediate oscillation of a 
periodic character, and the amplitude of deviation from the 





sophical Magazine, November, 1864; Proceedings of the | 

Royal Society, 1868; also, Shipbuilding: Theoretical and | 

Practical. — 

Cialdi—*“ Sul Moto ondoso del Mare.” } 

Caligny—Papers in Lionville’s Journal, 1566. | 

T. Stevenson—*“ On Harbours.” | 

With regard to the rolling of ships in wave-water, we | 
believe that almost the only exact investigations are to be 
found in the Transactions of the Institution of Naval Archi- | 
tects, some of which have been reproduced in Shipbuilding: | 

eoretical and Practical, and reprinted in The Engineer, | 
and in ExeisgerinG. They are as follows | 

Froude—“ On the Rolling of Ships,” vol. ii., for 1864, 

150. with A pp ndices. pp 15 and 43. _ s . ; 

Woolley On the Rolling of Ships,” vol. iii., for 1864, 
p. 1 

Crossland—“On Mr. Froude’s Theory of Rolling,” vol. 
ill., Pp 7. 

Rankine—On the same, vol. iii, p. 22. “ On the Com- 
parative Straining Action of Different Kinds of Vertical 
Oseillation upon a Ship,” vol. iv., for 1863, p. 203. 

Seott Russell—“ On the Rolling of Ships,” vol. iv., p. 219. | 

Froude—“ Remarks on Mr. Scott Russell’s Paper,” vol. iv., 
p. 232. 

Seott Russell—Rejoinder, vol. iv., p. 276. 
Woolley—Memorandum on same subject, vol. iv. p. 2 
tankine—* On the Action of Waves upon a Ship’s Keel, 
l. v., for 1864, p. 20. “On the Uneasy Rolling of Ships,” 
l. ¥. p a) 

Lamport—“ On the Problem of a Ship's Form,” vol. vi., | 
for 1865, p. 101 

Froude—*“ On the Practical Limits of the Rolling of a Ship | 

a Sea-way,” vol. vi., p. 175. } 

Reed On the Stability of Monitors under Canvas,” | 
vol. ix., for 1868, p. 198, : 

An abstract of the leading principles will be found as 
already stated in Shipbuilding : Theor tical and Practical, 
edited by Mr. Rankine 

Some valuable practical observations on the rolling of 
ships in waves will also be found in a pamphlet, “ Du 
Roulis,” by Captain Mottez, of the French Lmperial Navy. 


Meascremest or Wavzus aT Sea. 

This is a thing which has seldom been done with any 
degree of accuracy. Not only is the vessel moving, but the 
apparent direction of gravity is not thetrueone. The result 
is, that the difference of direction between the tangents to 
two waves from a point a little behind the spectator 1s gene- 
rally taken for the apparent angular height. This may 
evidently be far in excess of the true apparent height. * 

Admiral Paris has invented a self-recording instrument 
for the purpose of measuring both the height and form of 
waves. A description of this will be found in the Transac- 
tions of the Institution of Naval Architects, vol. viii., 1867, 
p. 279. Itis unfortunately a differential instrument, with- 
out any means of getting a good datum line. It appears to 
be much better adapted for getting approximate profiles of 
complex waves than for obtaining accurate measurements of 
simple ones. 

Observations on the lengths of waves present much less 
liffieulty ; a float, sunk so as not to catch the wind (such as 
a bottle), and observed from a considerable height, will give 
the periodic time with a fair degree of accuracy, and the 
length may be inferred from the period. 

General observations upon wavest are not in point. The 
object in the present case is to ascertain what the particular 
waves are in which the ship's rolling is being observed. 


Merasvremest or Rotiina. 

It is very well known that a pendulum at sea does not 
give a vertical line, but a direction due to the joint effect of 
gravity, of its own free oscillation, and of the forced oscilla- 
tion due to the motion of its point of stispension. A sus- 
pended clinometer is thus perfectly useless for this purpose. 

jarometers, cuddy lamps, and chandeliers generally oscillate 
through larger angles than the ship. 

Mr. Froude (Transactions of the Institution of Naval 
Architects for 1862, p. 41) suggests watching the ratlins of 
the rigging come down to the horizon as a ready and fairly 


heads relatively to the stars, may be used in the same way. 
M. Normand, junior, of Havre, has invented a very in- 





* See Mr. Rankine’s remarks in the Transactions of the 
Institution of Naval Architects, vol. iii., p. 27. 
+ Although very desirable for other reasons. 





mean line; but they evidently would notdisclose any steady 
inclination to which the rolling might be auparedded. 

The gyroscope or top will, of course, have its own proper 
oscillatory revolution, which, however, soon spins out, on the 
same principle that a pegtop “sleeps.” 

On the whole there does not seem to be much room for im- 
provement in Admiral Paris's instrument, unless, perhaps, in 


| diminishing the atmospheric resistance. Possibly, also, pro- 


vision might be made for adjusting the point of support to 
the centre of gravity. 
RECOMMENDATION oF ExpeRtments on Roitiye. 
The mathematical theory of rolling is very far from easy, 


; and leads to equations of which there is no known solution. 
| The time of a common pendulum, for instance, depends upon 


an elliptic integral, and, beyond the degree of complexity 
involved in such a junction, mathematics are in the condition 
of uncleared ground. Accordingly, while it is possible to 
give a rational account of the ummediate gross results of 
a compound oscillation, these results cannot be expressed 
or measured with the requisite combination of generality 


jand accuracy. In order to treat them we are obliged to 


introduce simplifying suppositions, which do not necessarily 
belong to our problem—as for instance, isochronism—or, the 


| neglect of certain elements of resistance, or the grouping of 
| others. 


Now, when this occurs with any branch of practical 


’ | knowledge, the proper mode of applying mathematieal in- 
| vestigation is to start, not from the known principles of 
| general mechanics, but from an advanced base of observations 


peculiar to the science itself. In hydrodynamics, between 


| minuteness and number, the ultimate molecular unit escapes 


our notice, and we are only able to observe effects in the 
gross ; being thereby driven to a certain want of detail, both 
of observation and of reasoning, which allows us to trust our 
conclusions only when they have been made to rest on @ 
broad experimental foundation. Whether we regard the 
theory of the propulsion of ships, or that of their rolling, our 
analysis has assuredly been pushed quite to the extreme 


| verge to which general reasoning can be trusted; and a 


largely increased extent of exact observation ought to pre- 
cede further attempts at inductive reasoning on these sub- 
jects. We have many exact experiments on propulsion, 
although, from the complicated character of the phenomena 
involved, it is difficult to separate the issues; and this will 
probably not be set right without further special investiga- 
tion. With regard to rolling, however, we have much vague 
observation, and but little exact knowledge, derived from 
experiment. 

Ve are not aware of any one published experiment on 
the rolling of ships in waves, in which the details necessar 
to make any mathematical use of the results are suppli 
The data required are, as a minimum for each case— 

1, A draught of the ship, and her caleulated elements. 

2. The position of her centre of gravity. 

3. Her periodic time in still water. 

4. The condition of her wet surface. 

5. The extent and period of her roll. 

6. Was the rolling simple, or mixed with pitching? 

7. The height, length, and period of the waves in which 
she was rolling. 

8. Were these waves simple ? 

9. What alterations have been made in her displacement, 
her trim, and the position of her weights, as regards both 
centre of gravity and moment of inertia previously to the 
trial ? 

10. Force and direction or wind, and condition of ship as 
regards resistance to it. 

il. Full details as to the manner in which, and the 
instruments or calculations by which, these data have been 
ascertained. 

There is no doubt that for a comprehensive view of the 
subject, it would be necessary that these things should be 
ascertained with care for a large number of ships, of various 
classes, and under very varied conditions. But this is too 
much to expect to get done, although we think it would be 
a good thing for the Government, and other large ship 
owners, to keep in view as an ultimate object. Meanwhile, 
we think it would be a very great experimental aid to 
science, if these things could be accurately settled for even 
two or three ships, under different circumstances of weather, 
and different arrangements of weight, both in amount and 
distribution. 

* See Transactions of the Institution of Naval Architects 
for 1866, p. 187. 
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Similar experiments should also be made with reference to 

itching. 
P the Cinle should be made with sails furled, and as little 
disturbance from headway as possible. We have every wish 
to have parallel experiments, tried under any possible con- 
ditions of sail and propulsion ; and if it may be done, on the 
same ships, consecutively with the — experiments. 
But it will be seen that the data are already sufficiently 
complex at the best, and that they must be used clear of 
hea lo and leeway before they can be discussed with 
reference to these. 

No experiments are of usé for the purpose of inductive 
reasoning, in which any one of the data mentioned above are 
wanting. 

We think the Government might fairly be-asked.-to 
institute such a get of calculations’ and experiments.. We 
cannot find that the exact information which we have sug- 
gested is in existence anywhere. We are certain that it has 
rot been published im any available form; and. we have 
reason to believe that the knowledge is quite as much needed 
and desired by the gentlemen responsible for the construction 
of the navy, as by merchant builders, or by students’ of 
theory. 

We therefore recommend that the deputation previously 
mentioned with reference to the experiments on resistance, be 
also instructed to urge upon the Admiralty the importance, 
both practical and theoretical, of instituting such a set of 
experiments, of providing suitable instruments for recording 
exact observations, and of publishing the results. We also 
recommend the appointment by the Council of the Associa- 
tion of a committee of threé members to confer with the 
officers of the Admiralty a8 to the drawing up of detailed 
instructions for conducting these experiments; and that the 
Lords of the Admiralty, in the event of their assenting to the 
proposals, be tequested to mominate a committee to confer 
with the committee named by the Association. 

In con 
be officially eoiimmuniéated to the Councils of the Institution 
of Naval Architects; the Institution of Civil Engineers, and 
the Institution of Engineers: in Scotland, and the co- 
operation of those bodies sought, both in applying to the 
Government, and in’ making known among shipbuilders, 
and other persons cénnected with naval architecture, as well 
what is the state of our existing knowledge, as what are the 
unmediate desiderata for its extension. 





UNIVERSAL PENNY RAILWAYS. 


We copy the following startling prospectus from the 


Times ; our comments on it will be found on another page : 
UniversaL Pesyy Ratiways. 
To the Commissioners appointed under the late Royal 


Commission on Railways. 


My Lords and Gentleman,—Not many years ago “ Uni- 
versal Penny Postage” was “ utterly absurd Now “ Uni- 
versal l’enny Railways” is “ impossible 

The “utter absurdity” has been overcome; and the 
following scheme is submitted for your consideration with 
& view to overcome the “ impossibility.” 

I am, my Lords and Gentleman, 
Your most obedient, humble Servant. 
25, Essex-street, Sept. 18, 1869. G, W. Jonns. 


For the argument it is desirable to assume that all the 
railways are, as without much difficulty they may become, 
the property of the State: and the reasoning which follows, 
therefore, is based upon that hypothesis. 

The Scheme. 

_ All the main lines running east, west, north, and south 
from London shall be trunk lines; and on each of them, at 
the most convenient positions, and averaging about 16 miles 
apart, a turnpike or stop station will be erected (Dublin of 
course will stand in the same relation to the Lrish railways 
as London to the English, Welsh, and Scotch). Every 
passenger, at starting will pay one penny (or 4d. second 
class, or 6d. first class), and for that payment he will be 
conveyed as far as the first turnpike or stop station (alighting 
at any intermediate station) on the trunk line. If the 
ee proceeds beyond the turnpike or stop station 
ne has to pay again (the same toll, 1d. or 3d. or 6d.), and 
pursues his journey to the next turnpike or stop station, with 
the right of leaving the train at any intermediate station ; 
and so on throughout the entire length of the trunk line. 

At every branch from the trunk line where to proceed 
upon such branch line, a change of carriages takes place, a 
fresh toll of 14. (or 3d. or 6d. second and first class) shall 
be paid, and the passenger from that point can proveed 
as far as the first turnpike or stop station on such 
branch line without further payment (alighting at any 
intermediate station). Here he pays again ; and so on until 
he arrives at his journey’s end. The average distance 
between the turnpikes on the branch lines will be the same 
as on the trunk lines, convenience being the only guide as 
to where they shall be placed. 

In this manner the railways of the present day will be 
assimilated to the Queen’s highways of the past, but with 
this difference in favour of the traveller, that whereas in 
times past he had to find his own conveyance, the country or 
the company now provides one for him, in which, having 
paid the toll, he may travel from one end of the country to 
the other through all the mazes and intricacies of the railway 
system, without the cost of a bait for a horse, or a fee to 
guard cr coachman. 

Much inconvenience, delay, and expense to railway com- 
panies are occasioned by printing, issuing, collecting, and 
assorting the tickets fasted $0 pussies ers, and apportioning 
the fare of each nger who travels over more than one 
company’s line, between the various companies, in proportion 
to the distance he has passed over each. Sometimes the 
fare will have to be divided proportionately between three, 
four, or more companies; and the labour and expeuse of 


+ 


‘lusion, we beg leave to recommend that this report | 


litan railway com- 
t, to assort 
¢ those which have not 
been cut or obliterated, and to nullify and destroy, ready for 
sale as waste, those which it necessary to keep for 
In the scheme under consideration by far 
be entirely avoided. 
of the Government, 
paris of the fare 
A course, be rendered 
I that part of the railways remain 
in the hands of the companies, it will not be n to re- 
ceive the toll for any distance beyond the limits 
of their own line, or trust, as it is called upon the ordmary 
turnpike At the end of their line, as a matter of 
necessity, a turnpike or stop station will be ereeted. Those 
who take tickets can book to the extremity of the line or 
trust upon which they are entering, but no farther. This 
will avoid all the expense of assorting and apportionment. 
But that is ‘only a small part of the saving intended to be 
effected. 


Pwo-thirds (62-100) of all who travel by railway in 
England are third-class passengers, and to them it is in- 
temted no tickets shall be issued. A turnstile (as used for 
foot-passengers at the pay-bridges in London) will be erected 
at every station, and through this the third-class passenger 
will have to pass on going to the train, paying a penny toll 
to the money-taker, and the turnstile will register the num- 
ber who pass through. 

At every turnpike or stop-station the third-class passenger 
will have to leave the train ; if he desires to go on further, he 
will pass into the “on-rdom,” to be provided for the purpose 
at each stop-station; there he will pay a penny to the 
money-taker, pass through the turnstile, and resume his 
place in the carriage; and the turnstile at every station will 
register the nutmber of such payments. No toll will be 
taken for a third-class passenger for any distance beyond the 
nearest turnpike or stop-station to the station at which he 
| joins the train. (This is important, for reasons that will be 
| Shown hereafter.) For every payment he makes he can 
| travel to the next turnpike or step-station on the line, or 

any intermediate station, and so on to the extremity of the 
kingdom, paying qne-penny at -erery turnpike through 
which he passes, 

By requiring the third-class passenger to leave the car- 
riages at every stop-station, the number of carriages re- 
quired to carry the passengers from each stop-station will be 
known, and can be added to or reduced, according to such 
requirement: passengers can be closer packed, which third- 
class passengers do not object to, and the wear and tear of 
superfluous carriages will be avoided. 

Second and first-class passengers will pay the fare and 
receive a ticket as at present; they also can pay at starting 
to any stop-station on the trunk line, and thereby avoid 
leaving the carriage, alighting of course, and leaving the 
| railway at any station intermediate between that at which 
| they pay the fare and the stop-station they have paid to. All 
| tickets will be issued to a stop-station, and not to the par- 
| ticular station at which the passenger may desire to alight. 
| This, also, will simplify and save expense in printing and 
| arranging the tickets for delivery to passengers, and labour 
in assorting them. 

A condition will be affixed to the ticket of the second-class 

yassenger that, if required to do so, he shall change the seat 

he occupies and take another in a carriage better filled, with 
a view of avoiding the expense of running half-filled or nearly 
empty carriages. This condition may seldom be acted upon, 
but it will make a useful distinetion between passengers of 
the first and second class. 

On entering a branch line a fresh ticket must be taken (as 
is done at a turnpike gate on entering upon a fresh trust) ; 
but here, again, first and second-class passengers can pay to 
the furthest top-station on such branch line. ; 

Each passenger, without distinction of class, will be privi- 
leged to take free in the carriage he rides in, a carpet bag or 
other unobjectionable luggage not exceeding 56 1b. weight. 
All further luggage taken by the same train will be charged 
for at the rate of id. per cwt. (or portion of a ewt.) for each 
turnpike or stop-station it will pass through to its destina- 
tion, one such payment of 1d. to be made in behalf of the 
station at which it is placed upon the truck. p 

It is not intended here to enter upon the great question 
of the carriage of goods by railway, but it may be in- 
cidentally observed that great simplicity may be effected in 
the charges, and much economy in keeping the accounts be- 
tween companies, by adopting the turnpike system in lieu of 
the t mileage system of charges. : 4 

e names by which the “classes” of passengers are dis- 
tinguished will be altered. Instead of “ third class,” “ second 
class,” and “ first class,” the classes are to be distinguished 
as “ people's class,” “ middie class,” and “ first class.” The 
“universal penny railway” is intended for “the people. 
For those to whom the difference between 1d. and 3d. is truly 
a matter of consideration ; who will feel it no degradation to 
pass through the turnstile at each stop-station instead of 
paying treble to receive a ticket. “One of the or 
condition is known, and he ean have no object in hiding it. 
travelling as cheaply as he 
bat be a credit to him. 
will take his ticket and ride 
im; and, without assuming a 











higher grade than his posi! " lemea: 
himself by a forced association with those whose position is 
far more humble than his own. The toll or fare payable by 
the middle-class passenger will be so small that he would 
naturally feel ashamed to avail himself of the cheaper class 
of conveyance, which was not intended for him. ; 

The “ first-class passenger” will naturally betake himself 
to that class earriage in which he will be likely to meet as- 
i i in society. The “ fast trains,” 
he will select from preference, 





this, and keeping the it oc , cannot be 





uch larger proportion than 
; always travel first class 


adopt those places for stop-stations which 
to increase the comfort and convenience 
and labour of the traveller, and so render the 
in every way attractive and commodious. 
places selected for stop-stations will always 
ing stations in large towns, or at a junction 
every stop-station sidings will be wg meg for shun 
ordinary trains, so that during the time required 
people's class to leave their carriages, pay the toll, 
sume their seats, the opportunity may be afforded fi 
trains to Fast trains will run uent] 
trunk lines. Probably every third train, if not 

nate train, will be a fast train. 

Fast trains will convey only first-class and middle-class 
passengers, at double the i fares and at nearly twice 
the s ; and as the fares, even by the fast trains will be 
low, it may be fairly they will be patronised ex- 
tensively, and for long journeys to a very great extent. 

Wo fast tecine will be sam, spon the litan or sueh- 
like railways, nor will turnpikes or stop stations be erected 
on them, and, with rare exceptions, stop stations will not be 
set up on any line the entire h of which is less than 
miles. Upon these lines the “ people’s class” will pay a 
penny at the turnstile of any station; the middle ¢lass and 
first-class passengers 3d. and 6d. each respectively, and take 
their tickets, which payment will frank each passenger to the 
furthest or any other station on the line. 

In the case of the Metropoli Railway, for example, 
when the inner cirele is com one payment will frank 
the passenger from the station at which he enters round to 
that station again, with the right of alighting at any other 
station that better suits his purpose. 

Upon a short railway, but of greater length than the 
average distance between tne turnpikes or stop stations (16 
or 16 miles), and having im t towns in its route, some 
town of importance, that will as nearly bisect the distance as 
possible, will be chosen for the erection of the turnpike or 
stop station. Take, for example, the railway from Man- 
chester to Liverpool. The stop station will at Newton 
Junction, and upon such railways, and in such populous 
neighbourhoods, fast trains will run om ig carrying 
middle-class and first-class passengers only, and at double 
the ordinary fares. 

Although as has been said, it will probably be found im- 
practicable to work the railways harmoniously in joi 
connexion with the existing railway companies, and this 
seems to be your opinion generally, and especially that of 
Sir Rowland Hill, who strongly advocates the purchase of all 
the railways by the State: yet, if it can be done, it seems 
desirable not to disturb so large an interest as 600,000,000 
sterling of investments. Under any circumstances it a) 
to be generally understood that an exceptional mode of 
dealing is not only permissible, but indispensable, in the case 
of the Irish railways. Mr. Monsell’s separate report is de- 
signed expressly to show, that whatever be done 
the English and Scotch railways, it is indispensable 
Irish railways should be purchased and worked by the 
Government ; and estimates are given of the price at which 
the whole of the Irish railways could be purchased by the 
State. The not very alarming amount of 22,000,000/. is the sum 
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It is proposed, the: practicability 
end Chouitades ¢0 bs dashed from the adoption of the plan 
now under consideration, that (inter alia) the Irish railways 
be purchased by the State. 
urther, that the trunk line from London to Crewe and 
Holyhead, that is, the direct communication from London to 
the Irish railways, be also and worked upon the 
olan herein described: and in addition thereto, the trunk 
line of the Great Northern Railway from London to Y 
and on to Neweastle and Edin’ must also be 
and worked by the State —_— —_ a ‘ 
The proprietors o! branch railways in Eng- 
land, Wales, and Scotland, springing from or into these two 
trank lines, will be wioed pedi ogre ogee org 
and such proprietors will be 
branch lines to the satisfaction of the Government, # mini- 
mum dividend equal to the average dividend earned by them 
desing thn hah tnee pen 
wy! upon «ral ste‘ ele of ttt propel 
railway or u ot ¥ € 
ive than when all the rail- 
adopt the system—when every- 
wild (raved whether he bas Savesion to do ap or nat-+ell 
at all events ive the project a fair trial. — é 
To conelude, and in further illustration, it will be interest 
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18 Lon } 
36 
47 
“sy 
wS 
97 
110 
117 
126 
134 
158 
179 


n to Watford . 
Cheddington 
Bletchley . 
Blieworth 
Kugby 
Nuneaton . 
Tamworth.. 
Litchfield . 
Ceolwich 
Stafford 
Crewe 
Chester 

191 Flint 

200 Rhy! 

225 Conway 

230 Bangor 

2465 (searwen f 

264 Holvhead . € 
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Every ordinary train will run carriages for the * 
class.” 

Fast trains will carry only “ middle-class” and “ first-class” 
passengers. 

It cannot be expected that penny steamboats will be esta- 
blished to carry passengers across from Holyhead to Queens- 
town; but the time will surely come when the people's class 
will be conveyed across for 4d. Another penny will carry 
them to Dublin, and a penny more (making a total of 2s. 
from London) will land them among their thriving and con- 
tented relatives anywhere within 15 miles of the Irish me 
tropolis. A single day will suffice for the entire journey, and 
2s. will at any time take them back again to London. 

Next let us pursue the route from 


people's 


Lospon To Epinpt 
Toll 


ROM. 
Payable for Passengers. 


Ordinary 


Trains Fast Trains. 


People’s Class. 


22 Lond 
44 
5G 


105 
20 


138 


n to Welwyn 
Sandy ow V 
Huntingdon ‘ 
Peterboro’... 
Grantham... 
Newark 
Ret ford 
156 Doncaster .. 
171 Knottingley 92 
191 . York oO 10\2 
210 Thirsk «if 
236 Darlington 1 
261 Denham 1 
275 Newcastle... 1 
295 Hexham 1 
312 Rellingham 1 
338 Riecarton ... 1 
1 
1 
1 
1 
1 
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0 
0 
0 
10 ‘ 0 
10 6 0 
11 0 (23 0 
11 6 (23 0 
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351 Hawick 
wa St 
371 
BAG 
305 
105 


9 

10 Oo 
8.10 
6i1 0 
9ll 6 


for 


Boswells 
Galashiels .. 
Heriot 
Dalhousie .. 
Edinburgh 


2 
$ 

3 

3 
83 
4 
1 

\ 

‘ 
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l 
115 

Every 
clase 

The toll to any station not a “stop-station” on the line 
will be the same as to the “ stop-station” beyond it; and so, 
by reference to the above Tables, the toll or fare to any 
station on the trunk line between London and Holyhead, or 
London and Edinburgh, can readily be ascertained. 


niinary train to run carriages the “ people's 


Return tickets will only be issued for the fast trains, at the | 


usual reduction 
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allowed 


of 25 per cent., and « week's grace will be 


away with, the fares by the ordinary trains being as low as 
anybody could desire to travel 
made for extraordintry 
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STEAM HAMMER FOR FORGING HEAVY SHAFTS. 


DESIGNED BY MR. WILLIAM CLAY, ENGINEER, LIVERPOOL. 


Such is an outline of the system proposed for adoption; 

| and if one question can be satisfactorily answered it seems 
difficult to discover an objection to the scheme. By the adop- 

tion of this plan all classes must be benefited. The benefit to 

the poorer class, already two-thirds of all the railway travel- 

lers, is such as could not fail tobe felt by them and appreciated. 

It is so self-evident as to make any comment upon it superflu- 

ous. To the middle class or second-class passenger, the nume- 

rous facilities it will afford him in his business, not to name 

the other thousand ways in which he may experience plea- 

sure and advantage from it, are simply inconceivable. To 

the landed proprietor, the first-class passenger, who can 

doubt the vast amount of benefit that must accrue to him 

from the facilities it will afford of access between his landed 

estates and the nearest market towns? The amount of 

saving it will afford to every one will be equal to his income- 

tax, be that what it may, for everybody travels more or less, 

this scheme adopted will travel infinitely more 
and the life and activity it will impart 


and with 
than heretofore ; 


to commerce must render it of infinite advantage to the | 
| through the opposite ends of the valve box. 


State. What, then, is to prevent its being earried out? 


| What is that important question which ey to be satis. | 
nese magnificent | nls & Ms 
|.the top of the cylinder, B, and it is fitted with a handle, by 


| factorily answered before these great, t 
| objects may be attained? Simply will it pay ? 
here is nothing connected with the scheme that can be 


approached with greater confidence than this, or be made 
The proofs that it will | 


| more self-evident and intelligible. 
pay are numerous and convincing. They are taken from 
| the highest and indubitable authority. You, the members 
| of the Royal Commission on Railways, are yourselves the 
| witnesses, and your evidence has been given after the most 
| full and searching investigation. 
found in a pamphlet, “G. W. Jones’s Plan of Universal 


| Penny Railways,” about to be published by Davies and Co., | 
| and rock the shaft, A’. 


| Finch-lane, and extracts from it will appear in a subsequent 
advertisement. 
| N.B.—The scheme described may still, perhaps, admit of a 
| further concession to the “ people's class.” Trusting to the 
payments from first and middle-class passengers, according 
to the seale proposed, and of one payment of a penny from 
the people's class on joining the railway, it would be practi- 
| cable to carry the “people's class” any distance os a 
| trunk line (say from London to Inverness), without fur- 


branch line. This would render “ universal penny railways” 
as cosmopolitan, perhaps, as possible : certainly as much so as 
| would be compatible with the comfort and convenience of 
all the classes, and is a point that may be worthy of con- 


| sideration. 
wats from London- | 
7 They | 


led after the names | 


FORGING SCREW SHAFTS. 


Is manufacturing screw shafts with dise couplings, and 
heavy forgings of a similar class, a difficulty is often ex- 
perienced in producing sound work at the points where the 
thickness of the metal suddenly varies. To avoid this diffi- 
culty, Mr. William Clay, of Liverpool, has designed and 
recently patented the method of producing such forgings, 

| which we herewith illustrate, and which we can best explain 
by reference to our engravings. In these, Fig. 1 is a 
partial longitudinal section of the form of steam hammer 
which Mr. Clay proposes to use for heavy forgings; while 
Fig. 2 is transverse section taken on line, 1, 2, of Fig. 1; 
jand Fig. 3 is also a transverse section taken on the same 
line, but looking in the opposite direction. 

In these figures, A, A, is the bed of the machine formed 


in one casting. To one end of this bed the steam cylinder, B, 


This evidence will be | 


| head is fitted an adjustable stop, 4°, which as the piston is 


. | . . ; D 
Excursion trains at reduced fares will be entirely done | ther payment; one similar payment being made on every | 





is bolted, and to the other is secured a block, C, for receivin, 
on its face the anvil, D. The face of this anvil is sha 

to correspond to the form the end of the shaft is intended 
to receive by its lateral expansion, and in order to allow 
of ‘the anvil being changed to suit different sizes or kinds 
of work it is made to fit into Y's formed on the face of the 
block, C. The anvil is U-shaped, as shown at Fig. 3, and 
the block has a corresponding vertical hollow to enable it 
to receive the heated shaft that is intended to be brought 
under the action of the hammer. To facilitate the turning of 
the shaft on the anvil the block, C, is fitted with antifriction 
rollers, c, ¢, c, which support the shaft when it is present 
to the hammer. E is the piston of the cylinder, B, fitted 
to a cylindrical trunk, E', which carries at its other end 
the hammer block. Fitted centrally in the face of this block 
is a conical piece, G', which forms the striking part of the 


| hammer; its object is to form a cavity in the end of the 


shaft, and thus by reducing the thickness of the metal at 
that part to remove the liability of fissures occurring in the 
forging. H is the slide valve, the rod, h, of which extends 
At its rear ens 
this rod is formed into a link to receive a cam, A', which is 
keyed to a cross shaft, 4*, This shaft rocks in bearings on 


raising or depressing which the attendant is enabled to 
operate the valve, and thus regulate the advancing and 
retrograde movements of the hammer at pleasure. To 
prevent the risk of damage to the machinery from inattention 
the valve rod is jointed at its front end to the arm of a rock 
shaft, 43, mounted in bracket bearings at the front of the 


cylinder, B, and fitted with a pendent arm, A‘, an 
antifriction bowle. In a line wath this bowle onthe nee 
nearing its back stroke will strike the bowle of the arm, 4, 


This motion of the rock shaft will, 
by reason of its connexion with the valve rod, cause the 


| valveto advance and cut off the supply of steam to the 


cylinder, while at the same time it will stop the eseape of 
the exhaust steam, and thus provide an elastic cushion for 
the piston to strike against. 

e hammer head is fitted with a pair of V-grooved 
wheels, I, run upon and between angular rails, K, K', 
which constitute oe tie rods for connecting the cylinder, B, 
and blocks, C, together. 

In order to form a head or enlargement on a shaft accord- 
ing to Mr. Clay’s plans a shaft is first forged in any approv 
manner, and the end is then piled with pieces of wrought 
iron, after the manner indicated at Fig. 4, so as to approxi- 
mate roughly to the shape desired. The piled end of the 
shaft is next brought to a welding heat in a furnace and the 
pieces reduced to a solid mass im the usual way, so as to 
obtain a shaft head like that shown at Fig. 5. Having thus 
prepared the shaft forging instead of finishing it in the 
way, Mr. Clay submits it to the action of the forging 
machine above described, previously reheating the shaft, uf 
that is required, to enable the machine to act efficiently upon it- 

It is considered by Mr. Clay that this mode of forging 
thick portions hollow will also ensure a more equable con- 
traction of the metal when cooling than heretofore, and the 
formation of fissures in large forgings of the character 
illustrated will be thereby Sroided. To men ape ioe 

jeal effect, Mr. Cla to commence cooling 
vr the metal (when the Tanta io aomnginted) at the centre of 
the head by the application ofa jot of water or other cooling 
medium. “By thus causing the metal to shrink towards the 
interior instead of the exterior as heretofore, he considers that 
the chief difficulty of obtaining sound forgings will be 
removed. 
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ENGINEERING. 








Each carriage will convey 

required, as the floors of 

in. above the rails; and, there being 

i tions, the passengers get in 

on both sides. 

cars for summer use, of similar 

construction, as regards the under framing, and of similar 

length, to the above i : but without sides and rvof. 

The passengers are into these carriages by means 
of longitudinal and cross ‘ 

It is a question whether ay carriages on 8 wheels and 
bogie frames might not be used for sharp curves on other 
lines of unusually narrow gauge with advantage. But it is 
considered, that carriages of greater length than 15 ft. would 
be inconvenient fer moving about at the stations. If the 
curves on the lines had not any radii of less than 5 chains, 
the Je of 13 ft, with 6 ft. Gin. centres for the axles, 
would have been adopted, The couplings are central, similar 
to the serew-couplings in common use, are 15 in. above the 
rails, and work upon volute springs. The buffers are 
also centgal, are 44 in. above the couplings, and work against 
a curved spring, 2 ft. long. , which the author 
has observed te work successfully on the Continent, of a 
single link, with a double spring connected with each draw- 
bar, would probably be found well suited to act at the same 

er and coupling, at slow speeds, on railways of 
this description. 

The t way is now laid with rails weighing 30 lbs. 
to the lineal yard, and in lengths of 18 ft. and 21 ft. The 
rails ate supported in cast-iron chairs, which weigh 13 Ib. at 
the joints, and 10 lb. each in the intermediate spaces. The 
sleepers are of larch, 4 ft. 6im. long, and_ averaging 10 in. by 
5 in. im section tinder the joints of the rails, and 9 in. by 4 in. 
elsewhere. They aré placed 1 ft. 6in. apart, on each side of 
the joints of the rails, and 2 ft. 8 in. apart in the intermediate 
spaces. The rails are secured in the chairs by wooden keys, 
and the chairs are fixed te the sleepers by wrought-iron 
spikes, 44 in. long by { ip. diameter. 

There are 17 bridges under, and five (foot) bridges over, 
the railway, as well as numerous stone viaducts across the 
valleys. Mat of the smaller openings are covered by girders, 
or rather slabs, of slate. There are also two tunnels, one 
60 yards long, and the other 730 yards long; the former 
through hard shale, and the latter throogh syenite rock, 
which is sufficiently solid to require no lining. 

The company has, of course, had many difficulties to con- 
tend with im transfortiing a horse tramway, 35 years old, 
inte a passenger line worked by steam locomotives ; and not 
the least of these difficulties has arisen from the narrowness 
of the works. The stone walls, with which the greater part 
of the line is feneed, as well as the abutments of the bridges 
and the tunnels, leave less width than it would be desirable 
to provide, on any lines of an extra narrow gauge which 
may be constructed in future. The carriages, being 6 ft. 3 in. 





THE CLEVELAND IRON DISTRICT. 


the present meeting of the Institute : 


Cleveland is part of the North Bi of the county of 
York, and comprises about 720 square It is 
towards the north by the Tees and the German Ocean ; by 
Mulgrave Castle and Therdisa on the east; by Grosmont- 
bridge and Westerdale to the south, and Appleton-upon- 
Wisk on the extreme west. 

From Whitby the shore winds baek to the westward; and 
near it stands Cleveland, so named as it should seem from 
precipices which we call cliffs ; for it is situated by the side 
of several steep hills, from the foot of which the country falls 
into a plain even fertile ground. 

John Walker Ord, F.G.8.L., the latest historian of Cleve- 
land, writes that travellers of all deseriptions have cordially 
united in celebrating the romantic portion of the riding 
called Cleveland. Its immense ranges of maj 
far extending moors, interspersed with fruitful valleys and 
picturesque dales; its embowering groves of bush and fine 
and wide-spreading forests of ; its calm and peaceful 
rivers, clear and musical with the rush of innumerable moun- 
tain streams, the beauty or sublimity of the ocean girding its 
romantic shores ; the enormous chain of oe pe = i 
against which, in calm, the billows leap with playful spor- 
tiveness, or in tempest fiercely burl fie thunders ;—all 
these combined present a majesty and loveliness in nature, 
unsurpassed, we may venture to affirm, within the cireuit of 
the British Isles. And the same author, in his prospectus of 
the work quoted from, says that “in monuments of antiquity, 
in abbeys, priories, hermitages and cells, in castles, fortifiea- 
tions and encampments; in ins of former grandeur, and 
relics of great and illustrious tamilies—the vale of Cleveland 
abounds more than any similar locality in England,” and 
that “in the magnificence, variety, and extent of its natural 
scenery ; in the healthfulness and salubrity of its climate; 
in the energy and skill of its agriculturists ; in the enterprise 
and perseverance of its general population, Cleveland may 
compare with any portion of the kingdom.” 

Their geological character invest with peculiar interest the 
hills and valleys of Cleveland, and on that subject we extract 
the following from a paper read before the Literary. and 
Philosophical Society (Middlesbrough), last session, by. Mr. 
John Jones, F.G.8., secretary to the lron and Steel In- 
statute :— 

“The geological structure of the Cleveland district does 
not take us beyond a comparatively recent period in the 
history of the solid crust of the globe. The whole of the 
primary formations are absent, and therefore we are not 
nere presented with the means of pursning the highly in- 
teresting investigations connected with the early ages of the 
world. We must be content, in this locality, to confine our 
geological studies to what are termed the secondary forma- 
tions, which are now made to commence with the new red 
sandstone, or trias; but though the older rocks do not fall 





wide, overhang the rails by about 2 ft. on each side ; and this | within the range of Cleveland proper, they hedge in the dis- 


renders it desirable that the 
should be at least 4(t. Gin. from the rails, and that a total 
minimum space of 11 ft Gin., or 12 ft., should be preserved 
in the clear between the abutments of bridges and other 
works, for a single line of rails. ‘These dimensions would, of 
course, vary with differences in the width of the gauge and 
the-width of the carriages, it being desirable, on all new lines, 
that a minimum distance of 2 ft. 6 in. should be preserved 
between the sides of the carriages and the works; and the 
width of the works would therefore depend, not so much 
upen the gauge of the rails, as upon the dimensions of the 
carriages employed upon therm. 

In lke manner, where the line is doubled, or where tidings 
oceur, it is that. an intermediate space of 7 ft. 
should be allowed, to admit of the doors of the carriages in 
one train swinging clear of the vehicles of another train, and 
for other reasons; their dimensions also varying according 
to different widths of gauge and carriages. 

Corree Ons oy Lake Surxanion—The Minnesotian has 
an account of Mr. Kames's discovery on the north shore of 
Lako Superior, at the foot of the Saw-tooth Mountains, of 
grey copper ore, a metal never before discovered in any 
considerable vein in that country, most valuable as an alloy 
for gold and silver manufsctures, and in this instance sin- 
gularly pure, without admixture with arsenic, iron, or zine. 
The only impurity, so to speak, is silver, of which there is 
am améunt equal in value to $16 or $18 per ton of ore. 
The vein varies from } in. te nearly 4in. in thickness of ore. 
The ore yields 75 per cent. of pure metal, and its value in 
Europe is about $400 per tan. 


Mortar Conversto¥.— A 13 in. sea service mortar of 5 tons 
weight, has been ordered to be converted upon Major 
Palliser’s plan into a 9 in. rifled mortar of about 6} tons 
weight, to fire the 9im. service rifled shell, which contains 
a bursting charge of 18 |b. of powder. The bore of the mortar 
will be elongated to about 4/t Gin, ; and a range of about 
7:0 yards is expected to be obtained from a charge of 
20 1b. of powder. Some further experiments are being 
carried out with two 10-in. shell guns, which are being 
couverted respectively into an Sin. and a 7 in. rifled gun, 
in erder to determine the most suitable calibre for the can- 
version of cast-iron 10in. shell gums. The whole of the 
two hundred and twelve 8 in. guns converted into 6.3 in. 
rifled gums by Sir William Armstrong and Co. have been 

into the service, and two hundred more are in course 
of conversion in the Royal factories. It is probable 
that « number of guns will be converted next 
year for and defenses, the whole of the above 437 guns 
being for the navy. 





works at the sides of the liue | trict, and from any of its prominent eminences om the north 


or west the outlines of the paleozic or primary formations 
are seen to rise in successive lines of elevated ground towards 
the west. First, we have the Permian beds, which stretch 
across the county of Durham, from Sunderland and Hartle- 
pool to Piercebridge, and which are divided into several sets 
of magnesian limestones at the top, an underlying bed of 
mari slate, and a seam of yellow sandstone just overiayin 
the coal measures. The carboniferous strata come next, 
embrace a considerable thickness of racers, bremenah 
which succeed the millstone grit and the mountain li 2, 
which forms the fundamental rock in the vast chain of hills 
stretching from the Cheviots to the centré of Derbyshire. 
The old red sandstone, the varied formations making up the 
grand silurian system, and the far older rocks of the Lake 
District and of Wales, in which almost. the earliest traces of 
animal life are found, are all far be the view ; no repre- 
sentatives of these strata appearing on the eastern side of the 
Pennine chain. The trias is only to be studied imperfectly, 
for it is the upper member alone which is represented in the 
low-lying ground extending round the north-western scrap 
of the Cleveland hills. 

“The keuper beds are the lowest measures in the Cleve- 
land series. That these strata are identical with the keupers 
of the midland counties, has been fully demonstrated by the 
section at the salt boring of Messrs. Boickow, Vaughan, and 
Co., and other borings in different parts of the Tees valley. 

“The Penarth series soon passes upwards into the alter- 
nating layers of shale and limestone, constituting the lower 
lias, the bottom beds of which rum out seaward in the 
treacherous sears at Redcar and neighbourhood. The forma- 
tion forms the base of the hills in the district, and in the 
coast section is seen to undulate » good deal, sometimes 
attaining a considerable altitude, and at others dipping 
below high-water level. The formation is exceedingly rich 
in the remains of animals which tenanted the seas during the 
deposition of the liassic rocks. The ammovites, belemites, 
gigantic lizards, and other fossils show that during this period 
the seas teemed with life, and the occurrence of insect remains 
in a lower measure indicates that dry land was not far dis- 
tant, and Jeads us to assume that the lias measures stretching 
across the country from the Tees to Lyme Regis in the south, 
mark the live of an ancient sea margin, sweeping round the 
old lands formed by the Pennine Hills, the high ground of 
Central , 
Cambria and Cornwall. The middle lias comes next, and 
occupies ae apcee between the top of the lower lias and the 
upper part of the main seam of Cleveland ironstone. In 
this loeality the maristone series is much thicker than in the 
south of land. It here consisis of alternate layers of 
sandy shades, with nodular bands of clay ironstone at in- 
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include the palatial mansion of H. W. F. Bolckow, 

M.P. (Marton Hall); the stately “ Grey Towers” (W. 

Innes Hopkins, Eeq.), builtof the Whinstone Dyke ; Gunner- 

gate, the residence of Thomas Vaughan, Keq.; and the 

petgreaee “ Rushpoolée” (John Bell, Esq.), constructed of 
1 ironstone. 

The town of Middlesbrough, built in the valley of the 
Tees, and situated about nine miles from the sea, is the me- 
tropolis of Cleveland, and the centre of the North of England 
iron trade, and is no leas remarkable for its rapid growth and 
industry than is Cleveland for its natural beauty and mineral 
wealth. 

It has been said that Middlesbrough had no forefathers; 
we find, however, that there is a traceable connexion through 
the inevitable “solitary farmhouse” between old Middle 
burgh and the modern i i 
is made of a i 
the ancient fctine cell ; and Mr. Fallows, in concluding 
his history of "Old Middlesburgh,”~expresses bis tru 
that the municipal body will treasure this ¢ivie chair ass 
relique of bygone times, and as a connecting link between 
the Middlesbrough of our day and that of the earliest settle 
ment of Christianity on this our homestead, 1200 years ago! 

Middlesbrough is not recorded in Domesday, but the lands 
and cell or chapel were presented by Robert de Brus, in the 
reign of Henry I., to the Abbey of Whitby, on the condition 
that certain monks should always reside there. They wet? 
“Black Monks,” and their zeal deserved a better fate than 
the destruction of their chapel, which took place in 1660, for 
Mr. Fallows quotes that “ their prayers were seven a day, 
besides additional services on Sundays and feast days. Matos 
and lauds they had at midnight, prime at sig aan., thirds # 
two, sixths at noon, nones at two or three pam, vespers # 

ix, but oftener at four, and compliné about seven.” 

The site of modern Mi @ purchased by the 
Middlesbrough owners in 1829, ¢ intention of making 
it a coal exporting place, being nearer the ‘sea than ‘ 

—the original terminus of the and D 
way, which connected the conlfield of Durham with the Tes 
The shipping steiths were on the spe ttow the 
works of Messrs H. Coy 
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erected in 1840, the pottery, 

brought a X 
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jronmaster in the world ! A new furnace was also blown in 
last week at the Acklam lronworka ; and a further number 
of eleven is in course of construction in the neighbourhood. 
Iron smelting is the staple trade of the locality, but there are 
also extensive engineering works, foundries, 
shipbuilding yards, a pottery, and large chemical works. 
New works for rolling wire were also opened a few days ago, 
and the working of the salt rock which was discovered to li 
under the town some time since is about to be added to its 


industries. 
A breakwater, formed of blast-furnace slag, is being made 
near the mouth of the river, which, with other works for im- 


proving hes | 
sterling ; and the dock, which almost alone has remained 
since 1842, is about to be adapted to the altered 

seqeieenents of the town. 

iddlesbrough obtained a charter of incorporation in 1853, 
choosing the motto which has already been so far realised— 
Brimus (we shall be). Mr. Bolckow was the first mayor, 
and the same tleman is also the first representative of 
the borough in i t, the Reform Bill of 1868 having 
afforded it a seat in St. Stephen’s. 

The Cieveland iron trade is well represented in the House 
of Commons ; in addition to the member for Middlesbrough, 
we have Mr. Dodds, the member for Stockton, Mr. Samuel- 
son for Banbury, and Mr. Pease for South Durham ; all being 
largely interested in works in Middlesbrough and elsewhere 
in the district. 





THE NEW FAIRMOUNT BRIDGE, U.S.A. 
been decided 

the suspension 
was in Council to offer 
A number of plans were sub- 


a resolution 


age 
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be constructed with two levels, the lower one taking the 
of the existing bridge ; the higher platform will be 

2 by a viaduet of iron gi supported on columns, 
will yo ow pica from Bridge-street over the Penn- 
m the western side, while on the east a 

be continued through the Fairmount 
enclosures, and will terminate in § 
the bridge will be 340 ft., the width 
h of truss 36ft. The strength is 

a moving load of only 75 \b. per square foot, 
floors, and 7.500 Ib. per foot run of super- 
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its general design. As much ornament as can be introduced 
into such a structure has been adopted, and with a very ad- 
vantageous effect. The constructive details are partially 
hidden by ornate cast-iron fagias, which, it will be seen, run 





The town, a8 originally Jaid out, was mainly composed of | along the whole extent of the bridge beneath the hand-rail- 


four streets, radiating at the cardinal points of the compass | ing. 


from the market place, and called North, South, East, and 
West streets; they are straight, wide, and appropriately 
named, and in some of these respects differing from others 
that form the newer portions of the town. It is situated on 
the south margin of the river, and communicates by a small 
steam ferry with the opposite shore, which is in the count 
of Durham, and where the Clarence Ironworks are erected. 
The other sides of the town open into the country by four 
different roads, one of which, leading to the cemetery, is free 
of toll. 

The town comprises four church districts—the parishes of 
St. Hilda and St. John, having each their church and school, 
whilst those of St. Paul and St. Peter hold service in their 
schools until intended churehes are provided. The Wesieyans 
have two large chapels, and many other religious bedies have 
their own places of worship. In schools, Middlesbrough is 
exceedingly well found, Mr. Bolekow having recently pre- 
sented the very beautiful building situated near the Tees- 
side Ironworks, and oceupying a site generously given by 
Messrs. Wilson, Hopkins, and Gilkes, and which was 
opened on Wednesday, September 22nd, by his Grace the 
Duke of Devonshire, and another—a British and infant 
school—is being built at the cost of Mr. Pease. 

There is also a large theatre, and an infirmary for the 
North Riding, supported voluntary contributions—to a 
considerable extent made by weekly payments of the men 
employed at the iron works and other industries. A Literary 
and Philosophical Society afd a Mechanics’ Institute have 
been established for a number of years. 

The publie park comprises 70 acres, is situated about a 
mile from the town, and ig beautifully laid out. It was 
presented complete by Mr. Bolekow, M.P., of the first firm 
of ironmasters in Cleveland. This magnificent gift to the 


- At the occurrence of each strut, a square panel, 
enriched with a quatrefoil, breaks the straight line of the 


otherwise good ap of the bridge. At the 
struts, the ends of which they conceal, they are not ill placed. 
The hand-railing is light and elegant in its design, highly 
ornamented, but serving to give a substantial ap to 
The length of the base is governed by the dis- 
ition of the main struts. The cross section will give an 
idea of the arran nt of the bridge. The upper floor has 
a roadway 33 ft. in width, with 8 ft. footways on euch side. 
The platform consists of two thicknesses of 24 in. oak plank- 
ing, fastened to light rolled joists, which lie longitudinally 
upon transverse tice cross girders are placed at 
short intervals upon the top of the main truss, and are 
attached to them by ornamental brackets, as shown. The 
main trusses, three in the width of the bridge, are of the 
form known as the Linville and Piper patent wrought-iron 
truss, and are of the section shown im the detail, the upper 
member being formed with a peculiar arrangement of plates 
and channel irons, the ports being of wrought iron. The 
disposition of the links in the bottom chord is shown in the 
detail. 
The lower platform is divided by the centre longitudinal 
truss into two roadways, each of 13 ft. 6 in. clear width, the 
side walls being supported by an extension of the transverse 
girders, which are arranged in the same manner as those in 
the upper storey. 
The two plans of the upper and lower roadways show the 
diagonal bracing, the cross girders, and the longitudinal 
flour joists. 
The construction of this bridge will remove an evil which 





town, called the “ Albert Park,” by permission of the Queen, 
was opened by H.R.H. Prince Arthur, in August, 1868, | 
when he was entertained at @ grand banquet in the Royal | 
Exchange, just then completed. 
In point of architecture, the public buildings of Middles- | 
brough have chiefly been desi more with a view to use- 
fulness than effect. As worthy of notice we may, however, 
eoumerate, in addition to the municipal buildings, St. John’s 
Chureh and Schools, Mr. Bolckow’s schools for St. Hilda’s, 
St. Paul’s Schools, and the Royal Exchange. St. John’s | 
Church and the Exchange are, however, yet without the | 
towers, which are part of the architect's designs. For a | 
more detailed account of ‘the institutions of the town, we | 
would refer the reader to an interesting book on “ Middles- | 
brough and its Institutions,” opportunely published by | 
~ - G. Reid as a memorial of the opening of the Albert | 
ark. 





From New Yorx To San Frawcisco.—The “ Western | 


has been long seriously felt in Philadelphia. At present the 
street traffic is intersected by the railroad, and the danger of 
city level crossings will be avoided by the construction of the 
viaduct forming the approaches to the high level platform. 


The following gentlemen formed the committee appointed 
to report upon the competitive plans submitted for the bridge : 
Strickland Kneass, chief engineer and surveyor of Phila- 
delphia; H. J. Lombaert, vice-president of the Pennsylvania 
Reilroad Company; Edward Miller, C.E.; and S. W. 
Roberts, chief engineer of the North Pennsylvania Railroad. 


Powroons ror Transport Su1ps.—About two years since 
Admiral Mends proposed the construction of pontoons for 
the service of the new very large transport ships Serapis, 
Euphrates, and Crocodile. The first pontoons which were 
construeted for the Serapis were of cylindrical form, and 
were built of steel by Maudslay. Four were made to con- 


Ir having by the municipal authorities of 
Heme yb pliswer 3 ion bridge crossing the 
Schuy apr pen Bay et Yonge! pan oncy 
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pring Garden- | ; 


The partial side elevation of the bridge will serve to show \4 


parts are well - 
to resist the strains to which cubeugend. The 
clay to be manufactured into bricks is thrown into the feed- 


pper, A, where it is acted by the or knives, 
i to ~ serene “ rum” aah, 

ives cut u large lumps press 
to the ending rollers, C, which 
driven at different surface 


are kept clear by adjustable scrapers arranged as shown in 


Fig. 3. 

p nl the outiog rolls the clay passes down into the 
horizontal pug cylinder, E, in the centre of which there re- 
volves the strong wrought-iron pug shaft, #. This shaft is 
fitted with a series of knives or blades, f, f, f, which are set 
at an angle so as to form sections of a screw, and by means 
of which the clay is not only thoroughly mixed and incor- 
porated, but is forced along the press cylinder towards the 
moulding orifice or die, G. In consequence of this action, 
there is, of course, an end thrust on the shaft, F, and the 
arrangements for resisting this thrust are clearly shown in 
the longitudinal section, ae 

The moulding die, G, is the “ rotary orifice” die, which has 
long been so successfully used by Messrs. @layton. In this 
die the sides are formed of a pair of rollers, which are driven, 
when necessary, by a strap and bevel gear, as shown, so that 
they have a Ade be speed slightly exceeding that of the 
issuing stream of clay. ‘The rollers, moreover, are made very 
slightly conical, being larger at their lower than at their 
upper ends, and the effect of this is that the stream of clay is 
assisted forward, and ragged angles are avoided. We have 
said that the rollers forming the sides of the die can be driven 
by the gearing shown ; but with some kinds of clay this is 
unnecessary, the motion imparted to the rollers by the issuing 
stream being sufficient. From the die the stream of elay 
passes on to the a of which Mesars. — 
make several varieties. t shown aitached to the ine 
in the engraving, on page 211, is Burdett’s admirably 
arranged self-delivery cutting table, which we illustrated and 
fully described on page 398 of our last volume, and of which 
it is therefore unnecessary that we should give further par- 
ticulars here. 


The machine, which we have above requires 
from 6 to 8 horse power to drive it, according to the nature 
of the clay used, and it is rated by its ere as being 


eapable of making from 12,000 to 18,000 bricks per day. 
Under favourable circumstances, it is, however, ble, as 
experience has shown, of deing even more work this. 
The machine is also capable of making perforated bricks, 
bricks for arches, coping, culvert, and paving tiles, and drain 

pes of ordinary sizes, by the simple attachment of suitabl 
ies and accessories. It will be noticed that the whole 
machine, with its gearing, is carried by the strong and heavy 








Pacific Railway” having been completed from Sacramento | stitute the raft, the weight of each being about 24 tons. On | cast-iron base plate, J, and the necessity of an expensive 


to San Francisco, there is now uninterrupted travel from the | 


the trial of them before the naval and military authorities 


foundation is thus avoided. The fact of the pug 


| masonry 


Atlantic to the Pacific coasts, without change of cars, the | at Woolwich, it was suggested that pontoons constructed of | cylinder being arranged horizontally also enables the rhe 


‘np occupying about seven days. 
} 
Stezet Warertse tx LiverPoot.—The superintendent | 
of seavengering, Mr. Newman, C.E., has just issued his | 
report to ¢ ealth Committee, upon the trials made during | 
the past season of Mr. 8 street-watering salts. The | 
main tho hfare along , Chureh, and Bold streets, | 
chiefly ised, is considered to have afforded as severe | 
possible from ‘the heavy traffie over it during the | 
od of stimther. It is stated in the report that the | 
t salts has entirely succesful, and beyond | 
plain'water. In ical results two | 

found equal to seven | 
under the old system ‘the macadamised road ; but in | 
: ; to do the work of five 
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| of canvas is superadded as the external covering. | 


| Mr. Clarkson’s cork material would possess qualities of light- | machine to be kept very low, and the 


and buoyancy peculiarly suitable for the 
pontoons would be called upon to 
and that they would also be more easily repairable if damag 
by musketry fire. Four pontoons of the following dimen- 
sions were ordered for experimertal trial, and these were 
launched into the Thames on Monday lest. Their dimen- 
sions are: Length, 36 ft.; diameter, 4 ft. Gin. A light 
framework is made of wood as the skeleton of the structure. 
The form is then com by planking of } in. thick pine 
wood, both sides of which are covered by stout canvas ad- 
hering to the surfaces by a waterproof solution. Over this 
sheet cork is applied by the same adhesive substance; the 
whole pontoon is coated with the solution, and a j ed 


ness, 
operations such 





vantage of this material is that it possesses elasticity and 
such ane < Saeees blows that the vessel reeeives no 
injury from such concussions as would be liable to fracture 
or indent metal structures; and with the passage of shot 
i on 


orm, | 
4 


is that 
|much less labour is required to lift the clay to the fered 
|hopper than is the ease with machines with vertical pu 
leylinders. In some cases, we may acid, Messrs. Clayton fit 
their machines with hoisting gear, to be used instead of 
barrows for raising the clay. 


good proportions and plain substantial work - 
manship, and it bears throughout ample evidence of each 
detail having been well considered, and adapted to the duty 
it is called upon to perform. 








Tue Amstrepau Exureitios.—The list of 
awarded to British exhibitors at the Amsterdam Exhibition, 
has been in the j of the Society of Arts 
From this list it will be seen oat of about 210 exhibitors, 
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There isa itudinal partition down the centre, and the tervals, and towards the top i two 

jeer) ams to back, 0 a8 to avoid causing an over- Pa CLET EAR? TRON DISTRICT. | marked bands of i which the ~ 
Pingine weight outside the rails. ‘The second and third-| Wx reprint the following extracts from as em | va may be eon. 
class carriages cost 1001, each, and do not differ from the | published by Messrs. ’ , of | idently ‘contain ron unrivalled 
first-class carriages, which cost 120/. cach, except in their} the Acklam Ironworks, Middle for the in- | extent. ee ek a ee amanins, the dle 
fittings. The springs are volute, and the axle-boxes, which | formation of the members of thé and Steel Insti- | cherecters of which resemble the Seed in tho unde 
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and out the doors on both sides. { 

There are some open cars for summer use, of similar 
construction, as regards the under framing, and of similar 
length, to the shove i ; but without sides and roof. 
The passengers are into these carriages by means 
of lougitudinal and cross straps. 

It ig a question whether longer carriages on 8 wheels and 
bogie frames might not be wu for sharp curves on other 
lines of unusually narrow gauge with advantage. But it is 
considered, that carriages of greater length than 15 ft. would 
be inconvenient fer moving about at the stations. If the 
curves on the lines had not any radii of less than 5 chains, 
the length of 18 ft., with 6 ft. Gin. centres for the axles, 
would have been adopted, The couplings are central, similar 
to the serew-couplings im common use, are 15 in. above the 
rails, and work upon volute springs. The buffers are 
also eenteal, are 44 in. above the couplings, and work against 
a curved spring, 2 ft. long. The system, which the autho 
has observed to work successfully on the Continent, of a 
single link, with a double spring connected with each draw- 
bar, would probably be found well suited to act at the same 
time as buffer and coupling, at slow speeds, on railways of 
this description. 

The t way is now laid with rails weighing 30 lbs. 
to the lineal yard, and in lengths of 18ft. and 21ft. The 
rails are supported in cast-iron chairs, which weigh 13 Ib. at 
the joints, and 10 1b. each in the intermediate spaces. The 
sleepers are of larch, 4 ft. 6im. long, and averaging 10 in. by 
5 im, im section under the joints of the rails, and 9 in. by 44 in. 
elsewhere. They aré placed 1 ft. 6in. apart, on each side of 
the joints of the rails, and 2 ft. 8 in. apart in the intermediate 
spaces. The rails are secured in the chairs by wooden keys, 
and the chairs are fixed to the sleepers by wrought-iron 
spikes, 44 in. Jong by | in. diameter. 

There are 17 bridges under, and five (foot) bridges over, 
the railway, as well as numerous stone viaducts across the 
valleys. Most of the smaller openings are covered by girders, 
or eather slabs, of slate. There are also two tunnels, one 
60 yards long, and the other 730 yards long; the former 
through hard sbale, and the latter through syenite rock, 
which is sufficiently solid to require no lining 

[he company haa, of course, had many difficulties to con- 
tend with in transforming a horse tramway, 33 years old, 
inte a passenger Tine worked by steam locomotives ; and not 
the least of these difficulties has arisen from the narrowness 
of the works. The stone walls, with which the greater part 
of the line is feneed, as well as the abutments of the bridges 
and the tannels, leave less width than it would be desirable 
to provide, on any lines of an extra narrow gauge whieh | 
may be constructed in future. The carriages, bemg 6 ft. 3 in. 
wide, overhang the rails by about 2 ft. on each side ; and this 
renders it desirable that the works at the sides of the line | 
should be at least 4ft. 6in. from the rails, and that a total 
minimum space of 11 ft Gin., or 12 ft., should be preserved 
in the clear between the abutments of bridges and other 
works, for a single line of rails. ‘These dimensions would, of 
coursé, vary with differences in the width of the gauge and 
the width of the carriages, it being desirable, on all new lines, 
that a minimum distance of 2 ft. 6 in, should be preserved 
between the sides of the carriages and the works; and the 
width of the works would therefore depend, not so much 
upon the gauge of the rails, as upon the dimensions of the 
carriages employed upon them. 

In hke manner, where the line is doubled, or where sidings 
ocour, it is necessary that an intermediate space of 7 ft. 
should be allowed, to admit of the doors of the carriages in 
one train swinging clear of the vehicles of another train, and 
for other reasons; their dimensions also varying according 
to different widths of gauge and carriages. 








Corres Oxe ov Laxe Surxrion,—The Minnesolian has 
an account of Mr. Hames's discovery on the north shore of 
Lake Superior, at the foot of the Saw-tooth Mountains, of 
grey copper ore, a metal never before discovered in any 
considerable vein in that country, most valuable as an alloy 
for gold and silver manufactures, and in this instance sin- 
gularly pure, without admixture with arsenic, iron, or zinc. 
The only imparity, so to speak, is silver, of which there is 
an amount equal in value to $16 or $15 per ton of ore. 
The vein varies from 4 im. to nearly 41n. in thickness of ore. 
The ore yields 75 per cent. of pute metal, and its value in 
Europe is about $400 per ton. 





Morraz Converstox.—A 13 in. sea service mortar of 5 tons 
weight, has been ordered to be converted upon Major 
Pailiser's plan into a 9in. rifled mortar of about 6} tons 
weight, to fire the Yin. service rifled shell, which contains 
a bursting charge of 15 |b. of powder. The bore of the mortar 
will be elongated to about 411 Gin. ; and range of about 
7000 yerds is expected to be obtained frc on a charge of 
20 tb. of powder. Some further experiments are ng 
carried out with two 10-in. shelb guns, which are being 
couverted respectively into an Sin. aed a 7 in. rifled gan, 
in order to determine the most suitable calibre for the con- 
version of cast-iron 10in. shell guas.. The whole of the 
detonate genive 8 im guns converted into 6.3 in. 
rifled guns by Sir William Armstrong and Co. have been 
passed into the service, and two hundred more are in course 
of copversion in the Royal factories. It is probable 
that # considerable number of guns will be converted next 
year for tamd defenees, the whole of the above 437 guns 
being for the navy. 


towards the north by the Tees and the German Ocean ; by 
Muigrave Castle Therdisa on the 

bridge and Westerdale to the south, and Appleton-upon- 
Wisk on the extreme west. 

From Whitby the shore winds baek to the westward; and 
near it stands Cleveland, so named as it should seem from 
precipices which we call cliffs ; for it is situated by the side 
of several steep hills, from the foot of which the country falls 
into a plain even fertile ground. 

John Walker Ord, F.G.S.L., the latest historian of Cleve- 
land, writes that travellers of all descriptions have cordially 
united in celebrating the romantic portion of the riding 
called Cleveland. Its immense ranges of majestic hills ; its 
far extending moors, interspersed with fruitful valleys and 
picturesque dales; its embowering groves of bush and fine 
and wide-spreading forests of oak; its calm and peaceful 
rivers, clear and musical with the rush of innumerable moun- 
tain streams, the beauty or sublimity of the ocean girdi 
romantic shores ; the enormous chain of towering sea eli 
against which, in calm, the billows lea ry am spor- 


= 


tiveness, or in tempest fiercely hurl r thunders; 
these combined present a majesty and loveliness in “a 
unsurpassed, we may venture to affirm, within the circuit 
the British Isles. And the same author, in his prospectus of 
the work quoted from, says that “in monuments of antiquity, 
in abbeys, priories, hermitages and cells, in castles, fortifica- 
tions and encampments; in remains of former grandeur, 
relics of great and illustrious families—the vale of Cleveland 
abounds more than any similar locality in England,” and 
that “ in the magnificence, variety, and extent of its natural 
scenery ; in the healthfulness and salubrity of its climate; 
in the energy and skill of its agriculturists ; in the ente: 


and perseverance of its general population, Cleveland may | now 


compare with any portion of the kingdom.” 

Their geological character invest with peculiar interest the 
hills and valleys of Cleveland, and on that subject we extract 
the following from a paper read before the Literary and 
Philosophical Society (Middlesbrough), last session, by Mr, 
John Jones, F.G.S., secretary to the Lron and Steel In- 
stitute :— 

“The geological structure of the Cleveland district does 

not take us beyond a comparatively recent period .in the 
history of the solid crust of the globe. The whole of the 
a formations are absent, and therefore we are not 
here presented with the means of pursaing the highly in- 
teresting investigations eonnected with the carly ages of the 
world. We must be content, in this locality, to confine our 
geological studies to what are termed the secondary forma- 
tions, which are now made to commence with the new red 
sandstone, or trias; but though the older rocks do not fall 
within the range of Cleveland proper, they hedge in the dis- 
trict, and from any of its prominent eminences on the north 
or west the outlines of the palseozic or primary formations 
are seen to rise in successive lines of elevated ground towards 
the west. First, we have the Permian beds, which stretch 
across the county of Durham, from Sunderland and Hartle- 
pool to Piercebridge, and which are divided into several sets 
of magnesian limestones at the top, an underlying bed of 
marl slate, and a seam of yellow sandstone just overlayin 
the coal measures. The carboniferous strata come next, 
embrace a considerable thickness of coal-beafing beds, to 
which succeed the millstone grit and the pena, Somrwendti 
which forms the fundamental rock in the vast ¢hain of hills 
stretching from the Cheviots to the centré of Derbyshire. 
Ihe old red sandstone, the varied formations making up the 
grand silurian pee, and the far older rocks of the Lake 
District and of Wales, in which almost the earliest traces of 
j animal life are found, are all far beyond the view : no repre- 
sentatives of these strata appearing om the eastern side of the 
Pennine chain. The trias is only to be studied imperfectly, 
for it is the upper member alone which is represented in the 
low-lying ground extending round the north-western scrap 
of the Cleveland hills. 

“The keuper beds are the lowest measures in the Cleve- 
land series. That these strata are identical with the keupers 
of the midland counties, has been fully demonstrated by the 
section at the salt boring of Messrs. Bolckow, Vaughan, and 
Co., and other borings in different parts of the Tees valley. 

“The Penarth series soon passes upwards into the alter- 
nating layers of shale and limestone, constituting the lower 
lias, the bottom beds of which ram ous seaward in the 
treacherous sears at Redear and nei ood. The forma- 
tion forms the base of the hills in the district, and in the 
coast section is seen to undulate @ good deal, sometimes 
attaining a considerable altitude, and at others dipping 
below high-water level. The formation is exceedingly rich 
in the remains of animals which tenanted the seas during the 
deposition of the liassic rocks. The ammonites, bélemites, 
gigantic lizards, and other fossils show that during this period 
the seas teemed with life, and the occurrenee of insect remains 
in a lower measure indicates that dry land was not far dis- 
tant, and jeads us to assume that the lias measures stretching 
across the country from the Tees to Lyme Regis in the south, 
mark the line of an ancient sea margin, sweepi round the 
old Jands formed by the Peanine Hills, the bigh ground of 
Central England, Malverns, and the still older rocks of 
Cambria and Cornwall. The middle lias comes next, and 
occupies a between the top of the lower lias and the 
upper part of the main seam of Cleveland ironstone. In 
this locality the marlstone series is much thicker than in the 
south of land. It here consisis of alternate layers of 
sandy shades, with nodular bands of clay ironstone at in- 
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ills wete made, is & vely trifling and insignificant.” 
The locality of Middieebrongt woreded with the recently 
erected residences of the ironmasters, which surpass in mag- 
nificence those of the old landowners of the district. They 
include the palatial mansion of H. W. FP. Bolckow, Esq. 
M.P. (Marton Hall}; the stately “ Grey Towers” (W. 
Innes Hopkins, Esq.), built of the Whinstone Dyke ; Gunner- 
gate, the residence of Thomas Va y }-; and the 
icturesque “ Rushpoole” (John Bell, Esq.), constructed of 
] ironstone. 

The town of Middlesbrough, built im the valley of the 
Tees, and situated about nine miles from the sea, is the me- 
tropolis of Cleveland, and the ¢entre of the North of England 
iron trade, and is no less remarkable for its rapid growth and 
industry than is Cleveland for its natural beauty and mineral 


It has been said that Middlesbrough had no forefathers; 
we find, however, that there is a traceable connexion through 
the inevitable “solitary farmhouse” between old Middle 
burgh and the modern ‘borough in the mayor's chair, which 
is made of a portion of an oak beam recovered from the ruinsol 
the ancient fetine cell ; and Mr. Fallows, in concluding 
his history of “Old Middlesburgh,”~ expresses his trust 
that the munjcipal body will treasure this ¢ivie chair ass 
relique of bygone times, and as a connecting link betwees 
the Middlesbrough of our day and that of the earliest settle 
ment of Christianity on this our homestead, 1200 years ago! 

Middlesbrough is not recorded in Domesday, but the lands 
and cell or chapel were presented by Robert de Brus, in the 
reign of Henry I., to the Abbey of Whitby, on the condition 
that certain monks should always reside there. They wet 
“Black Monks,” and their zeal deserved a better fate than 
the destruction of their chapel, which took place in 1660, for 
Mr. Fallows quotes that “ their prayers were seven a day, 
besides additional services on Sundaysand feast days. Matins 
and lauds they had at midnight, prime at sig aau., thirds a 
two, sixths at noon, nones at two or three pam, vespers # 
six, but oftener at four, and eompliné x 

The site of modern Midd # purchased by | 
Middlesbrough owners in 1828, the intention of making 
it a coal exporting place, being nearer the ‘sea than Stocktos 
—the original terminus of the Stoekten and. Darlington Rail 
way, which connected the te ate heoed o_o + 
The shipping steiths were on ; d 
works of Movers Hopkins, Gilkes, and Gn thenited, Lb 
1842 a dock was e, and the trade of the: port, togethe 
with that of Messrs. Bolckow ‘and. Varighan’s ironworks 
erected in 1840, the pottery, and minor manufatpries by de 
grees brought — gir whieh in 1859 numbered 
some seven tho 80) At that time the discovery d 
ironstone in the adjoining hills was made, anda rapid c 
took lace in the sharacter of the tows aud hbour 
The first biast furnaces were erected by Messrs. Bolckow asd 
Vaughan, and the success of these soon induced othe 
eapitalists to emter into the trade. ‘New ironstone mine 
were opened and furmaces erected, until We may now count 16 
furnaces smelti and 
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imams i lhe Acklam iromeutke, and 2 further vecbn| ‘THE NEW FAIRMOUNT BRIDGE, U.S.A. | CLAYTON'S BRICK-MAKING MACHINE. 
of eleven is in course of construction in the neighbourhood.| Ir having been decided by the municipal authorities of| , 1 the course of our sccount of the recent show of the 
to remove the i + 


Iron smelting is the staple trade of the locality, but there are 


also extensive rolling mills, engineering works, 


shipbuilding yards, a pottery, and large chemical works. 
New works for ro’ wire were also opened a few days ago, 
and the working of salt rock which was discovered to li 


under the town some time since is about to 


: remained 
stationary since 1842, is about to be adapted to the altered 

uirements of the town. 
“Ufiddlesbrough obtained a charter of i tion in 1853, 
choosing the motto which has already been so far realised— 
Erimus (we shall be). Mr. Bolckow was the first mayor, 
and the same gentleman is also the first representative of 


the borough in Parliament, the Reform Bill of 1868 having | calcula 


afforded it a seat in St. Stephen’s. 

The Cleveland iron trade is well represented in the House 
of Commons ; in addition to the member for Middlesbrough, 
we have Mr. Dodds, the member for Stockton, Mr. Samuel- 
son for Banbury, and Mr. Pease for South Durham ; all being 
largely interested in works in Middlesbrough and elsewhere 
in the district. 

The town, as originally laid out, was mainly composed of 
four streets, radiating at the cardinal points of the compass 
from the market place, and called North, South, East, and 
West streets; they are straight, wide, and appropriately 
named, and in some of these respects differing from others 
that form the newer portions of the town. It is situated on 
the south margin of the river, and communicates by a small 
steam ferry with the opposite shore, which is in the count 
of Durham, and where the Clarence Ironworks are erected. 
The other sides of the town open into the country by four 
different roads, one of which, leading to the cemetery, is free 
of toll. 

The town comprises four church districts—the parishes of 
St. Hilda and St. John, having each their church and school, 
whilst those of St. Paul and St. Peter hold service in their 
schools until intended churehes are provided. The Wesleyans 
have two large chapels, and many other religious bodies have 
their own places of worship. In schools, Middlesbrough is 
exceedingly well found, Mr. Bolekow having recently pre- 
sented the very beautiful building situated near the Tees- 
side Lronworks, and oceupying a site generously given by 


Messrs. Wilson, Hopkins, and Gilkes, and which was 
opened on Wednesday, September 22nd, by his Grace the 
Duke of Devonshire, and another—a British and infant 


school—is being built at the cost of Mr. Pease. 

There is also a large theatre, and an infirmary for the 
North Riding, supported by voluntary contributions—to a 
considerable extent made by weekly payments of the men 
employed at the iron works and other industries. A Literary 
and Philosophical Society afid a Mechanics’ Institute have 
been established for a number of years. 

The publie park comprises 70 acres, is situated about a 
mile from the town, and ig beautifully laid out. It was 
presented complete by Mr. Bolckow, M.P., of the first firm 
of ironmasters in Cleveland. This magnificent gift to the 
town, called the “ Albert Park,” by permission of the Queen, 
was — by H.R.H. Prince Arthur, in August, 1868, 
when he was entertained at & grand banquet in the Royal 
Exchange, just then completed. 

In point of architecture, the public buildings of Middles- 
brough haye chiefly been desi more with a view to use- 
fulness than effect. As worthy of notice we may, however, 
enumerate, in addition to the municipal buildings, St. John’s 
Church and Schools, Mr. Bolckow’s schools for St. Hilda’s, 
St. Paul’s Schools, and the Royal Exchange. St. John’s 
Church and the Exchange are, however, yet without the 
towers, which are part of the architect's designs. 


would refer the reader to an interesting book on “ Middies- 

brough and its Institutions,” opportunely published by 

~. = G. Reid as a memorial of the opening of the Albert 
ark. 


From New Yore To Saw Framcisco—The “ Western 
Pacific Railway” having been completed from Sacramento 
to San Franciseo, there is now uninterrupted travel from the 


suspension bridge ing the 
ca ssing alse tt ero no 
was passed in Council to offer a premium for 
designs for a new iron bridge. A number of plans were sub- 
mitted in answer to the advertisements of the city engi 
and a selection was made in favour of the design of Mr. J. 
HL. Linville, of Philadelphia, who received the first premium. 
The bridge—illustentions of which we publish on page 210, 
will be constructed with two levels, the lower one 
traffic of the existing bridge ; the higher platform will be 


—— by a viaduet of iron su) on columns, 
— the from eras ond the Penn- 
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hb of truss 36ft. The strength is 
ted for a moving load of only 75 lb. per square foot, 
on each of the floors, and 7.500 1b. per foot run of super- 
structure. 





its general design. As much ornament as can be introduced 
| into such a structure has been adopted, and with a very ad- 

vantageous effect. The constructive details are partially 
hidden by ornate cast-iron facias, which, it will be seen, run 


| along the whole extent of the bridge beneath the hand-rail- the 


jing. At the occurrence of each strut, a square panel, 
enriched with a quatrefoil, breaks the straight line of the 
facia, and below every one is placed a shield, supported by 
serolis. On the lower storey of the bridge, these shields 
look more peculiar than pleasing, and detract from the 
otherwise good a of the bridge. At the top of the 
struts, the ends of which they conceal, they are not ill placed. 
The hand-railing is light and elegant in its design, highly 
ornamented, but serving to give a substantial appearance to 
the bridge. The length of the base is governed by the dis- 
position of the main strats. The cross section will give an 
idea of the arran tof the bridge. The upper floor has 
a roadway 33 ft. in width, with & ft. footways on each side. 
The platform consists of two thicknesses of 24 in. oak plank- 
ing, fastened to light rolled joists, which lie Loagitedinally 
upon transverse Lattice cross girders are placed at 
short intervals upon the top of the main truss, and are 
attached to them by ornamental brackets, as shown. The 
main trusses, three in the width of the bridge, are of the 
form known as the Linville and Piper patent wrought-iron 
truss, and are of the section shown in the detail, the upper 
member being formed with a peculiar arrangement of piates 
and channel irons, the ports being of wrought iron. The 
disposition of the links in the bottom chord is shown in the 
detail. 

The lower platform is divided by the centre longitudinal 
truss into two roadways, each of 13 ft. 6 in. clear width, the 
side walls being supported by an extension of the transverse 
girders, which are arranged in the same manner as those in 
the upper storey. 

The two plans of the upper and lower roadways show the 
diagonal bracing, the cross girders, and the longitudinal 
floor joists. 

The construction of this bridge will remove an evil which 
has been long seriously felt in Philadelphia. At present the 
street traffic is intersected by the railroad, and the danger of 
city level crossings will be avoided by the construction of the 
viaduct forming the approaches to the high level platform. 

The following gentlemen formed the committee appointed 
| to report upon the competitive plans submitted for the —_ ; 
Strickland Kneass, chief engineer and surveyor of Phila- 
delphia ; H. J. Lombaert, vice-president of the Pennsylvania 
Railroad Company ; Edward Miller, C.E.; and S&S. W 
Roberts, chief engineer of the North Pennsylvania Railroad. 





For al 
more detailed account of ‘the institutions of the town, we | 





Portoons ror Transport Sarps.—About two years since 
Admiral Mends proposed the construction of toons for 
the service of the new very large transport ships Serapis, 
| Euphrates, and Crocodile. The first pontoons which were 
| constructed for the Serapis were of cylindrical form, and 
were built of steel by Maudslay. Four were made to con- 
stitute the raft, the weight of each being about 24 tons. On 
| the trial of them before the naval and military authorities 


Pp’ . 
street. ah oi bridge will be 340 ft., the width 


The partial side elevation of the bridge will serve to show \4 
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as 
Fig. 2. The of these ing pieces against the 
ends of the rolls can be edjenel tarsal coennebties for 
the purpose; and any clay which may happen to get past 
them at once falls clear away without causing any incon- 
venience whatever. The surfaces of the crushing rolls 
are kept clear by adjustable scrapers arranged as shown in 


Fig. 8. 

‘rom the crushing rolls the clay passes 

horizontal pug cylin, E, in the centre of which there re- 
volves the strong Lye eae pug shaft, F. This shaft is 
fitted with a series of knives or blades, f,/, f, which are set 
at an angle so as to form secetions of a screw, and by means 
of which the clay is not only thoroughly mixed and incor- 
porated, but is forced along the press cylinder towards the 
moulding orifice or die, G. In consequence of this action, 
there is, of course, an end thrust on the shaft, F, and the 
arrangements for resisting this thrust are clearly shown in 
the longitudinal section, Fig. 2. 

The moulding die, G, is i “ rotary orifice” die, which has 
long been so successfully used by Messrs. Glayton. In this 
die the sides are formed of a pair of rollers, wineb ate driven, 
when necessary, by a strap and bevel gear, as shown, so that 
they have a surface speed slightly exceeding that of the 
issuing stream of clay. ‘he rollers, moreover, are wade yery 
slightly eonical, being larger at their lower than at their 
upper ends, and the effect of this is that the stream of clay is 
assisted forward, and ragged angles are avoided. We have 
said that the rollers forming the sides of the die ean be driven 
by the gearing shown ; but with some kinds of clay this is 
unnecessary, the motion imparted to the rollers by the issuing 
stream being sufficient. From the die the stream of clay 
passes on to the cutting table, of which Messrs. Clayton 
make several varieties. t shown attached to the machine 
in the engraving, on page 211, is Burdett’s admirably 
arranged self-delivery cutting table, which we illustrated and 
fully described on page 398 of our last volume, and of which 
it is therefore unnecessary that we should give further par- 
ticulars here. 


The machine, which we have above requires 
from 6 to 8 horse power to drive it, according to the nature 
of the clay used, and it is rated by its as being 


capable of making from 12,000 to 18,000 bricks per day. 
Under favourable circumstances, it is, however, ——s as 
experience has shown, of doing even more work this. 
The machine is also capable of making perforated bricks, 
bricks for arches, coping, culvert, and paving tiles, and drain 
ipes of ordinary sizes, by the simple attachment of suitable 
aie and accessories. I¢ will be noticed that the whole 
| machine, with ite gearing, is carried by the strong and heavy 
|cast-iron base plate, J, and the necessity of an expensive 
| masonry foundation is thus avoided. The fact of the ps 
te 





Atlantic to the Pacific coasts, without change of cars, the | at Woolwich, it was suggested that pontoons constructed of | cylinder being arranged horizontally also enables the w 


tnp occupying about seven days. 





Stexer Waregrya ty LivexPoot.—The superintendent 


of sca: ring, Mr. Newman, C.E., has just issued his 
report to t ealth Committee, upon the trials made during 
the past season of Mr. 8 street-watering salts. The 
main tho fare along Chureh, and Bold streets, 
chiefty i is i to have afforded as severe 
& test as possible from the heavy traffic over it during the 


hottest of stixamer, It is stated in the report that the 
use of ¢ salts has been entirely successful, and beyond 
comparison superio? to plain water. og a re results two 
Water carts with the weak solution were found equal to seven 
under the old system apon the macadamised road ; but in 
Paved streste one may’ to do the work of five 
=n oe, traffic is only * ordit Financially, notwith- 
mm ing of horas and carts, it appears that at the 
Price of BL par ton hishovte® for Tho calta, that no 
economy ean be effeeted; But then the supply has so far 
ental qua ‘ped it « be stated that 

¥to.deliver in quantity at 40s. 
| Pefluction of 70 per cent. would 
the. streets, and that there is 
surface of the roadways being 


a of 20 per cent. in 
. Cd 
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| Mr. Clarkson’s cork material would possess qualities of light- 
| ness, and buoyancy peculiarly suitable for the 
| operations such pontoons would be called upon to perform, 
| and that they would also be more easily repairable if 

| by musketry fire. Four pontoons of the following dimen- 
| sions were ordered for experimental trial, and these were 
launched into the Thames on Monday last. Their dimen- 
| sions are: Length, 36 ft.; diameter, 4 ft. Gin. A light 
| framework is made of wood as the skeleton of the structure. 
The form is then completed by planking of | in. thick pine 
| wood, both sides of which are covered by stout canvas ad- 
| hering to the surfaces by a waterproof solution. Over this 
| sheet cork is applied by the same adhesive substance ; the 
| whole pontoon is coated with the solution, and ming | py 
| of canvas is superadded as the external covering. {he ad- 
| vantage of this material is that it possesses elasticity and 
| such capacity of cushioning blows that the vessel reesives no 
| injury from such concussions as would be liable to fracture 
jor indent metal structures; and with the passage of shot 
there isan absence of splinters, and i apes ie 
the part of the cork material to close up the orifice made by 
the missile. The four pontoons were manufactured im Lon- 





{machine to be kept very low, and the uence is that 
‘much less labour is required to lift the clay to the feed 
|hopper than is the case with machines with vertical pu 
leylinders. In some cases, we may add, Messrs. Clayton fit 
| their machines with hoisting gear, to be used instead of 
barrows for raising the clay. Altogether the machine we 
have described is an excellent specimen of simple design, 
combined with good iops and plain substantial work - 
manship, and it bears throughout ample evidence of each 
detail having been well pear pred, and adapted to the duty 
it is called upon to perform. 








Tue AmereepaM Exuretrios.—The list of recompences 
awarded to British exhibitors at the Amsterdam Exhibition, 
in baa enyey the Society of Arte. 

Frorm this list it will be seen that, out of about 210 exhibitors, 
150 have received rewards, including 15 diplomas of honour, 
10 gold medals, 36 silver medals, 26 bronze medals, and 12 
honourable mentions. Besides these, exhibitors not coming 
properly within the seope of the exhibition (dwing to their 
i a different or expensive character, and there- 
fore not strietly suited to 
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THE NEW FAIRMOUNT BRIDGE, PHILADELPHIA, USA 
DESIGNED BY MR. J. H. LINVILLE, PHILADELPHIA. 
(For Description, see preceding Page.) 
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BRICKMAKING MACHINE WITH END DELIVERY. 


CONSTRUCTED BY MESSRS. HENRY CLAYTON, SON, AND HOWLETT, ENGINEERS, ATLAS WORKS, LONDON. 
(For Description, see page 209.) 
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DEVELOPMENT OF HEAT IN BLAST 
FURNACES.* 
On the Development of Heat and its Appropriation in 
Furnaces of Different Dimensions. 

Tuts paper derived its interest from the fact that the iron- 
masters of the Cleveland district have in recent times greatly 
reduced the consumption of coke by a series of successive 
increases given to the capacity of the furnaces. Each en- 
largement has been followed by some saving, and a question 
of great importance tu the is the extent to which this 
increase to the size of their now colossal furnaces can be 
made, with any hope of @ saving to compensate for the large 
additional outlay. It was to solve this inquiry that the 
writer hed devoted some care in reviewing ali that he knew 
had been accomplished by large furnaces of different dimen- 
sions, and supplementing this information by extensive ex- 
perimental research. Mr. Bell first gave a short explana- 
tion of the phenomena attending the combustion of carbon 
and the modes of measuring its effects, and then proceeded 
to point out how the carbonific effect of such combustion was 
modified according to the extent to which the carbon united 
with oxygen... In a furnace, one or two combinations he 
showed to be possible—that of one equivalent of carbon 
uniting with one or with two of oxygen—stating at the same 
time t in the latter instance as much heat was developed 
by 20 ewt. as was done by 71.14 ewt. when the carbon only 
united with one equivalent of oxygen. The next step in the 
argument was to point out the nature of the cause whieh re- 
sulted in a saving of 6.60 ewt. of coke per each ton of iron, 
when a furnace of the original type and containing 6000 
cubie feet, had its capacity doubled or thereabouts. | his was 
dewonstrated to be due to two causes—first, the interception 
ot a considerable portion of the heat formerly carried away 
in the gases, the products of combustion of the old furnaces. 
The saving from this cause amounted to 3.03 per ton of iron. 
The remainder was due to a better state of oxidation or 
combustion of the carbon—a state of things proved by a 
great number of chemical analyses of the gases themselves 
as they leave the furnaces; so that whereas the ewt. units 
of heat ewt. of coke in the larger furnaces was 3713, in 
the it was only 3135.¢ Thi uced an economy 
of 3.57 ewt. per ton of irom. Mr. Bell then showed that 
no subsequent addition to the size of the furnace had been 
attended with anything like the saving which had aceom- 
panied the first one, and that this was due to the fact that 
the eseaping gases had by such increase in dimensions been 
deprived of nearly all the heat they could be made to sur- 
render for use in the furnace, and that the chemical action in 
a furnace of about 12,000 ft. was as perfect, so far as numerous 
analyses of the gases could indicate, as it was in a furnace of 
25,000 cubic feet. Diagrams were exhibited showing by 
curves the rate of cooling of the gases, and the rate’ of con- 
sumption of coke in different sized furnaces, and by prolong- 
ing these, some idea was formed of what might be expected 
by any further increase in the éize of the furnaces, which, ac- 
cording to the views advanced by Mr. Bell, will be found to 
be very inconsiderable. From results obtained from fur- 
naces of different capacities it'was considered that the amount 
of heat actually appropriated to the work of the furnace was 
that expressed by about 67,000 owt. units, to which had to 
be added that absorbed by the eseaping gases, which varied 
from 10,800 in the larger to 19,113 an the smaller furnaces. 
The author compared this with the number deduced from 
considerations of a purely theoretical mature, based partly on 
the experiments of chemists, and partly on his own researches. 
The sum of this estumate is given Ww: 

Cwt. Units. 
3750=to 
1 ewt. Coke. 


Owt. Units. 


For reduction of peroxide of 
iron in the ore a . 
For fusion of 20 ewt. of iron 

294 slag 


of water in 


30,058 = coke 8.01 
6.600 1.78 
16,225 4.31 


Decomposition 
blast ooo eee eee 
Expulsion of carbonic acid 
from limestone - ose 
Conv eyed away by heat com- 
municated to tuyere water 
Radiation, conduction, and 
conversion from outside of 
furnace ~ 


o* 
~155 


1.08 


2,220 


1,816 


6.686 
66,393 
10.800 


—— 


Loss by gases 


2.88 





20.7 
To which add the carbon to — 
combine with the iron .74 
ewt.=coke ... eve ove 0.80 
21.58 
Thus the theoretical ufits are strikingly near the number 
obtained in actual practice. Allusion was vext made toa 
superiority in the working of furnaces of the largest class— 
25,000 ft. and upwards—when richer iron appeared to be 
produced with a smaller expenditure of heat than is required 
in furnaces, say, of 11,000 or 12,000 cubic feet. This anomaly 
Mr. Bell considers may be due to a chemical reaction between 
the elements of carbonie oxide, the reducing agent in all 
blast furnaces. 1] his change, which he observed to take place 
at a very low temperature, he thinks the probable source of 
carbon in pig iron. In Bis analysis of the sources of heat in 
the process of smelting of iron. he points out exactly what is 
due to the direct com ion of the fuel, and that due to the 
heat cov/erred on the blast. He holds that the primary ad- 
vantage derived from wsing bot air to be due to the circum- 
* Abstract of paper read Mr. Isaac L. Bell, before the 
oe iat Stee! Lustusatie, Middlesbrough. 
tempperat Mr. Bell's paper are, except when 
eXpressly marked “ given to tis Contigente seute 


stance that, inasmuch as a combustible burnt in tae heaters 
gives out nearly its full equivalent of heat, that consumed in 
the blast furnace, by being only partially oxidised, 


: scarcely 

ives out the half. ides this, the blast in the Cleveland 
Sarita, being exclusively heated by the waste gases, affords 
a stronger reason why, of the quantity of heat required for 


Tes 


the operation, as many units as possible should be 
the blast in order to ise those obtained from 
The want of durableness in the irom: in which 
liminary heating of the blast is 

limit to its being reised in temperature 

Fahr. Mention was made in the paper 
effected by Messrs. Cochrane in the i 
mens's regenerative system, in — air is 
sweeping over surfaces of firebrick previously 

Dt hetees, showed grounds for believing that, so le 


the fuel iteelf used in a blast furnace is oxidised as it 





resent—namely, one-fourth to the condition of carbonic | 1 


oa. and three-fourths to carbonic oxide—the ~_ benefit 
anticipated by some from air heated very high cannot be 
realised. Thus, if 67,000 ewt. units of heat are required for 
one ton of iron, exclusive of waste by gases, it is obvious, if 
eoke has to provide a smaller share tham it does at present, 
the number of units thus deficient must be supplied by the 
heat of the blast. But reducing the quantity of coke means 
also a corresponding reduction of air driven into the furnace, 
so that at the same time, if the blast is called apon to con 

a larger number of units into the furnace, this duty has to 
be performed by a greatly reduced 7 of air. Brought 
out into figures, all properly given in the paper itself, it 
would appear that a furnace, using 13 ewt. of coke, would 
have to ion its blast heated to 3632° Fahr., or, to cover the 
loss from escaping gases, to above 4000°, a temperature 
above the heat of the interior of the blast furnace itself, and 
one far beyond the power of any stove and its attendant ap- 

to withstand. 

Mr. R. Fothergil!, M.P., Aberdare, the discussion. 
He observed that he should like to Mr. Bell isely 
what he meant by speaking of enlarging the capacity of the 
furnaces from 6000 to 25,000 ft. or upwards. 

Mr. Bell explained that in speaking of 6000 and 26,000 he 
of course meant cubical contents. were increased and 
enlarged proportionately to the increased height. 

Mr. C. W. Siemens, Westminster, aaid be t bt in all 
operations they should endeavour to look at the ultimate re- 
sults they could possibly obtain and then try in tice to 
approach those results by the best means they could think of. 
The question of the chemical economy of blast furnaces was 
discussed at ingham some time ago, and in arguing the 
subject he disagreed with some of the speakers as to the great 
results that might be expected from the mere increase of 


capa- 
| city or height of the furnace. He could not see that that capa- 


city, when it had attained to a certain limit, could be bene- 
ficial as a mere absorber of heat in order to increase materi- 
ally the economy of the furnace. He was glad to see from 
Mr. Bell's elaborate investigation of the subject, that that 
view came out something correct. Mr. Bell gave the result 
of his investigation upon theoretical and partly upon 
practical grounds ; and although the two investigations were 
totally distinct, and although each viewed the question 
from a different point, the t a almost within a 
fraction. He thought he came to the conclusion that the 
minimum quantity im blasting Cleveland ore would be 21 ewt., 
and Mr. Bell's calculations came to within 1 ewt. of that 
figure. That coincidence of results was the best proof that 
could be brought forward of the correctness of that view of 
the case. Mr. Beil had made very valuable suggestions with 
regard to the carbonisation of iron in blast furnaces. He 
had discovered that iron ore absorbed carbon from carbonic 
oxide, and that the degree or amount of absorption probably 
ruled the quantity of pig metal produced. at was a new 
view of the case, and he had great belief in it. It would 
serve to explain many apparent anomalies. The next ques- 
tion that Mr. Bell touched upon regarded the hot blast, and 
on that he was not quite so well to agree with 
him. No doubt he had viewed the question very maturely, 
and he therefore hesitated to dispute the ‘fesult: but 
still, on viewing the question from @mother ‘péint 
view, he would come to a conclusion Gifferent from that of 
Mr. Bell. Probably, on comparing ‘the two w a 
result might be arrived at that would in some 
modify the figures placed before them. Mr. Bell showed 
that by increasing the blast beyond the limits of 
600° it would increase the economy in but'a ‘very slight 
degree. His own view was that it would affect it very nearly 
in the same degree as an increase of, say, from 60 to 
would affect it. He was of opinion that an increase of the 


—— ean of the blast must be highly economical in the 


resuits. 


Mr. Charles Cochrane referred to his observations ad- 


| dressed to the Mechanical Engineers at Newcastle, and 


uoted the basis on which he had stated that 13 ewt. was 
the ultimate consumption of coke ton of iron, ifa ——_ 
temperature of blast could be i For every 100° 
Fahrenheit that the temperature had been raised, they found 
a saving of 1.34 ewt. of coke per ton of irom. Until it was 
shown that, as they got higher and higher in temperature the 
saving became less and less, it would be fair to infer that, as 
the tem ture increased, so the saving of coke would be 
increased pro rata each hundred degrees. If the saving 
could be maintained beyond 1300°, at which they made a ton 
of iron with 21 ewt. of coke, and could reach 2000", he thought 
he would be within the mark when he held that it eould be 
accomplished with 13 ewt. 

Sir W. Armstrong said that all the knowledge he had 
upon the subject was theoretical, and of a very ge 
nature. He might observe, however, that the subject had 
been brought very prominently before the Royal Coal Com- 
mission, of which he was a member, and they naturally at- 
tached very great importance to it. Mr. Bell gave them 
some very valuable evidence before the committee upon the 
same oubjest, and his friend and partner, Captain Noble, 





had, at his instigation, made a very careful investigation 


of | than those, and actin 





into the same subject in connexion with their two furnaces 
at Elswick. Mie ee Be eeves of, So Sane 

ete see Gee Se on . Bell bed 

brought forward. impression on his mind certainly wag 
that l ene oe Soa oy & 

nee Se: ener of furnaces. should be 

glad if Mr. Bell, w he answered the various ques. 

i had been put to him, would make it a little moro: 
was influence of additional hei 
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that furnace at which the cooler blast 
26.02 ; while the = of that at whi 
employed was 20./9—a difference 
slight difference to be made for quality of i 
bring out the difference at 5.60 ewt. for 
that would run about 1.34 ewt. 

Mr. W. 8. Roden, M.P., 


tage, and had diminished 
sumed that Mr. Bell’s experience 
the purest and best description of 
used. In the west of England a 
used, and he did not altogether agree 
size of the furnaces led to a diminution in 
coal used. Here the minimum quantity was 
ewt. of coke per ton; that in large fi 
or 38 ewt. of coal. There was a considerable 
tween the use of coal and coke im blast furnaces. He must 
agree with Mr. Siemens, that they had not yet reached that 
int when they could say that blast furnaces should not be 
increased any more. From his rience, he thought that 
they had not reached anything like the dimensions which 
could be suecessfull 
Mr. Thomas Whitwell not understood clearly whether 
Mr. Bell's deductions were made from experience with re- 
_ to Cleveland ironstone solely. The ice on the 
tinent he had lately found, especially in urg, to 
be—with stone of only 35 per cent. yield, with furnaces 50 ft. 
high and 15 ft. bosh, and with blest—no hotter than once 
was used here, about lead-melting beat; that the stone was 
smelted with from 20 ewt. to 21 ¢wt. of coke; and that coke, 
moreover, never made more ash than our own, varying from 
11 to 13 per cent. 

Mr. John Pattison asked as to the manner in which the 
analysis of the gases were 
Mr. Williams did not 
had put the things as cl 

plaining how economy 
self often attributed’ 
capacity; and he also that they would not have 
had increased economy if the furnaces had been retained 
at their original ee 50 ft. Mr. Vaughan’s theory 
was that it was in excessive height over the other dimen- 
sions that they should find economy. ‘They acted upon that 
principle; they built two furnaces 95 ft. high and 16 ft. in 
the bosh, and having, as fat as he remembered, a capacity of 
10,000 ft. iderable y im fuel was the 
consequence. Since then it had become the practice in the 
district to build furnaces of @ very much larger capacity 
for the com whom he represented 
he had followed in the wake of neighbours, and now 
had got a furnace of 22 ft. and two of 23 ft., with s 
oapacity of 20,000 ft., alongside of the three furnaces of 16 ft 
inv the bosh, and of the capacity of some 9000 or 10,000 eubie 
feet. was no economy of fuel due to greater capacity 
in the wider bosh furnaces; on the contrary, he was sti 
of opinion that there was a ible economy in the 


E hit 
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So 
iss 
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to think the present paper 
as Mr. Bell usually did in ex- 
was about. He him- 
y to increased 





600° | narrow bosh furnaces over the wider bosh. It was = 


very marked economy, 
k very 
t the 


—. But there wasa wonderful 
igures that ‘Went in weekly 


height, and it was merely a question of . 
regarded the furnaces spoken of by Mr. Cochrane, it seemed 
to him to be i where a furnace hevin, 
blast heated to , should use 26 cwt. of coke. 
perience, they oscillated between 72 and 23 cwt., and 
sever had See ee Even in the old 
naces, only 60 ft. ‘high, petra | at potting like t 
heat, the ly below ewt. To 
use 26 ewt. of coke ist @ moderate furnace, with a biast a 
55", was something very exceptional. LP, 

Mr. Josish T. Smith, Barrow-in-Furness, said that in bs 
district they were using chiefly the same coke as the mani 
facturers in the Nortit. and ores of @ very soft character. 
They started with « furnace of something over 6000 ft., bat 
seeing what was doing in the North, 
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vi in the yield than } ones. They had worked | 
tek. 16 ft., cna 13 ft. 6 in. b and found the ield | 
of fuel had been better than with r ones. With the | 
best South Staffordshire ironstone they found the yield | 
better than with other descriptions, but the best yield had | 
been 1 ton 12 ewt. of coalto 1 ton of iron, which weight | 
would, of course, be much les#if reduced to coke. i 

Mr. Bell replied upon thé Whole discussion. He pointed | 
out the practical dithculties which attended the question of | 
espacity of the furnaeedm the one hand, if the furnace | 
were of such a height, ‘the mechanical difficulty of forcing | 
the blast through a furnaeé of that extent; and, on the 
other, if it were inertased’ in Giameter, the difficulty of | 

ing the material over the large space. He did not see 
spree ittianns had arrived at bee eonélusions, for so far 
as ordinary observation enabled them to determine, he did 
not see how any such conclusions could be drawn. 





THE LATE MR: SOHN ELDER. 


Ir is matter for ‘fegret that we are called upon to 
announce the death of Mr.de , the eminent ship- 
builder and marine engi x e sad event 
took place in London on Friday last 17th instant, and 
the ailment, we understand, of which Mr. Elder died was 
abscess in the liver. The, gentleman was in the 
very prime of manhobd—only a of age. 

The loss which our profession has suffered it will not be 
easy to repair, as Mr. Elder was one of its ornaments in his 
own special departments of marine architecture and marine 
engine construction. His father, the late David Elder, was 
long and well known as the m r of the great engineer- 
ing establishment of Mr. Robert Napier, Glasgow. The old 
man possessed an abundance of professional skill of so rare 
a kind as almost to be entitled to the ——— of genius; 
and under him the son gained the insight which ultimately 
fractified so largely as to gain for hun the high position 
which he occupied at the time of his death. It would be 
difficult to say where marine engineering would have been if 
the two Elders had not lived; we scarcely think that it 
would be possible to name any two persons who, together, 
have done more to raise the reputation of the Clyde in the 
department of marine engineering, and to advance that art 
to the rank of one of the exact sciences, “While in his pupil- 
age Mr. John Elder enjoyed the rare unity of assist- 
ing his father in the construction and. ping of a number 
of the famous Cunard liners, veqsels im which were displayed 
the highest skill in design and: ction in @xecution, so 
far as those were possible at time. Profiting by the 
experience gained wader his father, Mr. Elder was in a posi- 
tion to po and even to accomplish still greater successes 
in naval are ure and marine, engi g. When he 
was a very young man he sought and. gaiped an opportunity 
of practically applying his great engineering skill. He 
entered as a partner into a well-established engineering 
business the guiding spirit of which was Mr. Charles Kan- 
dolph. The Cailaing of marine engines had not hitherto 
formed part of the business carried on by Mr. Randolph and 
his partners; but with the accession of Mr. Elder to it that 
marked feature of Clyde engineering was henceforth soon to 
be embraced in Randolph, Elder, and Company’s business, 
and to that was soon to be added the complementary branch 
of mechanical science, namely, iron shipbuilding; and so 
great did the suecess become which was attained by the firm 
in these two cognate and correlated branches that millwright 
work and everything else had to give place to them. r. 
Elder had very early in life imbibed original notions on the 
esonomy of fuel and on the mode of applying the motive 
power im marine steam engines, and he mde out his 
famous patent compound ex, ive engine, the use of whieh 
in various modified forms very greatly revolutionised 
marine engifie practice during the last twelve or fifteen 
years. As the originator of that form of engine he deserves to 
be specially remembered. Owing to the great economy of 
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s of 11 knots per , with a daily consumption of “ breaking-down” designed by 

Waned coal. This is a feat quite engounaiie in the | Mr. Device io a adapted z mochine 

annals of steam navigation. described, or with other machines, or in many cubes eivestions 
The enormous extent of the business in which Mr. Elder ed as a subs for blasting or 
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was engaged may be indicated by mentioning that during 
this year Fairfield Shipbuilding Yard has pcm to the 
deep a fleet of ships having a nearly 

x c this eet ioslatiee 


23,000 tons. Besides two sailing vessels, 
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besides, there are on hand large i a eer 
for various mail carrying ,companies, and engines “for 
Majesty’s Government, ing’ : 
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amount to ‘ 
illness might have « detal termination were 
made some time singe tp-eontinue the works as heretofore. 
Mr. Elder has left a large circle of friends and a large staff | the 
of sorrowing employés to mourn het cut ae 
from their midst; he has also left a widow, but no 
His widowed lady is the sister of Mr. J. F. Use, C. 
engineer to the T'yne Commissioners, and for en 
to the Trustees. The esteem in bre y 
they entertained of his professional abilities were indi 
by the fact of his election, at the close of last session, tothe 
president of the Institution of Engineers in Scotland, 
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COAL-GETTING MACHINERY. 

Dvuxive thepast, twoor three years the prejudice which 
has existed in districts against the employment of 

i for coal.getting has been gradr ally removed, and 
such mac. is now, and has been for some months past, 
in regular ‘and successful use in several mines; while in 
addition te the coal-excavating machines proper, appliances 
for “breaking down” the coal by hydraulic power after it 
has been undercut have been introduced with excellent re- 
sults, Of course as a natural consequence of this success 
many different arrangements of coal-getting machinery have 
lately been brought forward, and amongst the most recent of 
these is the coal-eawing machine and apparatus for breaking 
down coal, of which we this week give illustrations on 
pages 214 and 222. This machinery, which possesses many 
good points entitling it to power notice, hag been de- 
signed by Mr. D. Davies, of the Viaduct Worka, Crumlin, an 
engineer well known as the of the handy steam 
striker, which we have several times had o¢easion to mention 


in this — 

As we have already said, Mr. Davies's coal-getting t 

includes both a sawing machine and on for i 

down the mineral, and of these we. ge 
of 


first 
former of which illustrations appear on pege 214. 
framing 





of that section and the other 
four plungers. By means of the ce 
which enter the end of the first section, 

view, the water can be cut off from eii 
and thus when from the’ ual 
pluggers of one section have , , 
allow leakage of water to take place, this section an 
shut off and the breaking-down attion continued by the tse 
of the other plungers. Tie arrangement will be found to 
be a great convenience in vaya Arg 
































pparatus if formed in a single inflexible length ; 
while fe a fact, it has to withstend the thrust of two 

ungers instead of of the whole eight, which would 
Linas be toaieted by Gaitiaenibte machine of the same total 


to these engravings, it will be seen that the s and thus ing the hole to be so curved that an 
machine consists of three — the end portions ible apparatus ‘obtain bearings at the ends 
being forked and being provi small wheels, which only, latter would only be able to withstand one-six- 


run on the rails by which the maching is carried, whilst the teenth the pressure Reriee 4 inch of plunger that could be 


centre portion is provided with a stfong trunnion ene borne by Mr. Davies a apparatus. ectioee 
end, so that it can be tilted lateety way, as wh | holes a0 curved as to ) apparatus bearing 
by the end elevations. The tilting PHS is| but at the ends, the th is augmented —as compared 
effected by means of a hand-whee m the of a | with that of a single rigid the square of the num- 
worm, which gears into a worm wheel keyedon a prolonga- | ber of sections into which the is divided. 
tion of one of the trunnions already menti - frame, In the two forms of breaking apparatus represented 


after being tilted, is secured in position by messs-of tale 
ing through holes in the end portions, and curv 


engravings on the present page the plungers are in 
: MBiR easce choen ot right angles to the joint pins. In some 
in the central portion, of the frame, as shown in the plan 


cases, however, it is more convenient to have the plungers 
and end elevations. and joint pins parallel to each other, and the a) us can, 

The central portion of the frame is of annular form, and | for instance, then be laid close up to the curved face of the 
within it there turns a casting which carries all the main | cut made by the machine wedeseribed above. “A “ breakixg- 
working parts of the machine. This casting has worm teeth | down 


j fuel attending its use the compound engine devised by Mr. | formed round a ion of its peri , and it is turned in | 214. In conclusion, we ' that 

ae Elder is now fast replacing every other type of marine | the framing by — of a sain wea Deed-obaal as shown | of breaking-down apparatus have described have been 
ts engine. At first, Messrs. Randolph, Elder, and Co. were the | in the plan and longitudinal section. In the casting just | tested with very favourable and we trust in a future 
ost only firm who ventured to make and supply the compound | mentioned are formed a pair of cylinders of equal diameter, | number to be able to give full partioulats of the working of 
rity engine ; but gradually other engineers and shipowners came | these cylinders having parts which all communicate with the | the whole of the coal-getting plant we have bere described. 
ree to appreciate its value: the latter resolved to have it in their | casing of a piston slide valve, shown in the transverse section, : : Pe? 
oe ships, and the former were glad to receive orders to make it; | Fig. 1. The rods of the pistons working in the twocylinders|}, Cartaix Suaw im Puuaperyata—The Philadelphia 
ler but still Messrs. Randolph, Elder, and Co. probably built a} are both connected to the same pone’ and from the | pa of the 24th A deseribe ne Lopttia wh by he 
er greater number of compound engines than the whole of the | centre of this ctosshead—which works against sui volunteer fire com of that city to Show, the 

As rest of the marine engineers put together. The first vessel | bars—a connecting rod down between the cy i a visit to the 
Be built and fitted with the new engines was the Brandon, built | 9 crank shaft below. crank shaft is carried by bearings. i as a “ Miniature Earth- 
the for a Limerick firm. She was sent to sea in the year 1854, | situated beneath the cylinders, and on it is fixed an eccentme : i the ne | 
~ and did good service during the Crimean war. As years| which gives motion fo the piston valve already mentioned. i i = 
bey rolled on the firm acquired great fame both in shipbuilding | This piston Valve thus distributes the compressed air by 

fur and in marine engineering, so great, indeed, that the trade | which the ma¢hine is worked to both cylinders, and from its 

the carried on by them ultimately became the most extensive in | construction it is of course at all times in perfeet equilibrium 

To the world. Steamship owners over the whole world learned | and thus requires little power to work it. ; 
te to have confidence in Mr. Elder’s work, and his work grew| The shaft is prolonged beyond its bearings in either 

to great magnitude. The earliest and best patrons of the | one or both directions a4 may be convenient, the i 

, bis firm were the well-known Pacific Steam Navigation Com- | forming the cutter bar and carrying the steel tools by which 
abu- pany, whose magnificent fleet is not excelled by that of any | the eutting or sawing i ormed. she cetien of the f 
tet other company. chine will require but little explanation, as it. will 
bat Fully a year ago, as formerly mentioned in Exormexs- | be to the plan and end 
five ING, Mr. Elder's senior partners, Mr. Randolph and Mr. R. | Figs. 2, 5, and 6. The central portion of 
early 8. Cunliff, retired from the firm and from professional busi- | been adjusted to the desired inclination 
Ls - ; — Elder, fae raster thereupon es started, the central casting, and with it, of 
. gigantic business, and commenced arrangements for very | bar, can be swept rouna by means of the worm and hand 
if greatly extending it; but, alas! he has been taken away | wheel as alread Saghsienl, and. tee. eniings deen anual 

f. While the operations were in and before he could make an arched cut im the coal as shown in the 

tee the conceptions of his practically realised. Fig. 2. ine can then be 
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COAL SAWING AND BREAKING APPARATUS. 
DESIGNED AND CONSTRUCTED BY MR. D. DAVIES, VIADUCT WORKS, CRUMLIN. 
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THE FESTINIOG RAILWAY. 


More than four years ago Captain Tyler, R.E., 
gave to the Institution of Civil Engineers a very com- 
plete and ome interesting account of the little 
2ft. gauge, single line, railway extending from Port- 
madoc to Festiniog and Dinas, in Merionethshire. 
Precise and circumstantial as was this account, how- 
ever, none who have not seen the line itself can 

sibly form an adequate notion of its extraordinary 
eatures. It may seem easy enough to imagine a 2 ft. 
gauge, or even easier to sce it by laying down a couple 
of railway or other bars, or even a couple of light 
timber scantlings two feet apart. But these bars or 
seantlings will not even then look like a practicable 
railway, and still less so if they have not their corre- 
sponding concomitants of lilliputian earthworks— 
lilliputian in respect of width, although not 
necessarily so in respect of depth or height. k at 
them how you may, and in the light of a strong 
imagination, and they will appear but a pair of bars 
temporarily divorced from a common heap. You may 
compare them, if you have visited the cellars of the 
great London or Burton breweries, to the narrow lines 
of way along which casks of beer are rolled into dark 
distance, and into a highly carbono-acidulous and 
alcoholic atmosphere therein. You may compare them 
to the twin sides of an iron ladder, “ barring” the 
rounds. Yet the 2 ft. railway gauge, or rather the 2 ft. 
lin. gauge, may be seen even in London, and for miles, 
to the west, out of London. Within the 7 ft. gauge 
of the Great Western, a third rail has been laid down 
for the 4{t. 84 in. gauge, and, between Didcot and 
Wolverhampton, the inner rails of the 7 ft. gauge have 
been removed, leaving the old “ six foot,” as the in- 
termediate space is termed, about 11 ft. wide, between 
the two 4 ft. 84 in. gauges; the up and down lines, 
from their distance apart, appearing to belong rather 
to competing companies than to the same company, 
and seeming, indeed, to be in adjoining counties, or, 
at any rate, in separate “districts.” But between 
Paddington and Didcot the inner reils of the 7 ft. 
gauge still remain, and between them and the inner 
rails of the 4ft. 8$in. gauge is a clear width of 
2ft. lin. If the traveller can imagine a real 
railway, of lin. less width, he may form some 
notion of the Festiniog line, not, however, as an 
entire railway, but in respect of its gauge alone. 
And would you, the passenger, consent to be whisked 
down to Didcot, at from thirty to forty miles an 
hour, over that remanet from the 7 ft. gaage—that 
remanet of 2 in.—we mean 2 ft.1in.—gauge? Look 
for a little time down that feteresiaable perspective, 











and the 2 ft. 1 in. gauge converges to 18 in., to 12 in., 











wo algebraic 

ran at all. It may be—we a she re the 
velocipedestrian mania may result at in working 
heavy trains over a single rail, 
certainly the nearest practicable approach yet made 
this mode of working. 

But it is not alone the meen SO ae 
There are curves as sharp as the sweep of 
Cireus—at any rate of but 116 ft. radius for short 
lengths, while others are of 150 ft. to 264 ft. radi 
only. It is true they are parabolic curves, eased 
from the straight line, and only 


and as gradually verging from their minimum radius. 


But over the extra-narrow gauge, and through these thing of all is that 


curves, almost sharp enough to be called 

steam-drawn passenger trains are worked at a nomi 
regulation s 
speed sometimes exceeding 30 miles an hour, while 
the engineer of the line expresses himself equally 
ready, if the Board of Trade will sanction it, to run 


40 miles an hour! And it is the fact that this line, | of the very first engineers of 
z | having a total length of 144 miles, including branches, | parliamentary committees, maintained that no —_ 
wer 


has been worked by locomotives for more than six 


— without a single accident other than what might | possibly be made on so wing c— 


» VidZ., 


ave equally happened upon any ga 


or wagons running off at points whch had been set | George England 
wrong. The successful working of the line is w# fait | ful performance of locomotives upon such a line, and 
accompli—a fact of six years’ duration. So narrow | that, worked at from 160 lb. ' 


ually attaining| As the two-feet 


d of 12 miles an hour, but at an actual | and Mr. R. F. 


i 
il 


J 
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gets 
ePes 
elgis 
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comfortable. 


cami a 

t Mr Ck. s (the 

sear) rea 4 ye _ 
er. We 


not, now, rej 


if indeed a safe, application of locomotive por 
. its 

to say that no locomotive allie than Mr. 

, could be found to guarantee any use- 


et 


& 


200 lb, steam, 


and so crooked a line has no business to be | engines have done very much more ys gt anew oy 
ves, 


worked at all; you seem to think it cannot| they should do. 


These engines are, in 


be—never was— worked, but there is the fact. | great curiosities. The largest driving wheels among 
It does work, and, what is more, it pays. The|them are but 2 ft. 4in. in diameter, while the pre- 
traffic receipts of the little Festiniog line, from | vailing size is 2 ft. These wheels are worked, for the 
80/. to 40/. per mile per week, exceed those of the | most part, by 8 in. a the pistons having 12 in. 


North Staffordshire or of the Cornwall Railway, while | stroke, and, with 1 


Ib. to 200 Ib. steam in the little 


they are very considerably above those of the Cambrian | boilers, they can pull from 40 to 70 9 slate trucks, 
wi 


system of railways, and are 


greatly more than those | weighing 13 ewt. each, together 
of most of the Irish lines. And the whole cost, in-| and i 


goods trucks 
carriages, up the 700 ft. rise in twelve 


passenger 
cluding a mile of breakwater in the Glaslyn estuary, | miles, at the rate of as many miles an hour. 


half a mile of tunnelling, and an almost uninterrupted 
series of cutting in syenite rock, and breastwall em- 


bankments, or, rather rubble stone viaducts, Je com Captam Tyler's 


with stations, workshops, seven locomotives, 
than one thousand and carriages, 


3 
but about 60000. per mile. It is the pecuniary success | the principle of mec 


of the Festiniog line, ut 30 per cent. 


which pays abo 
upon its original capital of 36,000/,, 


expended upon improvements, and this, taken from 
revenue, has since been italised, making a total 
capital account of, say, 86,000/., upon which about 
124 per cent. are now paid. 
ut it is not alone the gauge, nor the curves, nor 
the safe and profitable ocdien of the line which make 
it interesting to the engineer. Nor is it even the 
and scenery which it commands in the Maentwrog 
ale. Festiniog is 700 ft. above Portmadoe, the eleva- 
tion being accomplished in less than twelve miles, 
giving an average gradient of 1 in 92, and a maximum 
gradient of lin 80. ‘The line is cut into and em- 
banked upon the steep right hand slope of this valley, 
furrowed as is this slope with the deep hollows of 
mountain watercourses, and the cuttings, tunnels, and 
embankments are equally striking with the 
way itself. The width between the nearly vertical 


o 


sides of the cuttings is but cbout § it., owns hoy The 
t 


room for driving a cab through them; two 
tunnels—one of 60 yards, and the other of 730 yards 
—are scarcely large i 
trains themselves; while the embankments, 
may give them that name—the engineer calls t 
“ breastwalls”—are almost invariably stone 
wide at the top, with a batter of 1 in 6 on 
Some of these walls are 50 {t. or more in hei 
and are sharply curved. There are no 

the passenger carriages almost overhang their 
resenting a fine opening for destruction. An 
rom any railway Cr a 
line, would look upon the works of the Festiniog 
as but little more than a bridle path, 
certain of the narrow ways in the Alpine i 
the world-famed pathway from Laguayra to 


FPS 


Hea 


has jon 307. p sige 


which makes it 993) wi 
doubly interesting. Upwards of 50,000/. have been | success beyond 


rin cross sectional area than the | pedition in and is now on 
if we | seas. is ship i 


the y of 
Company, who to refit her and charter 
pa os ‘\t0 the Mid-Channel agredior cable is 


Instead of describing the rolling stock in detail, we 
have preferred to transcribe to our own columns 
description of it, written nearly five 

iption which pow ee a page 
as certain as anythi icted u 
hanics son”ba, tat the double 
ine of the “ Little Wonder” type (see page 
accomplish for the Festiniog line a of 

or omy | contemplated even 
enterprising , Mr. C. E. Spooner, 
alone (unless his , the late Mr. James Spooner, 
be included) is due the credit of introducing steam- 
drawn passenger trains on the two-feet gauge. 








MID-CHANNEL TELEGRAPHS. 
Tae share-list of the company lately formed to 
out this scheme, we believe, did not show, on 
its closing day, quite the result which had been anti- 
cipated by its projectors. Like a true friend-in-need, 
however, the Telegraph Construction and Maintenance 
Company, with their characteristic spirit of enterprise, 
came forward to see it through. It is, therefore, with 
much satisfaction we learn that a steps will 
light-ship in the chops of the ish Channel. 
ip chosen for this duty is the s.s. Investi- 
r, an iron boat of about 800 tons register, which 
very recently been employed in a cabie-laying ex- 
j way speak the Australian 
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ft 


thickly iron clad ; 
dhiense medlens shad oothe Str tes Uhapey ‘iter 


Ea 
bere 
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can, even in the event of failure, result no serious loss 
to anybody. If the result to be reported at the 
general meeting, which it is proposed to call next 
summer, should be a favourable one in a pecuniary 
sense, the system will be extended to other stations ; 
if not, it will be abandoned, and the cable and light 
ship returned to their owner 

There are none to whom credit for the progress of 
submarine telegraphy is more justly due than to the 
Construction and Maintenance Company. Had it not 
been for them we should certainly not for many years, 
ossibly never, have realised a successful Atlantic cable 
Pere are few who would have had the moral courage 
to fight—and fight untu they succeeded —against the 
difficuit odds of catching a rope at a depth of two miles 
underneath the waves of the Atlantic, as they did four 
It was, stranze to sav, not so much en- 
at downright English 
ich a recomunie nda- 
y into whose hands 


years 


AO. 


gineering skill which did this, bi 
hs 


pluck and perseverance. Wit 
tion we know of no other con ; 
we could wish to see the execution of a new scheme 
such as that of floating tele fall, be- 
cause we know of none so likely to create for it a suc- 
cess by the very force of their own will and energy 
To whom credit is due for the fi f a floating 
telegraph station in the Channel, it is at this dat 
Ten years ago the 
week, in the er 


rapu stations 
' 


rst idea of 
im 
possible to tell system was dis- 
cussed, week after 
temporary publication 
Cromwell F. Varley attempted 
others, to get up a company to carry it out, and 
worked up exhaustively all the points of 
difficulty in the way of moorings, telegraph 
Later on, in 1863, we received a prospect 
company proposing to carry out 
object ; but, this time, with the 
ing names of Messrs. Forde and Jenkin: 
details of former difficulties were waded t 
some very valuable data and statistics 
again the scheme fell to the ground. ‘Two years ago 
Captain Moody came prominently forward with the 
old scheme somewhat modified; but he rel ipsed into 
silence. Then a proposition was made, we forget by 
whom, to connect the Trinity House light 
telegraph cables with coastguard and lifeboat stations ; 
and that died out. Lastly, after ten years s 
through engineering and nautical brains, we find the 
idea about to take a substants.| form; and the Con- 
struction Company, coming furward as sponsors to the 
infant undertaking; with one touch of the magic wand 
of capital and energy converti 
ness-like reality 


con- 
Mr 


will 


of a 


1862 


_ 


Since the in 


in conjuncuion 
engineering 
cables, &c 
of another 


Wenticauy 1 


we }} 


Sallie 
wh enginecr 

A vain the 
rough, and 


-k nit 


rathere d : | ut 


| 
7, 


«ships by 


o 


mmering 


r adream into a busi- 


In any ordinary company, before we invest a penny, | 


we look to see who and what its directors are. In 
the affairs of this one, its sponsors take so prominent 
a part that it becomes a matter of secondary import- 
ance of whi m the Board of 
any consists, or indeed whet 
Noerth less, there are good names upon this Board. 
Captain Sherard Osborn, R.N.—well known for } 
gallant exploits—is a name calculated to establish 
confidence in the practicability of any undertaking 
from a nautical point of view; Mr. Francis A. Bevan, 
banker, of Lombard-street, is in himself a substantial 


guarantee 


er they have one at all 


Ms 


here of course, some “ padding” in 


is, 
the personnel of this as of every other « mpany, but 
the selection of directors and staff is, in the main, 
satisfactory. The managing director—Captain Robert 
K. Barrow — military man, therefore very 


is a 


' , ; 
little nautical responsibility can b placed upon his | 


shoulders. He is, however, supported by a regiment 
of engineers, to our thinking unnecessarily large for 
so small a company. Sir Samuel Canning, who laid 
the three Atlantic cables, is the engineer-in-chief. and 
with him are Mr. Latimer Clarke and Mr. Sabine. 
We are informed, however, that, regarding the present 
operations purely in the light of an engineering ex- 
periment, these gentlemen have volunteered their 


Mid-Channel Com- | 


pany and their sponsors will not find that their most 
difficult task lies in either mooring the ship or keeping 
her telegraph wire in order, but in making her position 
and purpose known, when she is moored, and in 
associating her with the business interests of the mer- 
cantile marine of the country. 


SOUTH LONDON WATER SUPPLY. 

Is 1848-49 the Southwark and Vauxhall Water- 
works Company, deriving their supply from Battersea, 
| enjoyed the privilege of supplying “ the filthiest stuff 
lever drunk by a civilised community.” In 1868-69, 
| drawing from Hampton, they still preserve their nasty 


different Metropolitan water companies, despite the 
stringent though unenforced legislation of 1852. In 
the first-named years they supplied a district contain- 
ing 39,726 houses and about 268,000 inhabitants, of 
whom 3476 died of cholera, running up the death rate 
three and a halftimes above those localities furnished 
with purer water. At present the supply nearly 
72,500 houses, or 20 per cent. more than any other 
single company in the n etropolis. Public complaints 
and the observations of Professor Frankland have for 
some time past placed the Southwark and Vauxhall 
| Company under sach suspicion that the medical officer 
of the Privy Council considered it necessary to make 
a special Investigation in order to ascertain how far 
the complaints were well founded, and to learn whether 
the good character of the comp ny Was grossly belied, 
lor if it was in reality so Jacking in the performance of 

ts duty The report of Mr. Netten Radel fle, a 
i gentleman already known from the services he rendered 
im connexion With another company a few years since, 
as satistactoriuy settied the question, and condemned 
the Southwark and Vauxhall, and the Lambeth Com- 





pany im a lesser degree 
Same point as the other works which supply the metro- 
polis, the water furnished by the Southwark and Vauxhall 
was totally different in quality. Out of a numerous 
series of samples taken in 1867 from these companies’ 
mains, only one was found clear; in 1868 the Lambeth 
that a sereen of it 


Company’s water was so muddy 
ired brightly illuminated objects. 


12 in 

A collection of evidence goes to prove that the 
water supplied during the whole of winter was 
| yellow, turbid, and totally unfit for domestic use; in- 
| dee l, the public baths of the parish of 
| were supplied with a fluid so offensive to the eye that 
ithe bathers who, we imagine, are not as a rule fastidi- 
| ously particular, refused to enter; indeed, besides the 
usual impurities held in suspension a plentiful fila- 
mentous growth was visible, and fish freely entered 
the baths. As the Southwark and Vauxhall Company 
Can supply pure water, as they possess extensive sub- 
| siding and purifying reservoirs, and every means for 


deep obser 


} 
iast 


|complying with the Act of 1852, they have not even 
| the excuse of inefficiency which would only resalt in 
the closing of their works. But when they do, as a 
matter ef daily habit, force through their mains water 
| mixed with mud and weeds and fishes, it points out 
how incapable or careless the officers must be, and 
how miserably inefficient is the legislation which, while 
it deals in bie words and stringent clauses, has no 
machinery whatever for carrying them into effect. 

In attempting to form some reasonable theory for 
the presence of all the organic and inorganic abomina- 
| tions in the Southwark and Vauxhall water, Mr. Rad- 
| cliffe arrives at three conclusions. It may happen, he 
1s iys, first by direct and intentional admission from the 
river; second, by accidental soakage into the filter or 
| subsidence reservoir, or both nearest the river; or, 
| thirdly, by leakage from the penstocks by which the 
| river is shut out from the subsidence reservoir. 
| Professor Frankland’s report to the Registrar- 


| General, in October, 18658, is rather to the point in| 
| fishes and the muddy condition described by these responsible 
| officials be satisfactorily accounted for. 


the consideration of these questions. He says: 
Drawing its supply from the same source as the other 


reputation, and bring discredit upon the whole of the} 


Drawing from nearly the} 


Sermondsey | 


Vauxhall water over that supplied by the other com- 
panies, points clearly to the fact that the Battersea 
| penstocks had been at work, ahd the two final ques- 
| tions of Mr. Radcliffe are apparently disposed of by 
| the satisfactory reply to the first. If it had happened, 
| as Mr. Radcliffe suggested, that soakage from the river 
| to the reservoir had taken place, the filtration would 
| have been perfect, and the water pure, as has already 
| been the experience of a metropolitan water company. 
| With regard to theextensive leakage through penstocks, 
| from the river to the subsidence reservoir, what shall be 
said of the inefficiency which could permit such a con- 
dition of things? It is almost more charitable to 
assume Dr. Frankland’s theory, that the admission 
| from the river was direct, as indeed it must apparently 
| have been, to account for the organic and inorganic 
| impurities, the salt, the sewage, the weeds, and the 
| piscatory developments. 
On one occasion, indeed, the Thames water was 
admitted to the reservoir from the Battersea inlet to 
ithe extent avowedly of about 1,000,000 gallons. This 
was in September, 1865, when the bursting of a main 
| at Putney stopped the supply from Hampton for three 
days. The engmeer of the company, however, assured 
the Board of Trade, who inquired into this affair at 
the time, at the instigation of the Thames Con- 
servancy, that none of this water was distributed, as 
| it was never wanted. 
| ‘This may, of course, have been the case, but the 
incapacity of the responsible officers to give definite 
answers to questions of the simplest yet most im- 
portant character, is, we should think, unequalled in 
the annals of all water companies. Mr. Radcliffe says : 
| Since August, 1865, no tidal water has, I am informed 
| by Mr. Quick, been admitted with his knowledge into the 
reservoirs at Battersea. But be cannot speak with the 
| degree of positiveness on this point which is to be desired. 
| The responsibility of meeting any sudden pressure upon the 
| company’s supplies would rest upon the superintendent of 
| the works at Battersea, and emergencies can be conceived in 
| which he might have recourse to the tidal water to supple- 
| ment the ordinary supply. Mr. Quick does not believe that 
} any such emergency has arisen since 1865, or that the supply 
| would be so supplemented without the fact coming to his 
| knowledge; but he cannot set the possibility absolutely 
| aside. Of the admission of tidal water into the company's 
| system of supply at the periods given by him, Professor 
Frankland (in conversation with myself) does not entertain 
| the least doubt. The persistence of the indication upon 
| which he founds his conclusion over a period of three months 
leads to the inference that tidal water found its way into the 
company’s reservoirs by soakage or leakage, rather than by 
admission at intervals in any bulk. Mr. Quick states that 
| he is unable to give me any information upon this very grave 
question; and I do not gather from him that Professor 
Frankiand’s statements and inferences were made the sub- 
ject of any sufficient examination by the company at the 
time 

The engineer of the company does not know, in 
fact, whether the leading requirements of the Act of 
1852 have been rigidly complied with or systematically 
violated. 

One more extract from Mr. Radcliffe’s report will 
be sufficient : after commenting on the fact that the 
sattersea subsidence reservoirs, which have a direct 
communication with the Thames, “ have also a direct 
connexion by means of a 30 in. main with the pump 
wells.” He says that 

Mr. Quick, indeed, is not able to assure me that the sub- 
sidence reservoirs are not directly drawn upon from time to 
time, and unfiltered water distributed in the Southwark Com- 
pany’s mains. I gather from his statements that, although 
a general instruction is given to the superintendent of works 
to ease the engines in proportion to a diminished yield of the 
filter, beds; yet, if the immediate requirements of the dis- 
trict were held to be of chiefest importance, the subsidence 
reservoirs might be had recourse to in order to supplement 
the failing supply, neither the engineer nor the directors 
necessarily being aware of the fact. The statements of Dr. 


| William Parker and of the superintendent of the Bermondsey 
| public baths satisfy my mind that the supply is thus supple- 


| mented from time to time with unfiltered water from the 
subsidence reservoirs, for in no other way can the presence of 


services gratuitously during the probationary nine | Thames companies, the Southwark and Vauxhall Company | So that it would appear that not content with draw- 


months. 


What the ultimate fate of this undertaking wil! be past three months, been delivering a water of a strikingly | stead 
| pumped almost direct from the river through the 


we will not hazard a conjecture. 
ship, anchored sixty miles out in Mid-Channel, and 
visible within a range of ten or fifteen miles all round 
is not likely, without some distinguishing peculiarity, 
to be either a conspicuous or fem irkable object. 
Therefore we consider it indispensable that the position 
of this ship should be marked clearly upon the charts, 
and masters of vessels thus advised of the facilities 
afforded them for telegraph communication with shore. 
Without this, the majority of masters who happen to 
sight the light-vessel will do so in ignorance of her 
purpose ; whilst some few, mistaking her for a wreck, 
os vengey Ay off a boat of helping hands. 

directors of Mid-Channel Telegraph Com 


, 


A dismasted steam | 


| has, on each occasion when the sample was taken during the 


different composition. The total solid impurity, common 
; salt, and (in September and October) the organic consti- 
| tuents have all been in marked excess in this as compared 
with the remaining Thames waters. The proportion of com- 
mon salt in Thames water delivered by the other companies 
during the past three months has never exceeded 3.6 parts 
in 100,000 
wark and Vauxhall Company it has been as follows: 19th of 
August, 7.5 parts; 10th of September, 13.6 parts; and 9th 
of October, 7.2 parts. 1 haye sought in vain from the engi- 
neer of the company for some explanation of this exceptional 
condition of the water. The admission of « certain portion 
of the tidal water of the Thames at Battersea into the com- 
pany’s reservoirs would cause the excess of the impurities 
which I have observed, and consequently the matter ought 
to be investigated without delay. 

The enormous excess of 





rts of water, while in the water of the South- | 


‘alt in the Southwark and| When, 


|ing from Battersea for a portion of their supply in- 
of deriving all from Hampton, the water is 


mains to the various services; and upon this point 
| the rebutting evidence of Mr. Quick is so unsatisfac- 
| tory, and the circumstantial evidence of the fish so 
| damnatory, that no alternative conclusion seems left. 
But it would not be fair to throw the whole of the 
| blame upon the earelessness of the Southwark and 
| Vauxhall Company’s officers. Despite the legislation 
| which was to work a complete revolution in the water 
supply of the metropolis is so inefficient, there is ab- 
solutely no check upon the companies. It decreed 
that they should effectually filter their water, but it 
i no sg ey to see that it was done. 


is this popular outery against 
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impurities, we have to complain against the imperfect 
working of the law, at least as much BA ge the 
infringement of it, accidentally or wilfally, by the 
various companies, ; ; 

The suggestions of Mr. Radcliffe upon this point 
are such as would be pointed out by any one who 
considered the matter, namely, that Government in- 
spectors should be appointed to inquire into the 
practice of the different companies, that complete re- 
gisters rien of their daily wees for the 
investigation of the mspector, who shou compe- 
tent on qualified to test whether the actual facts 
corresponded with the records. The long and exten- 
sive labours of the committee on the fature Metro- 
politan Water Supply will have to be supplemented by 
a lighter but no less necessary task, that of arrangin 
the mean whereby a recurrence of the evils 


by Mr. Netten Radcliffe shall be prevented. 








THE IRON AND STEEL INSTITUTE. 


Axsovut twelve months ago it was suggested, at a quar- 
terly meeting of the iron trade held at Newcastle that a 
society should be formed for the special consideration and 
discussion of technical questions eonnected with the manu- 
facture of iron and steel; and as the proposal was well 
received a provisional committee—which included repre- 
sentatives of all our leading iron-making districts—was 
got together, the result being the formal constitution in 
February last of the “Iron and Steel Institute.” Pre- 
liminaries being settled, a council, composed of men of 
well-known standing, was elected, and the Duke of Devon- 
shire, the chairman of the Barrow Hematite Steel Com- 
pany, having accepted the office of president for the first 
two years, an inaugural meeting was held at the Society of 
Arts in June last. The society thus fairly started is one 
which appears to us destined to serve a most important 
end, Not only will its conferences afford opportunities for 
the thorough discussion by practical men of all important 
questions connected with the manufacture of iron and steel ; 
but its provincial meetings being held, as it is intended 
they should be, in different districts successively, will 
enable the members to personally inspect, under the most 
favourable circumstances, the various methods of working 
followed in those districts, and afford opportunities for an 
interchange of ideas which cannot fail to produce valuable 
results. Already, we believe, that the Institute numbers 
nearly two hundred and fifty members, considering that it 
is from its constitution open not only to all practically con- 
nected with the manufacture of iron and steel, whether 
ironmaster, manager, foreman, or workmen, but also to all 
persons of acknowledged scientific attainments, there is no 
doubt that this number will be largely increased before the 
society is much older. 

We have said that the inaugural meeting of the Iron and 
Steel Institute was held at the Society of Arts in June last, 
but the first regular working meeting which has taken place 
is that which has been held at Middlesbrough during the pre- 
sent week. And no more appropriate place could have been 
chosen for such a meeting, for not only is Middlesbrough sur- 
rounded by works containing the finest blast furnace plant 
in the kingdom, but it is situated in the heart of the district 
in which the Institute took its rise, and which contains many 
of its earliest and most eatnest supporters. The meeting 
this week may be said to have commenced on Tuesday, 
when a well-attended quarterly meeting of the iron trade 
was held at the Exchange, Middlesbrough, and an extensive 
collection of engineering models, &c., was opened in the 
fine hall of the same building. Conspicuous amongst the 
exhibits were a series of wheel and other castings, of Mr. 
Charles Atwood’s cast steel, made from Weardale iron at 
the Stanners’ Closes Steelworks, Walsingham; and close 
to them were a set of fine samples of tin-plates, bars, &c., 
from the recently opened Landore Siemens’ Steelworks 
Mr. Heury Aitken, too, showed numerous specimens of 
ironstone from the Almond Ironworks, Falkirk, illustrating 
his very promising calcining process, of which we spoke in 
our last namber ; while many interesting specimens of ore 
and iron from the West Cumberland Hematite Iron Com- 
pany, and samples and castings of “ Acklam, Yorkshire,” 
iron were also exhibited. In the mechanical models, &c., 
exhibited there were but very few novelties. Mr. J. Cooke, 
of Darlington, however, showed a model of a new kind of 
fan, or rather exhauster, designed by him for ventilating 
mines. This machine, which has been tested with very 
favourable results, and of which we intend to publish an 
engraving in an early number, consists essentially of a 
drum disposed eccentrically on a shaft, so that as the latter 
revolves one porticn of the drum sweeps round close to but 
scarcely touching the interior of the surrounding casing. 
The drum as it revolves thus carries the air before it, 
and the return of the latter is prevented by a kind of 
flap or valve, one edge of which is hinged to the 
casing, while the other is maintained in contact with the 
revolving drum by means of rods connected to cranks 
on the shaft on which the drum is fixed. The whole ma- 
chine is very simple, and the model shown represented to a 
scale of lin. to the foot an exhauster with two drums 
capable of exhausting 200,000 cubic feet of air per minute 
when run at 50 revolutions in that time. The model has, 
a8 we have said, been tested with very favourable results, 





and it has been worked against a pressure of 22 in. of water. 
Another novelty was the magnetic water level indicator for 
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motion of the magnet within the dial the 
water is shown on the latter. The apparatus 
box and no parts that are likely to stick or get 
and it possesses the advantage of giving the 
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any level where they may be conveniently seen by the man 
in charge, and this whatever the height of the boiler may 
be. Messrs. David Joy and Co., also, 
showed a model of a form of hammer well worth |. 
notice. In this hammer the tup is driven by a crank which 
acts through the interyention of a beam, and it is 
connected with a piston working in an air cylinder, by 
means of which the force of the blow is regulated. Mr. 
J. W. Jaffrey, of Hartlepool, was the exhibitor of a number 


of interesting models, these an arrangement of 
reversing gear for marine engines, a very simple plan for 
packing surface condenser tubes, and several models of screw 
propellers. 

Of furnaces, and apparatus connected with them, there 
were a number of models exhibited. Thus Mr. Whitwell 
showed models of his excellent blast-heating stoves, of 
which we thall have something to say next week, while 
there were also models of Liirmann’s closed hearth for 
blast furnaces—noticed by us in our last number; an im- 
proved calcining kiln, in use at Messrs. Bolekow, Vaughan, 
and Co.’s works, designed by Mr. John Borrie; Morgan's 
puddling machine, described by us some time since; and 
Wrightson’s hydraulic brake for lowering the bells of blast 
furnaces, illustrated by us on page 229 of our sixth volume. 
Messrs. M. Pearse and Co., of Stockton, Messrs. Richardson 
and Co., of Hartlepool, and Messrs. Backhouse and Dixon, 
of Middlesbrough, were exhibitors of a number of very fine 
ships’ models, constructed by their respective firms. Of 
the numerous miscellaneous models, drawings, photographs, 
&c., we cannot speak at any length here, but we may men- 
tion that among the latter classes we noticed drawings of 
Warsop’s aéro-steam engine, lately described by us, and of 
an ingenious 60 ft. balance crane used by Messrs. Hopkins, 
Gilkes, and Co., of Middlesbrough, in erecting the piers 
and superstructure of the Deepdale viaduct; while Messrs. 
Thwaites, Carbutt, and Co., of Bradford, were the exhibitors 
of a fine series of photographs of the hammers and tools 
made by them. 

On the Wednesday morning a numerously attended 
general meeting of the members of the Institute was held 
at the Odd Fellows Uall, Middlesbrough, and after a few 
preliminary remarks from the President, the Duke of 
Devonshire, a valuable paper “On the Development of Heat 
and its appropriation in Blast Furnaces of different Dimen- 
sions” was read by Mr. Isaac Lowthian Bell. Of this 
paper we give an abstract on another page of the present 
number, and we need only remark here, therefore, that like 
all Mr. Bell’s papers, it not only contained a vast amount 
of valuable imformation, but also contained abundant sug- 
gestions for further inquiry and experimental research 
which are scarcely likely to be neglected. Of the con- 
clusions arrived at by Mr. Bell and their bearing upon the 
question of economical blast furnace working we intend to 
speak in an early number. Mr. Bell was followed by Mr. 
Josiah T. Smith, of Barrow-in-Furness, who read an interest- 
ing paper “‘ On Siemens'’s Regenerative Furnace and its ap- 
plication to Re-heating Furnaces connected with Rolling 
Mills.” Of this paper, which was illustrated by well got up 
diagrams and models of the Siemens furnaces at Barrow- 
in- Furness we also give an abstract on another page. 

On the conclusion of the discussion on Mr. Smith's 
paper the ‘meeting was adjourned, and the members dis- 
persed to visit the various works in the neighbourhood, 
which had been kindly thrown open to inspection. During 
the afternoon, also, the Duke of Devonshire performed the 
ceremony of opening the St. Hilda’s schools at Middles- 
brough, and Messrs. Backhouse and Dixon did honour to 
the occasion by launching—and most successfully—a fine 
vessel from their yard. At Messrs. Bolckow, Vaughan, 
and Co.’s works, also, Mr. Palmer Budd's process of re- 
fining iron was shown in operation; but inasmuch as ‘the 
process forms the subject of a paper read by Mr. Budd 
before the Institute yesterday, we shall postpone our re- 
marks on it for the present. 


Co.; the Linthorpe Works, of Messrs, Lloyd and Co. ; 
and the Tees-side Lronworks, of Messrs. Hopkins, Gilkes, 
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Of the proceedings of yesterday and to-day, as well as of 
the remaining papers read during the meeting, we must 
postpone our account until next week. 








“THE RIVER WITHAM DRAINAGE. 

Tue fens of occupying an area of some 
half a million of acres, were gradually formed, in a com- 
paratively recent geological period, by the marine deposits 
which, after a succession of ages, accumulated until the 
region was raised above the level of ordinary tides, though 
overtiowed in the seasons of unusual floods. Once partially 
beyond the reach of the sea, the surface of the aceumula- 
tions became clothed with grass and reeds, partly available 
for pasturage, partly mere marsh. When, shortly before 
the commencement of the Christian era, Lincoln became the 
centre of the midland districts of the island, and the head 
quarters of one portion of the invading army, the reclama- 
tion and improvement of the vast low-lying districts 
an object to be attained, not only for the sake of 
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surface, in others maintained and used, a testimony to 
skill of the Roman rs, 


system, 
Witham, Welland, and Nene, sluices being provided at the 
outfall to regulate the discharge, and prevent any back- 


tersected by roads, the site of extensive salt factories, and 
in every way celebrated as amongst the most fertile of the 
acquired dominion. But the advance of four hundred years 
was obliterated by the neglect of the two subsequent cen- 
turies: with the departure of the Romans, the 


country 
became the of of quarrels, 
cal aptly Sobseipaied” toleame tee oriotanl ‘becbecien 
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21 
egiect, aided by acts of wilful destruction, formed 
in the benks through which the sea flowed in over 
farms and lands which the Romans had built upon the 
Again alluvial deposits covered the area, the rain 
on its surface, the coarse growth succeeding to the 
grasses and cereals, sprang, grew, and withered, year 

y year, rotting into peat, hidden beneath sand, while the 
choking of the Car Dyke flooded the districts from the 
uplands, and helped the general desolation. In this way 
new strata were formed, varying in depth with the origival 
levels of the lowermost deposit, in which are still to be 
found the relics of the Roman husbandry. Restored, then, 
almost to its original state of wild abandonment, though, 
thanks to the Reman labourers, the means of restoration 
were comparatively easy, the fens afforded refuge and se- 
clusion to the earliest of the Catholic missionaries who 
came to England. The solitary abodes of the early fathers 
formed the nuclei of the great religious houses which after - 
wards were founded in the district, and which grew 
wealthy as they reclaimed land to their need, and found a 
source of profit in the natural products of the watery region 
by which they were surrounded. 

At the time of the Norman Conquest and during the long 
series of internecine wars and local struggles, the fens 
became places of refuge, and centres of meetings of the 
conquered bodies, or of bands recruiting for fresh efforts 
Indeed, until the commencement of the present century, 
the descendants of the predatory and lawless people who 
made the almost inaccessible recesses of the fens their 
home, were collected there in considerable numbers, poor 
and miserable, yet wild and independent, earning a pre- 
carious living by theft, and the poor resources of the soil 
and water, and hardly ousted from the lands as they were 


reclaimed, resenting though not overcoming successfully | 


by open force, as their ancestors had overcome, the efforts 
of the earlier reclaimers. The fens of Lincolushire thus 
possess a manifold history, marked in the stratified deposits 
of their area, and finding a parallel in the layers of 
peat and sand that represent epochs of cultivation and 
neglect. 

That portion of the fen country included in the Witham 
commission, with which we have specially to do at present, 
extends from north to south between Lincoln and Boston, 
being bounded on the west of the old Car Dyke of the 
Norman. This area was divided into six districts, the 
first, including the lands on the south-west of the Witham ; 
the second, the Holland fen and adjacent lands; the third, 
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| as he had satisfied himself that the land was slowly gaining 


jon the sea, and that, therefore, sooner or later, the works 
| recommended would have to be carried out, and in that case 
the funds expended on a local scheme would have been 
wastefully applied. He estimates the cost of improving 
the outfalls of the Witham and Welland at 115,0001, and 
points out that Parliamentary powers would have to be 
obtained, and joint action of the numerous districts in- 
terested secured, failing which there was no alternative but 
to place a sluice across the Hobhole drain at Lade Bank 
Bridge, about 7 miles from Boston, and raise the water of 
the East Fen by suitable pumping machinery. He provides 
for the removal, by steam engines of 180 horse power, of a 
rainfall of } in. on 30,000 acres in the 24 hours, and esti- 
mates that the 100 acres of area in the drains between Lade 
Bank and Hobhole sluice would allow of a rise of 18 in. 
only during the time the latter was closed by the tide; the 





and those on the north-east of the Witham; the fourth, | cost of the works is estimated at 15,0001. and the annual 
the Wildmere, the east and west fens; the fifth and sixth, | charge, including 5 per cent. interest, at 20001. 


a number of fens south of the Witham, and bounded on | 


the weat by the Car Dyke. 


In March, 1865, Edward Welsh, Esq., C.E., the resident 
|engineer of the district, was called upon by his commis- 


Of the total area in the fourth district, some 35,000 acres sioners to report as to the desirability of adopting steam 


are below the level ordinary high tides. The greater por- 
tion of the West and Wildmore fens are unwatered by the 


| the engines should be fixed. 


| power for the drainage of the East Fen, and at what point 
In his report, dated 18th 


Hobhole drain, a cut extending from the northern boundary | March, 1865, he substantially adopts Mr. Hawkshaw’s 
of the fourth district to the mouth of Boston Haven, when | recommendations respecting the site of the sluice across 


it is closed by a sluice. 


Running to the Hobbole drain is | Hobhole, and the position of the pumps, but points out that 


the Lade Bank, and a considerable area of the fens to the | about 9000 acres of the area proposed to be drained by ma- 


north of this lie too low to be drained by gravitation, when 
the water stands seven feet above the sill of Hobhole sluice. 
About 15,000 acres, or half of the water area of the east 
fen to the north of Lade Bank, is at this low level. 

In our impression of the 17th inst.* we gave a general 
view of the pumping station erected at Lade Bank, we will 
now add a brief historical notice of the improvements in the 
district? and a description of the buildings and machinery. 
The question of draining that portion of the fourth district of 
the river Witham known as the East Fen, and comprising a 
minimum area of 25,000 acres, in which the surface of the 
land is about 3 ft. below that of the neighbouring fens of 
the same district, resolved itself into two alternative 
plans; a comprehensive scheme for lowering the general 
level of the waters in the 
rivers, which scheme would involve the joint action 
of several districts, or a local plan for draining the 
East Fea only by mechanical means. Since the commence- 
ment of the century most of our eminent engineers, such 
as Rennie, Telford, Walker, Cubitt, and Sir J. Rennie, 
have been consulted upon the improvement of the Rivers 
Witham and Welland, partly with regard to drainage 
andepartly with respect to navigation, and a favourite 
project has been to shorten the estuary of the Witham by 
cutting a new channel about 24 miles long in lieu of the pre- 
sent tortuous one which has a length of 5 milea, and by so 
doing to reduce the flood level at Hobhole sluice at the 
mouth of the Witham by 2 or 83 ft. In the month of 
March, 1861, John Hawkshaw, Esq., C.E, F.R.S., was 
called in by the General Commissioners for Drainage by the 
river Witham to advise them, ist, as to a local scheme 
applicable to the East Fen of the fourth district, and, 2nd, 
as to the general improvement of the Witham system. Mr. 
Hawkshaw in his réport, dated 29th June, 1861, reviews 
the whole subject by the light of his predecessors’ reports 
and the aid of fresh surveys, and comes generally to the 
conclusion that straightening the estuaries is the proper 
and most desirable course to pursue, more especially 


* The figures in the engraving, 9 to 20, do not refer to the 
Lade Bank Works. ies 

+ For the history of the whole fen districts, general and 
detailed, we refer the reader to Mr. Wheeler's most excellent 
little work, published a few months since at Boston. We 
are indebted to this work for some of the particulars in the 
foregoing portion of this article. 


Welland and Witham | 


chinery lie sufficiently high to unwater themselves by 
gravitation, if a suitable alteration was made in the drains 
and sewers, and that thus 25,000 acres only would have to 
be kept clear by the pumps. He estimates the outlay at 
22,0002, and the annual charge at 22501 per annum. On 
July 15, 1867, the Witham Drainage Act was sanctioned 
after some opposition, and in the autumn of the same year, 
decided measures were taken, and Mr. Hawkshaw was in- 
structed to carry out his scheme for placing sluices and a 
lock across the Hobhole drain at Lade Bank, and erecting 
pumping machinery beside them, the power of which was to 
be increased from 180 to 240 horse power, to provide for 
the uplands, which it was decided not to separate from the 
low ground, and for the extra rapid flow of water from the 
former. 

After due consideration, it was determined to adopt the 
Appold centrifugal pump, and a contract was entered into 
with Messrs. Easton, Amos, and Anderson, of London and 
Erith, to carry out the entire work, including earthworks, 
masonry, and machinery, for a sum within Mr. Hawkshaw’s 
original estimate. 

Fig. 37 of the general view, published in our impression 
of the 17th inst., will best explain the nature of the works. 
A lock, 70 ft. by 12 ft. broad and 12 ft. deep in the sill, is 
placed directly in the line of the Hobhole drain ; on either 
| side are self-acting gates 12 ft. wide; and beside the one 
|on the right band are placed the buildings to contain two 
patent combined condensing engines and Appold centrifugal 
pumps of 120 nominal horse power each, and beyond these 
again the boiler house and stcak, The work was com- 
menced in the autumn of 1867, and favoured by extraor- 
divary dry weather, was carried on throughout the winter ; 
so that the contractors were enabled to start the engines in 
May, 1868. Not only is the rapidity with which this work 
was accomplished almost unequalled, thanks in a great 
measure to the extraordinary dryness of the winter, but it 
is worthy of record that the floods of the previous year had 
forced upon the Commissioners of the District the necessity 
for immediate and effectual action, and also that the winter 
of 1868, following the completion of the work, was the 
wettest which had been registered for forty years, and fully 
tested the excellence of the contractor's work and the 
thorough efficiency of the pumps. The combined engines 
and pumps are of Messrs. Easton's well-known type, repre- 





sented in Figs. 4 and 5, and consist of a cast-iron cylindri- 





APPARATUS FOR MAKING WELDED IRON TUBES. 
DESIGNED BY MR, JAMES B. CLOW, ALLEGHENY, U.S.A. 
(For Description, see the following Page.) 


cal case 12 ft. diameter and 9 ft. 6 in. deep, in the lower end of 
which revolves, on a vertical spindle, a gun-metal Appold 
fan, 7 ft. diameter 2 ft. 44 in. deep, having two inlet pipes, 
tapering from 24 square feet to 15 square feet area each, 
entering from the top and bottom. The pump case on the 
delivery side is open throughout its whole depth and fur- 
nished with self-acting gates 12 ft. wide. Bolted to the 
upper part of the pump case, but secured likewise to the 
brickwork in which it is embedded, are the baseplate of the 
steam engines, and on them again rest the massive frames 
which carry the crank-shaft, bevel mortice flywheel, and 
pump spindle, with its driving pinion. The engines are of 
the direct-acting type, cylinders 20 in. diameter, 2 ft. 6 in. 
stroke, ‘working expansively by means of the double slide 
arrangement, the air-pump, worked by rocking beams, 
forming part of the parallel motion, and the cut-off valve 
eccentrics being provided with tangent gear to shift them 
into any desired grade. The valves are balanced by 
means of a piston, the back of which is in communication 
with the condenser ; and for the convenience of starting 
under high rates of expansion, arrangements are made 
for lifting the cut-off valves clear of their fellows. 
The fly wheel, which is in fact a huge bevel mortice wheel, 
gears directly into the pinion on the pump spindle, and the 
details connected with the mechanism below water are 
such that the working parts can be withdrawn without its 
being necessary to empty the pump case. An overhead 
travelling crane gives a ready means for lifts and ma- 
chinery. The engines usually work under 50 Ib. steam, and 
cutting off at one-fourth the stroke, and it is needless to say 
that they run with the precision and smoothness to be ex- 
pected from their builders. Steam is supplied by six 
double flue Cornish boilers of ordinary construction, one 
boiler being always in reserve. 

The extreme lift of the pumps is 6 ft., and they each 
deliver 350 tons of water per minute, making indeed a pro- 
digious stream, and causing a fall of nearly 9 in. through 
Lade Bank Bridge. 

The most complete success has attended the erection 
of the work just described. The winter of 1868 was re- 
markable for its extraordinary rainfall, yet Mr. Welsh, re- 
porting to his commissioners, January 9, 1869, was able to 
say, “ I have to report that on the night of Saturday the 
6th of December ,44, of an inch of rain fell, and in the suc- 
ceeding day and night a further 49, fell, making within « 
fraction of an inch of rain in 36 hours. An immediate 
flood was the consequence, which continued during the 
remainder of the month, sustained by a rainfall of 50 per 
cent. greater than I find recorded in any of the six winter 
months of the last 40 years. Viewing this extreme down- 
fall with reference only to the work done by the new steam 
drainage of the East Fen the figures stand as follows : 
In the month last past, with a rainfall of 5.28 in., thousands 
of acres of the East Fen lands have been kept clear of 
water, which in January, 1867, with a rainfall of 3.32 in., 
were submerged. Upon this gratifying result I beg to 
offer you my congratulations.” 

The Witham pumps represent the largest pumping opera- 
tion, as far as volume is concerned, in the United Kingdom, 
if not in the world, and we heartily congratulate Mr. 
Hawkshaw and Messrs. Easton on the success which has 
crowned their labours. 
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DESIGNED BY M. MAX BRAUN, ENGINEER, VIEILLE MONTAGNE, WESTPHALIA. 


J 
Vi Pe 


MAKING WELDED PIPES. | 


MsTAt pipes, other than such as are formed by the exuda- | 
tion of molten metal through properly shaped dies or by | 
casting, are usually made by folding long sheets or strips of | 
rolled metal and welding the edges where folded together. 
This folding is usually done by drawing such sheets and 
strips through between the converging concave faces 
of a pair of skelping dies, the two dies at the forward | 
end when closed together, having a front aperture of a nearly | 
tubular shape. Such dies are made in two parts, with the | 
plane of division running longitudinally and vertically | 
through them, and the two parts are hinged together at the | 
top; to operate them it is necessary to open up the hinged | 
die, Aen, mm the metallic strip or skelp bar from which | 
the pipe is to be made so far that its forward end shall project | 
somewhat beyond the forward end of the dies, close down the | 
hinged die, to do which requires sufficient force to fold the | 
skelp bar to a tubular shape, and then, after ly fasten- | 





ing the movable hinged die, catch the projecting forward end serted 


of the skelp bar with a pair of tongs and draw the bar | 
through. | 
We illustrate, above, a new form of dies for effecting the | 
operations just described, which has been designed by Mr. | 
James Beach Clow, of Allegheny, U.S., and which has been re- | 
cently patented by him in this country. The chief peculiarity | 
in Mr. Clow’s plans consists in making a slot or opening in the 
dies along the back or line of division of the upper suffi- | 
ciently large to admit of the through it of the jaws of a | 
pair of tongs by which the skelp is to be drawn through | 
the dies ; and they also include an arrang t of machinery 
for manufacturing pipes in connexion with such dies. The | 
hingeing of one of the dies is thus di with, both being | 
made fixed, and the skelp bar is caught at the middle of one | 
end with a pair of tongs, and is introduced into the dies at | 
the flaring end and is drawn through, passing the jaws of | 
= tongs along the slot or opening in the upper part of the 





es. 
In the annexed engraving, Fig. 1 is a perspective view of 
Mr. Clow’s skelping dies, showing their construction and 
Comaeid wmgme: Se same egreeth ob yd nni 
skelp, showing the i -we. pipes ; 

Fi , Biot similar view, pase Saf vem h Mr making Putt | 
; and Fig. 4 is a side elevation of a furnace, dies, and | 
een eS te SS Se Se oe ee | 
p bar passing through the dies. 

In these figures A A are two dies, similar in shape and | 
construction, securely fastened to any convenient bed or | 
foundstion, B. The dies are concave on their inner faces in | 
the line of their cross sections, of a nearly or exactly tubular | 
shape in front as at a, and flaring toward their rear ends as | 
a’. Along the top of the dies, A A, or between them, | 


| 
i 
j 


Ww 


3 


Mr. Clow makes a longitudinal caves epunitg, b, 
wide to admit of the passage of the jaws, ¢, of a 

The skelp bar, d, being a flat sheet of metal of the 
width, is caught at or about the middle of one end by the 
ng along the slot or 


and pulled through, the tongs i rf ) 
1. force requisite for this 


opening, 5, as shown in Fig. 


sufficiently | after the blank is introduced. 
i to his plans, no manual labour is 

the blanks with the tongs, and as neit 
the dies, where they are in use, requires to be moved, wear 
tongs, is introduced into the dies, A A, at the flaring end, a', | and tear are reduced toa minimum. It is also stated that a 


pair of tongs. | that accordi 
ony “ed ex < to eateb 


j 


Mr. Clow further states 
i uired, 
of 


better skelp is 


produced, since with the ordinary mode of 
doing such work the skelp bar or blank is apt i 


to be kinked 


‘ay wee applied to the handles, ¢' e', of the tongs, as will | in closing down the hinged die with consequent loss in the 


all the while retaining their grip on the skel d. The 
. os bar, d, are by the concave faces of the dies, A A, 
io 


which when welded together give the pipe or tube required. 
In this way the skelp bars or blanks are passed through one 
after another as rapidly as may be desired. 

The bottom part of the dies is made slightly different for 
forming butt or lap weld skelps, as may te required. For 
a lap weld the bottom edges of the dies, A A, are usually 

tted neatly together, and by a finger or guide op ae in- 
at any convenient point one of the edges of t ekelp, 
s, is made to overlap the other slightly, as shown in Fig. 2. 
In dies for making a butt weld skelp a slot or opening is 
left between the dies on the bottom, and a tongue, #, Fig. 8, 
placed therein, which projects slightly upwards, and against 
which the sides or edges of the skelp blank, s, are bent, as in 
Fig. 3. In either casc the operation of the machine is sub- 
stantially the same as is above described. The skelps 
when made are welded in the usual way. 

In Fig. 4 are shown the dies as connected with a furnace 

4 tus for drawing the skelp bars through the 
dies. C is a heating furnace, in which the bars or sheets are 


being opened a workman 
heated bar, which is caught by the tongs, ¢, ¢'. 

less chain, which passes along the top of the draw bench, D, 
over a toothed wheel at the end, so made that the teeth shall 
enter the links of the chain, back, under, and arounda similar 


ato. This bar 
are unhooked from the chain, and 

The advantages claimed 
are, a chea; 
fixed and the cost 
ssving of the labour 


bed presently, or in any ‘convenient ty ae tongs | pipe when 








. The —_>- — ay = separate or 
together, eo as to form a single die with two faces ite 
each other. If made separate they may be easily aljented 


down and under so as to form a skelp, the edges of | on the bed, B, so as to form the skelp exactly of the proper 


size. 





APPARATUS FOR SEPARATING ORES. 

Arter ores have been pulverised, their particles may be 
subjected to two independent thods of classification. 
Thus they may, in the first place, be sorted according to 
their sizes, and subsequently each of the classes thus ob- 
tained may be separated into subdivisions, according to the 
specific gravity of ite particles. Many different arrange- 
ments have been designed to effect this secondary classifica- 
tion, and amongst the most recent is that designed by M. 
Max Braun, of Vieille Montagne, of which we annex illus- 
trations, Fig. 1 being a longitudinal section, Fig. or 
and Figs. 5 and 4 respectively, a transverse section end 
elevation. ES 

The apparatus comprises a horizontal hutch or cistern 
const of wood bound win bee straps, and formed with 





jigging compartments, 1, 2, 3, 4, by transverse ends and 
= Bl 6, and there is also a similarly separated end com- 
partment, 6, to receive what passes over the last jigging 
A vertical ition, 7, extends 


ards, 10, to carry a longi 
tudinal revolving shaft, 11, provided with fast and 
lleys, 12, for a driving belt, and with eccentrics, 13, which, 
means of connecting rods, me ones Se enn 5. 
The eccentrics, 18, are adjustable on their shaft, so the 
stroke of each plunger may be adjusted separately to suit 
Oe ioe - 
materials to be operated upon are supplied to the sieve, 
9, of the first compartment apparatus constructed and 
worked so as to render the supply continuous and uniform. 
The materials in a pulverised state are put into a hopper, 15, 
bottom mouth of which is so nearly in contact with 
of @ conical table, 16, as to allow but « thin layer 
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off as the table moves slowly round. The conical table, 
Ta. ic carried on 0 vertical pind , 17, fixed to framing, and 
is turned by means of ring of worm teeth formed on the 
outside of it, and having in a worm on a shaft, 14, 
driven by means of a belt and pulleys, 19, 20, from the 
shaft, 11. The hopper, 15, is carried by « frame, 21, which 
is adjustable by means of a screw hand wheel, 22, upon the 
upper end of vertical spindle, 17. The conical table, 16, 
is formed with apertures, 23, through which the materials 
are washed by water from a pipe, into a spout, 25, leading 
them on the sieve, 9, of the t jigging compartment, 1. 
When using the a tus there is arranged on each meve, 
9. a layer of the kind of ore intended to pass through, or 


such layer may consist of another substance of the same 
Ga c. but it is coarser or consists of pieces or 


specific 4 

mw are too large to pass wey the sieve. The 
amend kind of ore or substitute is placed on the sieve, 9, of 
the compartment, 1, on which the materials are first supplied, 
and the next heaviest on the sieve of the second compartment, 
2, and soon. The materials which do not pass through one 
sieve are carried over the partition, 5, between to the next 
sieve, which is placed at a lower level. ‘The separation is 
effected by the jigging action of water, with which the hutch 
is filled, and which is made to work up and down through 
the sieves, 9, by the plungers, 4; or the sieves may be moved 
up and down in the water to obtain the same results. The 
layer of ore, or its substitute, on each sieve has the effect of 
allowing particles of the same specific gravity as itself to 
pass through, whilst it keeps back any particles of less 
specific gravity, which last are gradually washed over from 
each compartment to the next lower one, the light waste 
from the last compartment, 4, finally passing over into the 
end compartment 6. The layer or bed on each sieve may be 
about 3 in. thick, or less, in the machine represented in the 
accompanying engravings, but it may of course be varied in 
other machines. 

In using the apparatus it is essential, as we have already 
stated, to have the materials “ classified” or separated into 
sizes, the different sizes being operated upon in different 
machines, or with different sets of sieves, as the sieves 
must be of @ mesh suited to the size of the materials. 
In fact the improved apparatus is specially designed for 
effectively ing out the system of treating pulverised 
ores, wherein they are first classified with reference to the 
sizes of the particles, and are then treated by the jigging 
apparatus to separate them with reference to their specific 

vities. The particles passing through the several sieves 
all to the bottoms of the respective compartments of the 
hutch, whence they are discharged at intervals through 
sluices or valves, 26, into boxes, 27, in which the ores settle, 
and from the outer ends of which the water overflows and 
passes away. 

The apparatus may be made with various numbers of com- 
partments ; thet shown with four on the accompanying engrav- 


ings ae Se separating mixtures containing three different | 
he fourth compartment is for separating seconds | 


metala. 
or such pieces as it is demrable to crush and treat over again 
on account of their consisting of two or more different kinds 
adhering together, and the layer om the fourth sieve is of 
course selected with that end in view. 


THE KURRACHEE HARBOUR WORKS. 


To rux Eprror or Esoiyeeninea. 


Sru,—Referring to the illustrated work on page 192 of | 


your last issue, I advise the engineer to found his concrete 
work one block lower, at least the sea face of it (see 
diagram). 

It appears that the operation of the gales reduces the top 


of the rubble mound down to a level within 2 ft. of the in- | 


tended foundation line; when these “gale operations’’ act 
upon the vertical face they will cause a trench along its 
foot, and the outside foot block may tumble into it. 

I have had charge of a work where the rubble has been 
eo moved 22 ft. below the surface of the water spring tides. 
If in a like position the Kurrachee works will not stand. 

Your obedient Servant, 


St. Ives. J. R. Wryper. 


Tar tate Proressor Grauam, F.R.S.—The world of 
science has lost one of its leading members in the person 
of Professor Graham, whose death has just occurred at his 
house in Gordon-square, London. Thomas Graham was the 
son of a merchant and manufacturer of Glasgow, in which 
city be was born on the 2ist of December, 1805. He re- 
ceived his early education at a school in Glasgow, from 
which he od in due course tothe university of his 
native city. Having taken his Master's degree, he went to 
Edinburgh 
he returned to Glasgow. He now became a constant lec- 


for two years, at the expiration of which time | 


| SIEMENS’S REGENERATIVE FURNACES.* 
Avrnoven, the writer said, this subject had been brought 
| before various societies since 1862 by some of the most 
eminent men of the day, and for many years had been in 
extensive and successful operation in various oe 6g eon- 
nected with manufactures, both at home and abroad, it had, 
| with very few exceptions, not been adopted in the iron and 
| steel works of Great Brit It was possible, however, that 
in a few years those districts whieh contained large quanti- 
ties of inferior eoal or fine slack, without sufficient bitumin- 
ous inciple to make it available for cooking purposes, 
would find that they possessed, by means of the above 
linvention, the opportunity of supplying their re- 
quirements from such sources. While in this country 
it was probable that coal would exclusively be used to 
produce the gaseous fuel required for the regenerative 
furnace in France, Belgium, and Spain they merely used 
wood; in Germany lignite, and peat in Italy. It was be- 
lieved that the first idea of stormg waste heat to be used 
at intervals was due to Dr. Stirling, of Dundee, who, in 
| 1817, patented the or heat aecumulator, and 

| subsequently applied it to his caloric engine. i 
} Ericeson, in 1851, also used a kind of regenerator to his air 
engine; but Siemens had previously, in the years 1847-8-9, 
taken out patents for his regenerative steam engine and 
condenser. None of these inventions ever eame into 
extensive practice, and not til] 1862 did the discovery 
really assume a shape which was at all attractive. The in- 
vention might be generally deseribed as requiring a producer 
—for the volatilisation of coal, wood, peat, and such like 
products into gases—which might be erected at any practi- 
eable distance from the furnaces to which they were to be 
applied; while a regenerator, divided into four compart- 
ments filled with loose fire-bricka, had to be placed under 
the furnaces. These regenerators were simply fire-brick 
chambers divided into four compartments, one on each side 
for the passage of gas, and two in the centre for air, with 
generally five ports at each end communicating with the 
furnaces above. The chambers were filled with fire-bricks 
laced in a chequered manner, and while the upper portion 
ad to be of the quality, those beneath would answer 
if they were of the most interior description. The chemical 
action which took place in the producers was described by 
Mr. Siewens in his lecture before the Chemica! Society as 
follows: “Air is admitted at the grate, and, as it rises 
slowly through the ignited mass, the carbonic acid first 
formed by the combination of the oxygen with the carbon 
of the fuel takes up an additional equivalent of carbon 
forming carbonic oxide, which, diluted by the inert nitro- 
gen of the air, and by a little unreduced carbonic acid, 
and mixed with the gases and vapours distilled from the 
raw fuel during its gradual descent towards the grate, 
is led off by the gas tubes to the furnaces.” The tem- 
perature of the gas at the junction of the upcasts with 
the tubes was from 1250 to 1300 degrees Fahrenheit, a 
| rather higher point than had yet been noticed. Before it 
had travelled 200 ft. in the tube, with an external atmosphere 
of 60 , the temperature was reduced to about 180 de- 
| grees. He had himself been unable to ascertain the exact 
quantity of heat lost by radiation in the interval, but the 
| experiments, although not complete, were sufficient to show 
| that the quantity was so small that at present he could see 
no way of economically applying it. This lowering of the 
temperature and condensation of the gases was of advantage 
in many respects. The gas being heavier, caused, in its 
transit through the tubes and the various downcasts, a 
| Syphon action ; and thus not only drew the gas from the 
producers to the furnaces, but, by keeping up a slight out- 
ward pressure, prevented the admission of air through any 
crevice in the tubes or the expansion boxes. It also depo- 
| sited the tar from the coals into a series of wells beneath ; 
while the water in the fuel was also condensed, and thus 
prevented from causing a waste of metal by introducing a 
too great supply of oxygen into the furnaces. After 
| noticing more in detail the application and effect of the 
| gases, Mr. Smith added that for many months each producer 
| at Barrow had volatilised 3 tons of coal per 24 hours, and that 
the greatest economy effected was when the consumption had 
| not exceeded 50 ewt. Estimating the weight of one cubic 
| foot of gas at the. ordinary temperature of thin air to be 
-075 lb., the volume of carbonic oxide, hydrocarbon, and 
| hydrogen, from one ton of coal would be about 53,000 ft. ; and 
| the volume of nitrogen about 122,000 ft., or making together 
ja total of 175,943 ft. The consumption of coal in the 
producers at Barrow being 500 tons per week, it gave an 
| ammount of gas passing through the tubes at the rate of 
| 64 ft. per second, of 87,000,000 eubie feet; or through the 
| Various furnaces, adding the quantity of air there admitted, 








turer at the Mechanics’ Institute, and \aid the working | of 6600 tons. The saving of fuel by this process at Barrow 
classes under a debt of gratitude to himself by establishing | was, over a period of two years, no less than 44 per cent. ; 
a laboratéry for the study of etieal chemistry. He but the actual money saving, by the use of a particular kind 
held the Andersonian Professorship at Glasgow for some | of coal, had been more than one-half. The vield of the gas 
years, until he came to London in 1837 to undertake | furnaces, taken over the same period, showed a saving of 31 
the duties of Professor ef Chemistry in the University of | per cent. as compared with the work at the firing furnaces 
London. This post he held for nearly 20 years, when the | and the amount of repairs was just two-thirds of the old cost. 
retirement of Sir John Herschel having rendered vacant the | In these three particulars was undoubtedly to be found the 


office of Master of the Mint, he was a to succeed. | chief economy ; but the adoptir n of the system enabled them to 
In the same year he was created an 1 


he nonorary D.C.L. by | preserve greater cleanliness and order in their works, and an 
the University of Oxford. He had already, as far back as | entire absence of smoke met a difficulty which in the neigh- 
the year 1836, been elected a Fellow of the Royal Society, | bourhood of large towns, was every year becoming a 
and in 1848 a corresponding member of the Institute of | greater grievance. There was, he admitted, a slightly in- 
France. Professor Graham's name was well known as the | creased outlay on the plant; but taking into consideration 
author of Elements of Chemistry, which has reached | the increased capabilities as to quantity, it would be found 
several editions in England, and has been translated into | to represent the difference in cost between the two systems. 

German as well. The Professor's scientific acquirements, The paper, which was illustrated by many complicated 
however, are best attested by his discoveries. lanes the | diagrams and models, su uently led to a slight discus- 
most remarkable of these is the law of the diffusion of , | sion, after which a vote Gaeivon unanimously 
to which the Keith prize of the Royal Society of Edinburgh | to Mr. Smith, and the business part of the day's proceedings 
wae awarded in 1554; his speculations on the constitution | terminated. 

of omy and other salts, and his discovery of the law of 
the diffusion of liquids, and of the new of separation 
known as dialysis, were rewarded by the Copley medal of 
the Royal Somety in 1862. 


* Abstract of pa 
the Iron and Steel 





read by Mr. Josiah T. Smith before 
tute at Middlesbrough. 








INSPECTION OF . BOILERS. 
To tHe Eprron or Exciseenine. 

Ty your issue of the 10th inst., you published a letter 1 
sent you on the “ Inspection of Boilers,” and in an editorial 
appendix, you remarked that “ it would be only just that the 
owner of the boiler should make the name of the company 
public under whose inspection it was placed.” I saw the 

prietor last week, but too late to write to you. He ac- 

that my letter was good, and to the t; but 
he hesitates, from some cause or other, to give the name of 
the company for publication. He grants that the case is a 
flagrant one, and richly deserving of exposure, and I think 
with you that in strict justice the name of the company 
ought to be given for publication instead ef in confidence. 

Since I wrote to you, several men have been to 
see the corroded plates which have been taken out, and the 
purport of the remarks they made is that “it would have 
been a sin if such an instance of gross carelessness and neglect 
had not been exposed.” I have seen the first icy and 
some of the papers, and I find that the boiler was insured in 
the year 1866, and allowed to carry « pressure of 40 lb. The 
insurance was renewed in 1866, but was withdrawn in 1867. 
In the autemn of 1868 the owner was solicited to insure it 
again by the agent of another company in the same town of 
South Lancashire. He consented, and the insurance was 
completed, for the sum of 1002., on the 24th March of the 
present year. Neither of the two rival companies made an in- 
ternal and thorough examination of the boiler. They were both 
satisfied with the usual inquiries as to the at which 
it was worked, by whom it was made, and im what year, the 
length of the fire-bars, and the shape of the flues, how it was 
fired, and the character of the mud taps, the kind of steam 
gauge, and the number of safety valves, whether there was 
a check-valve between the pump and the boiler, &e , &c. 

Inquiries such as these are all very good, but they ought 
to be followed up by a searching examination by an ex- 
perienced inspector before a heavy liability is placed upon 
the shareholders. I maintain that a boiler insurance com- 
pany are not justified in accepting such a responsibility after 
a mere prelimmary and external inspection. All the general 
inquiries about the boiler in question were, no doubt, con- 

idered satisfactory, and the answers to the questions would 
be filled up in good faith ; but, after all, the boiler was like 
a man in the last stage of consumption, with only a slender 
thread between himself and eternity. Corrosion in the bottom 

tes had been going on for years. The boiler had probably 
een overstrained at some time, and began to | at the 
joints. When the pressure was up, the water would at first 

forced out like spray on the surface of the plates, and 
corrosion would thus commence. In time a constant drip, 
drip. drip, would set in, and corrosion would go on more 
rapidly, till at length there were patehes on the bottom plates 
as thin as wafers, as I have previously deseribed. When the 
assurance of the boiler was accepted, it must have been as 
ledky as an old tin can. It ought to have been condemned 
rather than insured. It was unfit for work; but every one 
seems to have been in blissful ignorance of its actual con- 
dition. 

The carrier's horse which had been worked within an inch 
of its life when released from the shafts quietly walked into 
the river, lay down, and died, in order to save its master 
further trouble and prevent any mishap. It was a strange 
suicide, but the old hack had evidently a desire to take its 
departure from this life in a peaceful way and without fuss. 
The boiler in question had been carefully tended, and thus 
quietly did it break down: the leakage increased, the water 
subsided and appeared in the ash-pit, the fusible plug was 
melted, the fire was drawn, and after a short interval ail was 
over. There was no aérial flight of half the boiler across the 
street ; no loud report; no shower of bricks; no killed and 
maimed; no coroner's inquest ; no sensational paragraph for 
the newspapers and “ penny-a-liners.” Ail occurred privately, 
and few would have known about it had I not been induced 
to write to you. The owner of the boiler (who is a man of 
peace) declared that he “felt as pleased as if some one had 
given him a thousand pounds that no one was injured, and 
no e done.” I am sure that he spoke earnestly. 

Pray, Mr. Manager of the insurance company, are you not 
also highly pleased and thankful? You have certainly 
cause to be so. Do you act justly towards your shareholders 
when you accept a heavy responsibility without a thorough 
examination? Ifa life officer insured lives hap-hazard, as 
you insure boilers, how long would it stand? And what a 
row there would be when an account of the proceedings was 
disclosed in the press. Is a boiler less risky than a life? and 
will greater pains be taken to preserve the former than the 
latter, particularly when you lull the owner and the atten- 
dant into a false security by your sham inspection? The 
insured lean upon you as practical men and experienced 
engineers. If anything is defective, they expect you to dis- 
cover it, and to advise them how best to remedy it. If you 
neglect to do this, the public will at once conclude that the 
premiums are the great attraction. 1 don’t wish to be too 
severe, and have already said sufficient. Good may result if 
you are only spurred into action. Do your duty for your 
own credit’s sake, the safety of the insured, and the protec- 
tion of the shareholders. 

You remarked in your appendix to my letter that “ you 
hoped that the case is an exceptional one.’ I am of opinion 
that there is great room for improvement in the manner in 
which some boilers are inspected, but I reserve any further 
observations for another letter. During the present month, 
a boiler which was insured and under inspection, exploded at 
Walmer Bridge, about six or seven miles south of Preston, on 
the highway to Liverpool, and the fireman was killed. The 
cause of the explosion was not brought out at the inquest. 
A few days ago I was told of a boiler which is insured and 
under inspection, which was lately working at a pressure of 
50 Ib., whereas it is no more calculated to carry 50 lb. with 
safety, than the one about which I have been writing was 
aon gina The mill is now closed because the owner 
has > 


ours respectfully. 


Preston, September 22, 1869. T. J. B. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 





Glasgow Pig-Iron Market~—-The market this last week 
has been flat, the latest reports giving business done at 53s. 
to 52s. ap cash, iocng ts rather sellers at the latter quota- 
tions. note No. 1 Coltness 63s., No. 1 Gartsherrie 61s., 
No. ‘GM. . 5894 No. 3 G.M.B. 52s, The shipments from 
all Scotch ports for the week ending 18th September, 1869, 
are: tons. 

This year... oo ove) tees RAE es 
Last yous ose sect cee: Seco 
oe 1,123 
Total since , 2th Decemibee 1868 481,079 
For corresponding period i in 1967-68 429,555 
Increase eee oes 51,524 


At Summerlee, Langloan, Gartsherrie, Calder, Carnbroe, 
Coltness, and Quarter the pig-iron makers are receiving 
rather more home and continental orders. 

State of Trade.—In reference to particular engineering 
branches, the condition continues much the same as last re- 
ported. The complaints most general at present are from 
the coalmasters. malleable iron trade is steady. Fresh 
orders continue to come in as others are put out of hand, and 
the works chiefly employed by the shipbuilding trade are as 
fully engaged now as at any time during the last four years. 

fair demand is experienced for rods, angle, and merchant 
bar irons, and, in the course of the week, for ship and boiler 
plates. The engineering establishments about Kirkcaldy 
continue working with a greatly diminished number of 
hands, and great numbers have been tempted away to the 
west from the more healthy look of things in Glasgow and 
on Le Cc lyde. 

North British Railway Company.—The report of the 
directors for the past half year has just been issued. Its 
interest is chiefly financial. The full dividends are to be paid on 


twenty-three different preference stocks, and 17s. per cent. on 
Edinburgh and Glasgow preference (ordinary) stock. Further 
on the report states that within six months the railway from 


Coatbridge to Glasgow will be o; for traffic, to fol- 
lowed by the opening of the Glasgow City Union Railway, 


by which the company will be placed in more direct and 
elfective working with the Glasgow and South-Western 
Company’s system, and in a position to exercise, if necessary, 


their running powers to Paisley and Greenock secured last 
session. The report next proceeds, at great length, to ex- 
plain the position of the company in regard to the great Tay 
bridge, already two or three times referred to in Exornegn- 
ING. Between tolls to the Caledonian Company, and the 
working of the ferry steamers, the North British Company 
pay 20, 0211. yearly, exclusive of interest and depreciation of 
steamers. The bridge scheme, including a branch line to 
Lenchars, and a tunnel through part of Dundee, is estimated 
to cost not more than 350,000/. The company are not in a 
position to find the money. They wish it to be advanced by 
outsiders, and they point out that the 20,0001. odds above 
mentioned, and which would be set free by the bridge scheme, 
would be more than sufficient to pay 5} per cent. on the 
capital required. Further the directors point out that by 
means of the bridge they would be able to convert some of 
their outlying and cross-country lines into through routes, 
and the anticipated increase in the coal trade—referred to in 
this journal before—is recapitulated. Again, it is stated that an 
agreement has been concluded with Government for the ac- 
quisition of the company’s telegraph business at the price of 
100,0007., and a perpetual Government annuity of 22501., 
with a minimum annual payment of 1500/. for maintenance, 
the company retaining the power of using the telegraph for 
all purposes connected with their business and the working 
of the railway. 

Wick—The Harbour Works.—The portion of the new 
harbour works here, which was destroyed by the severe gale 
on 22nd November last, has now been rebuilt at a cost of 4000/. 
In order to make the erection more secure the height of the 
roadway has been increased 5 ft. and the thickness of the 
parapet 2 ft., while cement has been used instead of mortar, 
as it is supposed that the primary cause of the damage 
which occurred last year was the greennessof the mortar. 
The building is Goudy about 1290 ft. from high-water mark, 
and it is expected that the whole will be completed in such a 
way as to withstand the severest test to which it may be 
exposed. 

Greenock—Steamship Contract.—We understand, that the 
North German Lloyds Company of Bremen have contracted 
with Messrs. Caird and Co., Greenock, to build three screw 
steamships of 2300 tons and 360 horse power. These vessels 
are intended for a new line of steamers between Bremen and 
the West Indian Islands. During the last ten years this 
enterprising company have had seventeen steamships, of 
from 2200 to 3000 tons, built for their lines between Bremen 
and New York, Baltimore and New Orleans. It is said that 
the cost of the three steamers will be 260,000J. 

Steam Omnibuses.—Some delay, we understand is to take 

lace in the projected trial of steam omnibuses in Glasgow. 

The locomotive earriages constructed by Mr. Thomson, in 
Edinburgh, have been very successful there ; but they were 
calculated for heavier work than passenger ‘traffic requires. 
Accordingly, Mr. Thomson has set about adapting the ma- 
chine for the conveyance of passengers, and he will most 
likely be engaged in this work for a considerable time. 

Shipbuilding —During the last week there have been 
launched on the Clyden the Loch Ness, iron ship of 1200 
tons, by Messrs Ressleg, Curl, and Co.; and a twin screw 
steamer of the River Plate and coasting and to trade, 
by Messrs. Robertson and Co., ey aie at Dundes 

essrs Gourlay Brothers have ‘launched the 8.8. 
for « Spanish firm, and have another steamer of 1100 tons 
nearly ready, and another of 900 tons to begin upon. Messrs. 
Hall, of Aberdeen, the well-known clipper builders, have 
launched the Inverness, composite clipper of 775 tons. 
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Grants of Provisional Protection for 


2386. CHRISTOPHER LockMAN, Hamilton, Canada, “ Improve- 
2500. Teouae Wineon: Den Birmingham, “1 in serew 
and wrenches, part f which Wigpecenentn ts aise 
2582. JAMES v Ries teientaiash Improvements 
in phe oe mar Pangan le any me 


AM SAMUEL LAYCOCK, Portobello- 
Yements in so kinds of a ocmmgy 
——— pet nm a Bartr, Leeds, “ Improved 
Roweet Renny phe 
vyrovement the treatment of hydrocarbon oils.” 
ae Wnts I * Improvements in railway 


Pe Jom DAY, Manchest the means of 
raising or closing the Sronet opeiaiae ap endiaae deen esa 


windows.” 
. An 


2594, FRANKLIN Prestace, Gresham.street, 
arrangement of apparatus to be 
for the purpose of assisting in retarding = 
desired, and also for assisting in starting a train after 

ato 

2596, SAMUEL HorRasin Greaves, Sheffield, “ Improvements in 
the manufacture of knives and forks, points, daggers, and 
seach like instruments, and in the meaus or apparatus employed 
therein.” 

2598. ALEXANDER MELVILLE CuaRK, 58, Chancery-iane, “ Im- 
provements in steam boilers 

2600. Roneat SPEAR, New Haven, U.S., “Transmitting power 
for operating marine signals and for other purposes, by means 
of air or fiuid.” 

2602. Wittiam Hickiume Boerner, 13, Great Coram-street, 
Brunswick-square, “Improved modes of signalling on railways 
by means of sound, a apparatus to effect the same.” 

2604, James Gascoigne Lyxps, Manchester, “A diaphragm 
indicator especially adapted for water ‘and other meters.” 

2606. Henry Dernins, Houndsditch, “A novel application of 
glass to decorative or ornamental purposes.’ 

2608, Petrer Spence, Newton Heath, Manchester, “ Improve- 
ments in the separation of copper from orea.” 

2610. James Hakoreaves, 108, Fylde-road, Preston, “ Improve- 
ments in extracting phosphoric He and phosphorus from the 
tap cinder of paddling furnaces end iron refineries, and from 
other eo of iron and phosphorus,” 

2612. James Porteous, Edinburgh, and Henry Gieson, Massel- 
burgh, “ lmprovements in the manufacture of tobacco, and in 
the machinery or apparetas employed therefor. 

2614. Frieprica Hemneice WILHELM HEUER, 2. South-place, 
Finsbury, “ Improvements in velocipedes.” 

9616. Cart Friepricu Ciavs, Middlesborongh-on-Tees, “ Im- 
provements in the manufacture of carbonate of soda and in the 
recovery of waste products resulting therefrom, and in the 
construction of apparatus to be employed for such purposes.” 

2620, Epwasp Tuomas Huenes, 123, Chancery-lane, * Im- 
provements in the construction of doors and similar articles,” 

2622. WiaiiamM Epwarp NEwTos, 66, Chancery-lane, “Im. 
provements in reaping and mowing machines.” 

2624. Writuiam Epwarp Gener, 11, Wellington-street, Strand, 

‘ Improvements in apparatus for rectifying alcohols 

2626. WittiamM ROBERT Lake, &, Southampton- buildings, “ Im- 
provements in velocipedes,” 

2668. WriutaAM Bavce TuHompson, Dundee, 
auxiliary screw propellers.” 

2630. SHADRACH RAWSTHORNE and JOHN METCALF. 

“ Improvements in mules for spinning.” 

2682, FRANCIS ELLERSHATSEN, Ellershouse, Nove Scotia, “ lm- 
provements in the means and apparatus for utilizing the force 
of the waves.” 

2634. Groroe Litrie, Ratherfurd Park, U.S., “Improvements in 
apparatus for oc mposing, transmitting, and receiving tele- 
graphic communications.” 


Applications for Letters Patent. 


2708. Josep Sawyer, 63, .Alma-street, New North-road, 
London, N., “ Improvements in the construction of furnaces for 
steam boilers and other purposes.’ 

2709. Ropert Stone, Liverpool, 
struction of floors and roofs.” 

2710. CHARLES Mavis Wappre, 
construction of printing press.” 

2711. Ots HERMAN JOHANNES KRaG, 08, New Broad-street, 
London, “ Improvements in flrearms,” 

2712. AvavsTc0s OOLLINGRIDGE, Moorgate-street, “ Improve- 
ments in the mode of stowing and laying submarine telegraph 
cables.” 

2718. THOMAS WHEATLEY and WILLIAM WHEATLEY, Glasgow, 

* Improvements in fastenings for carriage doors.” 

2714. Richarp Scorr Burkitt, Manchester, “ Improved 
apparatus f for effecting the combustion of smoke in furnaces or 
fireplaces 

2715 arr LES BELIC ARD, Manchester, “Improvements in looms 
for weaving.” 

2716. Henry Wiitiam HARMAN end WILLIAM LANCASTER, 
Manchester, “ Improvements in steam boilers or generators.” 

2717, MELCHIOR AMBERG, South Seacombe Villa, near Live 
“A new or improved instrament for obtaining samples fre 
bales of cotton wool or other wool” 

2718, Tuomas James Denne, Phoonix Worke, Mile End, and 
Hewry Biiiwesiey, Brandon-road, Victoria-park, * Improved 
means of producing transfers and blocks for lithographic and 
other printing.” 

27 19. NICHOLAS JoserH Dor, Ampsin, province of Lidge, Belgium, 

“A new method for manufacturing crucibies, muffies, gas 
retorts, &c., through the agency of hydraulic presses.” 

2720, OMARLES Bevrer, Aldermanbury, “An improved mode of 
manufacturing binding tapes.” 

2721. Avexis LACANAU, Grasse, France, “ 
electric alaram.” 

2722. Henki Aparexn Bornevitie, 18, Chaussée d’Antin, Paris, 
“New and improved meaus for utilising the waste arising in 
spinning vegetable fibrous materials.”” 

2723. Heney JOHN RogERs, 123, Chancery-lane, 
ments in weighing scales.” 

2724. Jacos GEOGHEGAN WILLANs, 9, Saint Stephen’s-creacent, 
Paddington, “Improvements in the manufacture of tron and 
steel.” 

27%. Wriasam Rorerr LAKES, 6, South 
improved process for galvanising metals,” 

2726. James Las Norrox, Betle Sauvage-yard, “ lmprovements 
in Jooms for weaving.” 

2727. Se ane cr aaa” “Improvements in ma- 
chinery for or ng 

S iapieiens ag tng od noe and in apparatus 4 
“ Improvements in e em- 
ployed in their construction, on, parts of which improvements are 

applicable to other purposes.” 
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n connexion therewith. 
2737, hema poe » marcha ga Chancery-lane, “ layproved 
2738, CHARLES EDWARD SCHORLLER, Hackney, * Improve- 
ments in the constraction of copying presses.” 
Patents on which the Duty of £50 has 
eee Joseru Henny ee ping A noes! ag + “Improvements in 


anchors.” — Dated 1 3th September 
soot” Joum Boy, Jour McPHERSON, Pieuas Kwox Kear, and 


JOuN a oie bey ote in winding appara- 
tus.”—Dated 1 

2378, JOSEPH tenet Irvine, North Britain, ee nae in 
steam genera’ or boilers, water oe, operas con- 
nected therewith.”—Dated Lith 

417. Heney CARTER and GrorGe Hirwny ‘ powanee, coe 
street, 


ber, 
2282, Joun DuNN, 6, Old a, Sani 
spinning wool and other fibrous materials.” ied 17th : 
tember, 1866, 
2313, CHARLES Witt ‘SIEMENS, ‘4, , Great George-street, West- 
in metallic ores, and in 
furnaces to to be employed for that purpose.”—Dated 20th Sep- 


tember, 1 
2436, Ima Sonne, 97, Carte. London, “Improvements in 
brushes and in their —Dated 22ad September, 
1862, 


2386, Jonn Henry oe 47, mem oA #-inn-flelds, “Tmprove- 
ay in of bricks, 
es, and other similar aaninens me Deted 17th September, 1866. 
a6 ANDEEW ye gon “uous, ned Lancashire, 
provements in brewing, distill and apparatus 
employed therein, parts of which are applicable for drying 
grain or other goods.’’--Dated 20th September, 1866, 
wy ‘Tupooons A ANTHONY ROCHUSBRN, Abchaureh-lane, London, 
in the permanent waye of rail- 
ways, 5."—Dated 2ist September, 1866, 
2603. Erastus Baiguam poy Boston, U8. 
in power looms,”~Dated 27th September, 1566. 
2523. HKicnarp Honneapy and Jauss Eowin PuILLips, Spittie- 
gate lronworks, Grantham, “J and 
mowing machines,”— Dated 22th September. 1866. 
2383. Epwarp Wats, Bri Worcester, 
proved elastic waist for boots, shoes, slippers, clogs, and 
sandals.”— Dated 17th Se ber, 1866. 
2398. Henny WILLIAM L&Y, Bear-strect, Leloester - square, 
“Improvements in working cords, straps, or chains, with 
ys, also in differential pulley and in apparatus 
‘or pawling or retaining.”—Dated 16th September, 1865. 

2554. PGsones ELLiotr SEARLE, East Stonehouse, Devon, “ Im- 
provements in earrings, which improvements may also be “P 
lied to the fastening of watch hooks and other articles of 

Jewellery.” ”— Dated 4th October, 1566. 

2403, Henky Surrn Cropren, Sneinton, Nottingham, “Im 
ments in printing machines.”— Dated 19th September, 1 

2415, ARisTIpE THAZARD BERARD, 51, Avenue Montaigne, 
Paris, “ Improvements in the manufacture of steel, and in the 
apparatus employed therefor,  oy~ of which improvements and 
apparatus are also @ ble to the production of gas for heat- 
ing purposes. a Dat 500m Reptemster, 1866, 











“ Improvements 








Lospow regen ay or meg a the 
a month! “Sor. Niche. 
he 2nd of tert | the Ci "Cty Tein us hang vag Rape 
oe will read a paper on « “ New Expansive ngine.’ 
The chair will be taken at 8 p.m., by Mr. Joseph Newton, 

Royal Mint, president. 


Harsove Loaxs—The Public Works Loan Board have 
se a return which shows that in 1868 they decided on 
making the following harbour loans at cent. interest : 
Carnarvon, 10,0001 ; Great Yarmouth, ; Isle of Man 
(Douglas), 40,0001.; Tyne, 25,0001, ; Wear, 25,0001. The 
Fen a plications were refused : Bray, Bristol and 
stsbond Vier and Railway, Dublin Port and Docks, 
|e Wicklow. ‘ 


Wootwicn Dock rarp.—This dockyard as 
lishment will cease on Saturday cen all work 
and the remainder of the artisans draughted 
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LIVERPOOL NOTES. 
Liveeroot, Wednesday. 
Steamboat Accident at West Hartlepool.—On 
the new steamship Gazelle went on her 
party on On her return and 
the speed on her was too great and 
set her “full speed astern,” but her 
in time to ent her from dash- 
stern which tore up the massive 
. knocked down part of a strong 
and cut through the massive longi- 
the outside of the stone work. But the 
vessel herself sustained little or no injury. 
and Great Western Steamship Company. 
—A meeting of the tors was held at the company's 
offices, Rumford-place, on Friday last, but the proceedings 
were private, the not being admitted. 

The Anchorage of Vessels in the Track of the Ferryboats. 
The impediments to the traffic of the river by the anchor- 
ing of vessels in the immediate track of the ferry steamers is 
a cause of considerable annoyance to the dock board, especially 
as the board cannot probibit vessels from coming to an 
anchorage in any part of the river, except by passing a bye- 
law specifically dealing with the matter. Pilots have received 
instructions again and again to keep out of the track of the 
ferry steamers, but the orders are mostly unheeded. Now 
that the season of fogs is approaching, it is particularly 
desirable that the dock board should take some action in the 
matter, so as to prevent the collisions which must otherwise 
inevitably take place. 

The Utilisation of Sewage.—The Liverpool Sewa 
Company, as | explained last week, has been rather deere 
dealt with by the Earl of Derby and the Earl of Sefton, in 
being required to deposit 1000/. of hard cash as a guarantee 
against any damage to the ro of the noble Earls by 
the company’s works. It is pleasant to notice that all 
attempts to utilise sewage are not met in the same illiberal 
spirit. The Leamington Local Board, for instance, has 
entered into arrangements with the Earl of Warwick to 
pump the town sewage on to his lordsbip’s estate for thirty 
years, for 4501. a year. The rise is rather more than 10 ft 
and the distance about two miles. The works will cost 
the Board about 12,000/., and the annual expenses will be 
700%. The noble Earl instead of requiring a guarantee 
against injury to his property, or the property of others, 
will take the responsihility of all injunctions. 

The Liv 7 irene Company.—The new tramways 
are being laid down with considerable rapidity. Workmen 
are now employed in Lord-street and Castle-street, and 
the rapid progress of the works is giving great satisfaction 
to the public, who are much interested in the experiment 
being made by the new omnibus company. 

Shipping on the Mersey.—Considerable activity at present 

revails at some of the yards on the Lancashire side of the 
Mersey. The Liverpool Shipbuildin Company, long suffer- 
ing from de jon, is now, under the management of Mr. 
Quiggin, doing its full share of business. Among the works 
recently executed or now in hand by this company, may be 
mentioned the lengthening of the paddle steamers, Lark and 
Badger, both built for blockade runners, but now intended 
for trade on the Suez Canal. These vessels were lengthened 
30 ft. before the paddle boxes, and 30 ft. aft, making their 
entire length 280 ft. The steamer Thessalia, belonging to 
the eminent Greek firm of Messrs. Papayanni Brothers, 
was taken into the company’s graving dock and lengthened 
amidships 48 ft., making her present length 293 ft. She has 
also been fitted with a new spar deck. This steamer is also 
receiving new boilers by Messrs. Fawcett, Preston, and Co., 
of Liverpool. The fine screw steamer Louisiana, belonging 
to the National Steamship Company, is receiving an ad- 
dition of 80 ft. to her extreme length, making it 307 ft., and 
she will also receive a new spar deck fore and aft, besides 
new engines and boilers by Messrs. James Jack and Co., of 
the Victoria Engineworks, Liverpool. The West India and 
Pacific Steamship Company's steamer Boliver, is bein 
lengthened in the Herculaneum Dock. Her original length 
was 237 ft. 6in., between perpendiculars, with 32 ft. beam, 
but she will now be 297 ft. in length, and she will be fitted 
fore and aft with a new spar deck, 7 ft. 6in. in height, also 
new compound engines and boilers by Messrs. George 
Forrester and Co., of Liverpool. The enlargement of these 
two steamers, the Louisiana and the Boliver, will occupy 
about three months. 

Trade of the Hardware and Iron Districts.—Some slight 
improvement continues to mark the state of trade in these dis- 
tricta. In Birmingham, though not brisk, it is remarkably 
steady. No country orders are said to be as large as they 
one are at this time of year, and in the foreign depart- 
ment business is active. Reports trom Northampton state 
that the ironmasters continue to receive a good supply of 
orders for general makes of iron, the only , ad that is 
positively flat being plates. 

The Welsh Iron, Tin Plate, and Coal Trades.—The re- 
ports received from South Wales continue to be of the same 
assuring nature. There are several buyers of rails in the 
market, and makers jook forward confidently to an increase 
in the demand sufficient to keep the mills employed till the 
commencement of the new year. 





LONG RAILWAY RUNNING. 

Iw a recent article we referred to several instances of con- 
tinuous railway “runs” of from 76 to 97$ miles. We 
should have instanced the mail trains on the South-Eastern 
line, which, on the old line, made 88 miles without stop- 
ping. Vid Sevenoaks, the distance, we believe, is 75 
miles. The engines bave 16in. (some of them 17 in.) 
eylinders, 22 in. stroke, and a single pair of 7 ft. driving 
wheels. The tenders contain 2500 gallons of water. The 
usual train is from fourteen to eighteen carriages, and the 
average speed is from 40 to 45 miles an hour. 


| 


| 





THE “LITTLE WONDER:” FESTINIOG RAILWAY. 


CONSTRUCTED BY THE FAIRLIE ENGINE AND STEAM CARRIAGE COMPANY, NEW CROSS. 


Tue seventh and last engine constructed for the 2 ft. 
gauge—the Festimog Railway—was delivered some weeks 
ago, and is now working. As will be seen from the illustra- 
tion, it is upon Mr. Fairlie’s patent system. It has four 
cylinders, 8} in. in diameter, with 13 in. stroke and 2 ft. 4 in. 
(28 in.) coupled wheels. The tanks contain 1000 gallons of 
water, and the whole weight, in steam, is est: at about 
20 tons. The total Stoel bene is 19 ft, each bogie having its 


wheel centres spaced 6 ft. apart. For each pound of average | 
effective pressure on the pistons 60 lb. of tractive force are ex- | 
F the driving wheels, or, with 100 |b. | 


erted at the periphery o 


Wonder” is worked at a boiler pressure varying from 160 Ib. 
to 200 Ib., the boiler, of Sir John Brown’s steel, being 2 ft. 
4 in. in diameter, fin. thick, and double rivetted in the lon- 
gitudinal seams. The engine easily hauls from 10 to 150 
empty slate trucks up the line, or, say, 100 to 150 tons, in- 
cluding its own weight, on a line, msing, on the ave c 
1 in 92, and cccasionally 1 in 80. Selling ean comet tee 
steadiness of this engine in passing the curves of from 
13 chains to 4 chains radius, and the speed already attained 
has been timed at 35 miles an hour. Of the railway itself— 
the most wonderful in the kingdom—we have spoken else- 


mean effective pressure, a total force of 6000 lb. The “ Little | where. 
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Sate or a Rartway.—In pursuance of a Chancery de- 


cree, obtained by Mr. Robert Vyner, who has never been | 
id for his land, that portion of the Birkenhead and Hoy- | 


ake Railway which runs through his property was offered 


for sale by auction at the Queen's Hotel, Chester, on Satur- | 


day. One of the conditions of sale was that the purchaser 
was to pay, beyond his bid for the land, for everything found 


upon it at a valuation made by the auctioneers, Messrs. | 
the rail- | 


Churton and Elphick. The solicitor me py | 
way company protested against anything but the land being 
sold, but the auctioneer said he was acting under the autho- 
rity of the Court of Chancery, and proceeded to put up the 
four “lots.” The first lot was knocked down to Mesers. 
Roberts and Potts, Chester, for 40007. the only bid; the lot 
including the Dock Cottages Station, North Birkenhead 
(where the line commences) adjoining land, and the railway 


as far as lot two, which included the Bidston Station, and a | 


length beyond this lot, being also knocked down to Mr. 
Roberts for 1500/. No offers were made for the other two 
lots. It was stated that Mr. Roberts was acting for Mr. 
Vyner. 


Tue tats Mr. Cuaries Mason.—We regret to announce | 


the death of Mr. Charles Mason, one of the ablest officers 
connected with the railways of this country. At the time of 
his death he was assistant-general manager of the London 
and North-Western Railway, having previously held a 
similar appointment on the North-Eastern. His intro- 
duction to the railway service was at one of the small stations 
of the Brighton Railway, to which he was appointed by Mr. 
Pascoe Grenfell, one - the directors of that line. Mr. Mason 
was a first-rate man of business, and was tly respected 
by all with whom he was brought into cnliaes on the affairs 
of the company. In the midst of the many arduous and re- 
sponsible duties which he was called upon to discharge in 
connexion with the business of railways, he found leisure to 
devote himself to the study of his favourite science—astro- 


nomy ; and was for some years a fellow of the Astronomical | 
| in a current 


Society. Mr. Mason, at the time of his death, was 46 years 
of age. He will, we understand, be succeeded in his post by 
Mr. Finlay, the p t traffic ger of the London and 
North-Western. 








Brexseck Literary asp Sciextrric LIystirvrion, 
SovTHamPrtoyr Bur.p1ses.—This Institution has just issued 
its prospectus for the winter session. Great attention 
appears to have been bestowed on the evening class depart- 
ment, for we perceive that arrangements have been made 
for providing instruction in every branch of education. 
The services of several well-known professors have been 
secured, and the hours at which the classes meet are such 
as will be found to be very convenient to those who are 
engaged in business during the day, while the fees are so 
moderate as to be within the reach of all. In the list of 
lectures and entertainments we observe the names of several 
of the most ular occupants of the platform. Professor 
Morley will deliver the opening lecture on Thursday, the 
80th inst. The circulating library has been much improved 
during the past year, and the reading room is well supplied 
with current literature. A part of the programme of this 
Institution is to prepare candidates for various public ex- 
aminations. Great success has attended its students in 
former years, and we doubt not that every effort will be 


| made to maintain its high reputation in this respect. 


Tue Derxorr River Tusyet.—The experimental borings 
for a site for the projected tunnel under the river at this 
= have now virtually been concluded. The earth was 
‘ound to be more and more favourable at each successive 
trial. Occasionally soft ‘ streaks’ were found near the surface, 
but a few feet down a hard tenacious formation of blue clay 
was ee which presents a very uniform ap- 

rance. greatest depth of water is found about 
200 ft. from the shore, where it is about 48 ft., whence it 
— shoals to a depth of about 25 ft. upon this side. 

dophh chove samed (48 ft.) may be considered the maxi- 
mum, except so far as it is varied by 


holes. The depth of 
the borings is 98 ft. from the surface. The soundings of the 
river somewhat from those which have been under 
the a of Government, but this is very natural in view 
of the difficulty of taking accurate soundings with the lead 

three and a half miles an hour. The figures 
now arrived at are strictly accurate, being taken with an tron 
rod confined in a tabe, which tube is stayed in such a manner 
as to prevent swaying even in the remotest degree. 
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DAWES’S EQUILIBRIUM 


SLIDE VALVE. 


CONSTRUCTED BY MESSRS. KITSON AND CO., ENGINEERS, LEEDS. 
FIC.5. 


Fits 





Tue want of a thoroughly simple and permanently re- 
lieved, or equilibrium, slide valve applicable to all classes of 
engines is fully admitted, and a vast number of inventions 
have, from time to time, been brought out to supply the 
want. The requisite conditions, however, are by no means 
easy to fulfil, and the consequence has been that but few of 
the plans proposed have proved to possess any practical value, 
while a still smaller number has been found to be per- 
manently reliable. Amongst the most recent forms of equi- 
librium slide valve which have been proposed is that 
by Mr. William Dawes, of Leeds, of which we herewith 

ublish illustrations, and which appears to us to ina 
Fgh degree the requisite qualifications of simplicity and per- 
manence. Mr. Dawes considers, and we think with some 
justice, that a valve to be permanently relieved must have no 
som or frictional sliding pieces whatever, and he has there- 
fore in designing his valve dispensed entirely with packing 
rings, springs, oljesting screws, &c., and uses instead of them 
what he describes as an “elastic, metallic, steam-tight con- 
nexion” which renders his valve practically in one piece, and 
yet provides all the needful i. 

M:. Dawes varies the details of his valve somewhat, ac- 
cording to the circumstances under which it is applied, and 
our engraving shows it as fitted to an outside cylinder loco- 
motive, Figs. 1 and 2 being respectively a longitudinal and 
transverse section, while Fig. 3 is an elevation of the back of 
the valve and travelling plate or frame. In these figures, a 
is the valve seat, or port face, with steam and exhaust ports 
as usual; while 6 is the valve, this having attached to it by 
screws the fixed joint plate, 6'. Between the valve and the 
joint-plate is held the thin metallic plate, e, which forms the 
“elastic, metallic, steam-tight connexion,” and which is 
secured to the frame, c, by rivets, as shown. The frame, c, 
works upon a face formed on the steam chest cover, and the 
parts are so proportioned that in putting them together a 
certain amount of compression or deflection—varying from 
tx in. to ¥ in., according to the size of the valve, &c.—is put 
upon the plate, e, and the —_ are thus kept steadily to 
their work. The size of the . ¢, is of course also varied 
according to the proportion to which it is desired to relieve 
the valve of pressure, and an opening is formed in the cover, 
4, for the escape of any steam, &., which may accidentally 
leak past the working faces. 

Altogether, Mr. Dawes’s arrangement is an exceedingly 
simple one, and we hear it has been tested with very satis- 
factory practical results. We may add that the valves above 
described are being introduced by Messrs. Kitson, of the 
Airedale Foundry, Leeds, and we may also state in conclusion 
that Mr. Dawes has schemed an ingenious arrangement of 
expansion gear in which his equilibrium slides are employed, 
and which we intend to illustrate in an early number. 





Tae Svrz Cawar.—On the 28th of September, the 
barriers against the e of the water into the Bitter 
Lakes having been removed, and the uired level having 
been obtained along the whole extent of canal, a steamer, 
with M. de Lesseps on board, made the direct, 
- without interruption, from Port Said to Suez, in 16 
ours. 





_ Taz Merzoporrran Disrrict Ratuway.—The interest 
in the City with regard to the extension of the 


Metropolitan District Railway to the Mansion House, and | 


the construction of a subway thence to the 

is such as could only be i 

important avocations centre in that and it is 

that a memorial, perfectly un ted in the character 
on the 


Royal E 


and weight of its signatures, has been 
subject for tranamiasis to the Moteopoltan Woted of Works being arranged as shown in Fig. 1, so that the 








xchange, | requisi 
by the multitude whose cal i 
| saw-mull 


| and counterweights is avoided, b idi 
worked fons 


we week ublishing a two-page engra 
came fb Abate maalaet eae 





FEED GEAR FOR FRAZER'S 


by Messrs. A. Ransome and Co., our illustration including 
views of Frazer's equilibrium deal frame (of which Mesars. 
Ransome are the so kers), a circular saw bench with 
self-acting feed, and a band-saw fitted with adjustable saw 
pulleys and Richards’s ing box. Each of these machines 
we shall now proceed to describe in detail. 


Frazer's Equittertcum Deat Frame. 

In ordinary deal fra provided 
frame, it is necessary that this swi 
balanced i 
that a heavy fly-wheel 
te regularity of motion. In the machine we 
’ however—which was i 
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gaws. The rate of feed can be varied, by means of the ar- 
t of friction wheels we have described, from 18 in. 
to 6ft. per minute, and as each swing frame has independent 
feed 
employed in sawing different kinds of timber, and the 
ive rates of feed can be regulated accordingly. 


together, the deal frame we have described is an ex-| 
ceedingly well-arranged machine, and it is capable of doing | 


excellent work, and turning it out at a very high speed. 


Messrs. Ransome guarantee these frames to be each capable ; driven 


, the two sides of the machine ean, if desired, be | 


as side with clutch teeth, i. Into these clutch teeth takes 


a sliding elutch, j, which is carried by the short longitudinal 
shaft, g', and works over a feather on that shaft, so that it 
may be thrown in and out of action by means of a forked 

[ iver ensestel- Ane. tal. ath. 6 lever, &, at the 


| opposite and feeding end of the machine. A worm, /, on 4 


into the worm wheel, A, on the longi- 
tudinal shaft, g’. and upon this cross shaft, /', is also keyed 
the ed pulley, ¢, with several speeds. -This pulley is 
the band, @', from the grooved pulley, d, on the 


cross shaft, I, 


of sawing at the rate of fifty 12ft. Yin. by 3in. deals with saw shaft, which as already explained is the driving shaft of 


three cute in each hour, and we believe that this per- 
formance is well within their powers, while they work with 
an ease and smoothness which promises well for the durability 
of the working parts. 


Bayp Sa¥ 


The band-sawing machine, shown on our two-page engrav- | inside the drum. 
msesses, apart from its generally meat design, several | drum, /, and return it to its starting position the clutch is 
which render it| disengaged, and the cord or chain, /', is then free to be 


ing, Pi 

peculiarities in 

entitled to special notice 
t packing botes, designed by Mr. J. Richards 


its constructive details 


saw guides o 
of Philadelphia, whose neat coupling for shafting we illus- 
trated and described on page 39 of the present volume. | 


The construction of these guides is shown clearly by the 
detail views, Figs. 3 and 4, From these views it will be 
geen that the back of the saw bears against a plain steel 
roller, mounted on an axis with conics! ends, which run in 
_ pair of adjustable brasees, as shown These brasses—each 
of which is held in position by « set screw—are capable of 
being shifted kc ogitudinelly so a8 to take up any looseness 
caused by wear, and the outer end of each is hollow, so that 
it forms a receptacle for lubricating materials. The lateral 
guidance of the saw is afforded by wedge-shaped pieces of 
steel about * in. thick, these packing pieces bemg arranged, 
as shown in Figs 3 and 4. and being varied in number ac- 
cor‘ing to the width of the saw to By raising or 
lowering these wedge pieces, they can be made to clip the 
gaw as tightly or as loosely as may be desired, and when 
adjusted they are secured in position by screws passing 
through slots formed in them, as shown. It will be 
that in this packing box the thrust of the saw, due to the 
work being forced up against it, is received by the steel 
roller and gives rise to rolling friction only, so that the back 
of the saw is not heated, and there is no buckling caused by 
the unequal expansion of the two edges of the saw blade 
The arrengement renders the machine we are describing 
particularly fitted for cutting thick timber. and experience 
with American machines fitted with Mr. Richards’s packing 
boxes has shown that the latter effect a very material reduction 
in the breakages of saws—an advantage which the users of 
band sews well know how to appreciate. 

Another feature in the machine we are describing consists 
in arrangements provided for shifting the saw pulleys in the 
direction of the length of their axes so as to cause the saw to 
run on different portions of 


be guided 


seen 


their circumferences at ple asure 
and thus obtain an equal wear of the leather faces with which 
the pulleys are provided. To this end the upper pulley is 
made capable of being shifted longitudinally on its shaft by 
means of a screw and hand wheel, while in the case of the 
lower pulley the shaft itself is made capable of being shifted 
longitudinally in its bearings. The arrangement empl yed 
to effect this is shown clearly by Fig. 1, and will require no 
further explanation 

Figs 1 and 2 also ahow the 
maintaining the required tension 
these it will be seen that the axis of the upper saw pulley is 
carried by a slide having fixed to it a rack into which a spur 
wheel gears. This wheel is fixed on a short shaft which 

ases through the frame of the machine and is provided at 
its outer end with a lever, the extremity of which is pressed 
upon by a spiral spring, of which the tension can be regulated 
by a screw and hand wheel, as shown in the engravings. 

Oracviar Saw Bencn. 

The third machine shown by our two-page engraving is a 
circular saw bench with a very neat arrangement of feed 
gear which has been patented by Mr. Allen Ransome. Ke- 
ferring to the figures, @ is the table on which the timber is 


Fic.a. 


arrangement adopted for 
on the saw blade, and from 





¢ @renlar saw mounted as usual on a cross shaft 
its outer end carries the dmving pulleys, c, and the 

grooved cone pulley d, whereby motion is communicated by 
means of a band, a’, to the er oved cone pulley. ¢, of the 
gearing for feeding forward the timber. This gearing con 
tists mainly of the transverse vertical drum, f, around which 
” f', by which the tim er 

reared we table up to th Within the 

‘ f.aring of teeth Tried g. 2), into 
which gears a pinion, g, keyed on a short longitudinal shaft, 
q'. has shaft is supported in suitable bearings within the 
framing, and it carries a loose worm wheel, 4, provided on 


nese « nd of the rone or cheir 


saw 


(as 80080 Inf 


Foremost amongst these are the | 


the machine. 

In order to set the feed motion in action it only neces- 
sary to en the clutch, j, with the teeth,i « the boss of 
the worm hed. h, and a winding-up motic is then im- 
‘ed to the jun, f by the pinion, g, actin, o: the teeth 

o unwind the cord or ebain from the 


drawn back by band so as to be ready to repeat the feed 
motion. This arrangement of feed is very simple and works 


admirably, the power being very directly applied, while the 
machine is of thoroughly good design throughout. 


THE MANUFACTURE OF RAILS.* 
By Mr. E. WiitiaMs, Middlesbrough. 

Ix this paper Mr. Williams stated that he proposed to 
give as concisely as he could the opinions he entertained 
ag to rails. and to consider, from the stand-point of a rail- 
maker. the several kinds of rails in use, the merits and 
demerits of each, together with the processes of manufac- 
ture generally used. the paper said: The rails of to-day 
are of two distinct kinds—those made from ingots and 
those built ap; and it must be admitted that—questions 
of cost and possible supply not considered—ingot-made 
rails are best. We are in the habit of deseribing the two 
kinds as steel! rails and iron rails—a description obviously 
incorrect—because the Bessemer rails now making have a 
per-centage of carbon much lower than that of steel proper 
as we used to know it. Besides, it is, so far as I know, im- 
possible to define when iron ends and steel begins. It will 
then be as well to call the two divisions ingot rails and piled 
rails. For many years makers of iron by the old processes 
have desired and endeavoured to produce ingots or blooms, 
each from a single puddied-ball, that would roll into rails. 


This. if it could be done, would, I have no doubt, make rails | 
equal to any ever made ; but the difficulties seem insuperable. | 
been, and may be | 
obtained; but it appears impossible to produce moderate | 
compactness of the iron without more work upon it than is | 
I have come to the conclusion, | 


Puddled-balls of sufficient size have 


possible in one operation. 
theugh most unwillingly, that we shall not succeed in pro- 


ducing by puddling, workable, unweided, solid blooms: and, | 


so far as our present knowledge extends, ingots cheap 
enough to make rails on a considerable seale are only to be 
obtained by the Bessemer process. Whether or not the 
Siemens-Martin process can compete, in point of cheapness 
of production, with the Bessemer process, is as yet unproved, 
and the question need not arise here. It is sufficient now to 
know that both can, without doubt, produce ingots that roll 
into rails without much difficulty, and that such rails, being 
free from the possibility of lamination, must be more enduring 
than built-up or piled rails, however carefully made. It is 
not unlikely that further experience may determine the pre- 
cise constitution ingots should have to produce the most en- 
during rails, but at present this is matter of opinion only. 
The freedom from welds and layers is an enormous advan- 
tage, and the-use of ingot rails will, I feel sure, go on in- 
creasing, though the rate at which they will push piled rails 
out of existence must, of ¢ourse, depend on the relative costs. 

If the phosphorus difficulty could be got over, and the 
cheap pigs of the Cleveland district were available for the 
Bessemer process, there would be so great a reduction of 
cost that ingot rails would be almost as cheap as piled ones, 
ond the latter must at onee give way ; 
present any good ground for expecting that such a change 
is near, and | see no reason to suppose that for some time 
to come ingot rails will become anything like universally 
used, because of their price. The removal, in February next, 
of the bulk of the present Bessemer royalty-charge, will, no 
doubt, reduce the selling prices of ingot rails; but I am mis- 
taken if, after all, they can be produced so as to be sold 
within 40s. or 69s. per ton of the average selling price of good 
piled rails, the life of which, in the ordinary portions of a 
heavily-worked railway, would be about fifteen years. For 
the very severely-worked places ee. at almost any 
moderate extra price, are, of course, best. 

Strenuous efforts have been made by nearly al] the great 
iron makers everywhere to produce steel topped rails, which, 


| it was hoped, would be much more lasting than the usual 


piled iron rails, and less costly than ingot rails. Puddled 


steel seemed to offer a cheap and good material for this, and | 


after some difficulty to begin with, 1t was produced of uniform 
quality. Itis, no doubt, a material capable of resisting well 
the wear and tear of railway stock, but it could searely be 
welded at all, and as it could not be obtained in solid bleoms of 
the rail size, the system failed and has been abandoned, in 
this country at least, entirely. That Bessemer stee] slabs can 
by great care and skill be so fastened to iron as to make 
rails that will wear well is proved by the instances of the 


rails supplied to the Edinburgh and Glasgow Railway and to | 


the Swedish Government. Vrobably there have been some 
other instances also, but 1 do not expect to find such rails 
coming into general use, because of the difficulty of welding 
on the steel plate, which is not much, if at all, less than that 
of the puddled steel before spoken of. It need not be told to 
this meeting that steel, however mild, will only stand a com- 
paratively low heat, while iron, to weld at all, must have a 
high one. Giving the steel top a mechanical grip is, no 


doubt, to make the best job possible, but the channel steel 


| * Abstract of paper read before the Iron and Steel Insti- 


tute at Middlesbrough. 


but there is not at | 


slab has the disadvantage that the horns prevent the escape 
sideways of the superfluous cinder, which at best in 
too much between the layers to be welded together. This 
could not fail to produce faulty welding, which the traffic of 
an Sagi railway, sueh as the North-Eastern, would cer. 
tainly bring to light ite the mechanical fastening. 
So far as I can see, t the only choice as to rails lies 
between those made from ingots and piled ones, and in the 
i as to the Martin: process it may be 
the Bessemer process will supply the former. 
not desire 7, any doubt or even opinion as 
value of thé Siemens-Martin process ; but 
least, in — for rail 
B an experimental stale, and it is 
what fon of the rail ingots of 
mupeyy- The mt price of ingot rails 
ton gs flange sections, and it is, 
a is is not pemnenntien After 
ebruary next 4 save most of the ty for 
patent je =f Gae e assumed that raris ion 
say to 9/. per ton. rails are at ing like 
this price, good piled rails, the average selling price of which 
is not 67. 10s. ton, and which, under moderate traffic 
would live on the av 15 years or more, will, I believe, 
hold their ground and in demand. I wish to make it 
clear that ry Ba apply only to iron rails; the 
very lowest kind is only bought by t who give them- 
selves no concern as to quality, and first cost will in such 
eases be the only consideration. It is not unfrequently 
asserted that, asa rule, the rails (of course all piled rails) 
of twenty years 80 j were a more enduring kind 
than those st , 1 ‘think there is some truth 
in the ; : be forgotten that 
the duty imposed on rails now is much im excess of 
that they had to bear in the early days of railways; and 
that, of life is not a correct standard 
which to measure their quality. Ag the’ weight upon 
rail increased, engineers and manufacturers simul- 
taneously adopted the use of more fibrous iron’ as a pre- 
ventive. Still every now and then a rail would break 
despite the extra endeavour to prevent it, and notwith- 
standing the heavy and heavier tests which rails were re- 
quired to stand. This has gone on for many years until 
jnot a few of the specifications framed by engineers, 
| certainly with the view of ensuring excellence of quality, 
bring about the reverse, because to meet them rails are made 
of fibrous, and therefore difficult welding iron, at an increased 
cost and less serviceable than those made after a simpler 
system. Even, after all the additional cost and the diminished 
value of the toughet rails, there isan occasional breakage (as 
there is also now and then a breakage of ingot rails), and I am 
of opinion that it will be so, despite all possible care, and 
| irrespective of price. We all know that a per-centage of 
piles or ingots heated are, even by the best workmen, so 
over-heated, at some stage or other, that they fail into 
| pieces, or become torn in the rolls; there are also, no 
| doubt, some which are heated a shade short of this 
| point, and just hold together, but are almost as brittle as 
| porcelain when finished. ‘This oecurs while the great bulk 
| of the rails are abundantly strong, and I do not see how 
| any system of testing can detect the unfortunate instances. 
| They cannot under any tolerable supervision be more than a 
| small proportion—under good watching very small—but I 
} am afraid they will always be a proportion, as there is in 
| the case of erucible steel tyres, which cost eight or ten 
| times as much as rails, and which have all possible care and 
| skill devoted to them. Supposing the all but broken rails 
| to be 1 in 100,000, it will be evident that there is small 
chance of that one being selected for testing, and if it were 
' chosen, it would be found so exceptional that nothing more 
; serious would follow than the testing of a few more rails to 
| prove that it was exceptional. I do not at all advocate the 
discontinuance of the system of testing rails—no prudent 
maker would abolish it even though it were not insisted on, 
but it is, I am sure, the fact that the excessively heavy fall- 
| ing weights, prescribed frequently, do necessitate the use of 


Z 
therefore w 
the future it will 
is about 107. per 
I believe, the fact that 





| 


| iron for rails that welds with difficulty, and, therefore, does not 
make the best rail for wear. To meet the severe falling tests it 
it absolutely necessary to use fibrous iron, and not to heat too 
much—in fact, to make the piles of iron that, do what you 
will, is very difficult to weld, and then not to give them the 
amount of heat necessary to make as good a weld as might 
be. On this subject I have thought and experimented much, 
during a neneine long experience, and | am satisfied that 
a fibrous nature and weblability do not go together, and that 
only well-puddied, crystalline iron welds easily, and, there- 
fore, with moderate certainty. Given any kind of —— 
iron, it welds more easily in its first stage, that of puddied 
bar, than at any future one; and the effect of roughing it 
down, that is, of extra piling and rolling, is always to 
diminish the weldability of the resulting rail piles. Those 
who make cable bolts, best boiler plates, and other similar 
iron, know how certainly they are spoiled ifthey are worked 
| hot—in other words, if they are welding hot. Cable bolts 
| for a chain are not the worse, but the tougher and softer, 
| beeause the layers of which they are composed are only 
| firmly struck together, and not welded; but in rails weldin 

| is the very life itself. As often as opportunity offered, 

| have carefully examined rails that had borne an unusual 
| amount of work before becoming so worn as to be replaced, 
| and in, I think, every instance they were what we now would 
call very brittle rails, and had a rough crystalline fracture 
| when broken under a falling weight. It is, I think, un- 
| desirable to use rail piles of great cross sectional area, which 
| are less likely to be heated equally to the centre than were 
| the small piles of a quarter of a century ago. Rails at pre- 
| sent are heavier and longer than formerly, and it would not, 
} : ; J: 

I presume, do to go back to piles 6 in. square, or thereabouts ; 
| ie would, however, I think, be well not to exceed Sin. by 
| in., which, with blooming and double-heating, might be 
} well welded. The two great rail-producing districts of this 
country are Wales and the North of England, and each bas 
a — of working different from the other. 

systems have been explained in detail, and with the 
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aid of diagrams, Mr. Williams went on to say “that the 
Welsh system bas the merit of more work pty omg a 
js, greater consolidation, than is obtained by the 

land system. This is a doubtful advantage, if it 
believe, that the iron for rails i 

4 worked, while it has the it 
Gone welds in the a the rails. 
En item uces crystalline 
Seoat possible ae when the iron of 
not too much worked, and thus made 
most weldable kind, though somewhat 
it seems to me, is likel uce ing rails, and I 

believe that with proper attention, rails can, 

Ee oe cae ened r — ene 
as to com 8 in ucod by 
the Sees Sool Mr. Willinoe etal, “My 
desire has been to lay before those who make, and those 
who use rails, the concltisions my experience has produced, 
as to the causes of the unsatisfactory wearing power of piled 
rails, and to show how, in my opinion, the evil may be 
abated. The subject is very important to all, and to no 
class of men more than to those who, like myself, make 
These are now in competition with ingot rails of 
and cannot, I think, possibly continue 
in demand, unless the care be given to the manufac- 
ture, both as regards used and the welding. Weld- 
ing, I hold to be the one thing needful, and we should never 
lose sight of it. As I have before said, the chance of obtain- 
ing thorough welding would be much increased by not in- 
sisting on more toughness and fibre than is absolutely neces- 
sary to guard against so much brittleness as would bring 
about breakages of the rails in work.” 


s 





A vote of thanks having been accorded to Mr. Williams 
for his valuable paper, a discussion, of which the following is 
an abstract, took oe 

Mr. J. T. Smith (Barrow-in-Furness) considered that the 
Institute had been placed under great obligations, as was the 
iron trade generally, to Mr. Williams; and the obligation 
would be increased if the definition he had been pleased to 
give of steel rails could be carried into effect. There was a 
point on which he thought Mr. Williams was misinformed, 
and that was that in a tew months (in February) when the 
Bessemer royalty would. be reduced, rails of that character 
could be had at 92. ton. So faras he had been able to 
ascertain, rails had at very nearly that price for a con- 
siderable time, and the majority of the steel rail masters were 
looking forward to the time when the royalty would be re- 
duced, that they might be able to recoup themselves for the 
expenditure they had had on their works. Mr. Williams 
also stated that iron rails were capable of standing the wear 
of a considerable traffic for as many as fifteen years; that he 
did not doubt, because he knew instances in this country 
where rails had been down that time or longer. 

Mr. R. Fothergill, M.P. (Aberdare), asked Mr. Williams, 
who had attached so much importance to the perfect welding 
of the rail pile, what, in his opinion, constituted perfect 
welding. Did he consider that welding consisted of the two 
surfaces being, as it eased gre together by the cinder—the 
oxide of iron which formed together between them ; or did 
he consider that the metal in itself had a sticking quality 
without any intermediate material? Did he consider that 
the two surfaces became incorporated together ? 

Mr. Walter Williams (Tipton) briefly described the manner 
in which rails were manufactured on the Continent, especially 
in Russia. He had seen from a 12 in. pile rail finished at 
one heat, the head crystalline and the flange fibrous. If they 
were able with their common puddled iron to make rails that 
stood the test that ouriron stood, there must be really some- 
thing in the first process. The rails were rolled out at the 
rate of one a minute—100 revolutions were attained by the 
rolls—with perfect crystalline top and fibrous bottom. The 
welding must be perfect, or the defect would evince itself in 
the crystalline top. The iron was similar in quality and 
character, and if they were able to do it there, 1t must be 
possible to do it here. 

Mr. Hopkins (Middlesbrough), as one practically connected 
with the manufacture of rails, offered his thanks to Mr. Wil- 
liams for his eminently practical paper on rail making. He 
presumed the author, in condemning the system of excessive 
testing, applied his remarks especially to double-headed rails. 
If so, he entirely agreed with him. Practically, a lighter. 
test was sufficient to secure a thoroughly good, general wear- 
ing rail, and a rail that would stand the traflic of any rail- 
way. As regarded the rail with wearing head and flange 
foot, to make a bearing surface on the sleeper a much 
heavier test could be applied than in the case of double- 
headed rails; for im the former the fibres were at the foot 
of the flange of the rail, a crystalline head being still pre- 
served. 

Sir William Armstrong need hardly say that, in the 
manufacture of guns upon the coil system, a perfect weld- 
ing was of just as much importance as it was in the manu- 
facture of rails; and great attention had been given both 
at Elswick and at Woolwich, to the devising of a test which 
should indicate with some degree of certainty the fitness of 
the iron for the purpose of making a perfect weld. | he 
conclusion arrived at eventually was this (and it was arrived 
at both in their practice at Elswick and at Woolwich), that 
in proportion as the iron had a steely character, so in pro- 
portion it was unfavourable for welding. The indication of 
its steely character was obtained in this way—they took a 
Specimen of the iron, heated it to a certain point, and then 
plunged it into water; if they then found its tensible 
strength was increased beyond a certain limit, it was rejected 
as unfavourable for welding. That iron welded most per- 
feetly which underwent no increase of strength in the 
process of) hardening. Almost ali iron did receive an ac- 
cession of strength similar to that observed in steel hy the 
process of plunging when hot into cold water, though to 
® less degree. He had a little — in reconciling 
what he had just stated with what Mr. Williams had said 
in reference to the constant re-working of the iron, unless 





it did assume something of a steely character, which he 
had some difficulty in ing. 
another point on which he might 
diffidence, and that was in regard to 
& particu il—allowing a heavy weight to fall upon it— 
solght be very well tor indiesting the general chansten of 
the material, but it was not at all a proper of 
ing out the rails which were defective in manufacture, 
not see why there should be any di 
a rail to a moderate test of that ki 
difficult to devise some apparatus by w 
done withoutany manual labour at all. If the rails were 
on a moving machine and struck with a certain force 
which would not endanger a good reil, but which would as 
certainly break all rails which were inherently bad, the end 
would be answered. ; 

Mr. L. L. Bell would scarcely, in a company embracing so 
many men of more extensive and more réeent experience 
his own, as that meeting did, have made any observations, 
except for one or two remarks which had been made. He 
would, however, take the opportunity of expressing his ac- 
knowledgments to Mr. Willams, for his very valuable and 
able paper, and he would also call the attention of the 
meeting to the advantage likely to follow from the estab- 
lishment of an institute like that which brought together 
a of experiénes and large information in the various 

ranches of the irom trade, and all viewing its condition 
from different points. That impression was awakened in his 
mind by the remarks of Sir William Armstrong, as to his 
experience in the treatment of iron, though for a different 
purpose entirely from that of rail making, namely, that of 
ordnance. Having alluded to one or two of the remarks of 
Mr. Smith, he said that, having in the capacity of railway 
director, had experience in the use of rails, and taking a 
deep interest in the prosperity of the Cleveland trade, he 
felt justified in giving them the results of that little ex- 
perience. It was of the greatest importance that they 
should satisfy themselves ont the public that it was possible 
from the Cleveland ore to make a durable rail. e felt 
that the quality of rails generally had suffered materially 
from the wish on the part of the buyer to obtain the rail 
at far below the cost at which it could be produced, and 
secondly, harm had been inflicted on the manufacturer by 
the demand for a species of test utterly umnecessary and 
excessive. They had on the North-Eastern Railway a great 
number of rails which had worn uniformly down until! from 
absolute wear they had become unserviceable. It became 
a most interesting question to him to know what was the 
character of that iron which had been better able to stand 
the wear and tear of the railway than iron which appeared 
to be of a much better quality. He subjected it to an analysis, 
conducted by Mr. Marreco, a very competent person, who 
discovered not in one instance only, but in many, that the 
rails were distinguished by the excessive amount of phos- 
phorus they contained; and, in point of fact, was precisely 
due to that quality, in which, probably, Cleveland stood pre- 
eminent. 

Mr. T. W. Plum (Old Park Ironworks, Shropshire), 
thought it worth investigation whether a homogeneous rail 
from the solid bloom might not be made very nearly approach- 
ing in durability and quality to some of the steel rails. 
The days of steel rails were coming very fast upon them, 
and it might be worth while for the iron rai] makers to turn 
their attention to the subject. As regarded welding he 
might say that he had had some little experience in working 
iron for guns at Woolwich, and some time after that he had 
to start a tyre mill on the coil principle, similar to that 
adopted in the construction of guns, except that the bars for 
the welding were flat instead of square as used for guns. He 
encountered some difficulty in getting the coils to weld pro- 
perly, and after some little experience he had them made 
with convex sides; and so superior was the result obtained 
by the use of convex bars that, having on some oceasions had 
Swedish iron which was difficult to weld made into tyres, the 
result was perfectly satisfactory. It was desirable to con- 
sider whether rails could not be made from solid blooms, in- 
stead of piles as hitherto. 

Mr. Head spoke in reference to Mr. Williams's opinion on 
the nature of welding, and asked whether he thought it a 
process of sticking or gluing two pieces of iron together, or 
whether the two metals were consolidated into one. He 
thought all who had had much experience in welding well 
knew that the smiths threw a little sand upon the two pieces 
of iron, and he believed there were some very pure qualities 
of metal winch would hardly weld without the sand. That 
seemed to prove that it was the cinder which actually formed 
a sort of glue to stick as it were the two pieces together. 
The previous speaker had referred to Swedish iron as a very 
pure metal, but which was welded with difficulty. He pre- 
sumed that would be held rather to confirm his view of the 
question. Some elaborate experiments had been made by 
the Government with the view of testing how much chain- 
cables were inferior in tensile strength to the iron from 
which they were made, and the bars so welded (when pro- 
perly welded) were found to have above 90 per cent. of the 
strength of the solid iron. Welding, therefore, properly 
done, must be considered almost as strong as solid iron. 

Mr. Williams then replied to the several speakers. It was 
most comforting to hear from Mr. Smith that there was no 
probability of the price of ingot rails coming down to 9/. per 
ton; but he would take some persuading to bring him to 
believe that they would not go lower, and it was manifestly 
al) the better for people who were pursuing the business 
which they were told was in process of being ervilised off the 
face of the earth, to know that the difference between ingot 
rails and the cost of their iron rails would be more, rather 
than‘less. With a difference as between 61. 10s. and 91. 
they would be able to hold their own and live, and if 
the price of steel rails were bigher than 9/., they would, of 
course, have ail the better chance. Of this, however, he 


was convinced, that they could make very good rails from 
district. were some at least who 


the iron of that There 











one surface actuaily brought into contact with the 


the better the welding. So far as he knew, perfect 
welding, that was complete contact or an at all 
approaching it, was utterly and entirely i ex- 
cept by melting or something close to it. No 

the wrought iron of that district did weld well, and he 
tind Doms S7iig So commas Oe i. The réason, he thought, 


must be this the thin layer of cinder that 
upon the face of the bars of iron was, when 


: 
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the iron of that district so exceedingly fluid that it ran away 
and became very thin, and therefore admitted a greater pro- 
portion of the surfaces to come into actual contact one with 
the other. Those were the best explanations he 


With regard to Mr. Walter Williams’s observations, 
say that he had seen the manipulation of the large 

the Continent, and he arrived—not at the conclusion Mr. 
liams had arrived at, namely, that they made rails 
a good ieb, but —- ja ee, He did not ae 

ssible any ordina rnace, by an i 

fo heat a pile of 12 rf 13 in. at the Kalbe 4 shoal ovat 
heating some other ion of it, and so make the perfect 
weld there ought to be. Again, 100 revolutions per minute 
was no extraordinary speed, nor was the making of rails at 
the rate of one a minute extraordinary work. Much had 
beeri said about the superiority of foreign rails and iron- 
workers. He had been at the trouble to visit the great iron- 
works on the Continent with the view of ascertaining the 
facts, and he went with as unbiassed a mind as it was pos- 
sible ; certainly not with any desire to prove a case on his 
own side ; and he was bound to say that he had seen nothing 
in the wrought-iron operations on the Continent except a 
few girders, which were simply considered an achievement, 
that was superior, or, indeed, on the whole, equal to the 
iron manufacture of this country. He was firmly of opinion 
that whether they considered the men who were the leaders 
of the ironworkers, the machinery used in the making, 
or the skill of the ironworkers themselves, they need not 
have any fear or any shame in being strictly compared 
with the machinery and the men of the Continent. In 
answer to Mr. Hopkins, he admitted that his own re- 
marks did not apply so much to flange rails as to double- 
headed rails. It was no doubt possible to make a very crys- 
talline head and a very fibrous flange, but even in that case 
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the difficulty of welding was much increased. For sue- 
cessful rail making it was necessary to have a great heat on 
both edges of the bar; if not, a different degree of elongation 


would be produced, and the bars would come out twisted in 
all directions. They would have a better chance of making 
a thoroughly good rail when they had similar quality of iron 
all through, instead of having crystalline heads alone. In 
alluding to Sir William Armstrong’s observations, he said be 
presumed that in welding the coils together a very high 
degree of heat was necessary, and he sbonld like to know 
whether when a welded coil was broken, after the welding, 
the iron was always found to be of a very crystalline 
character. Unless be was altogether wrong in his opinion as 
to fibrous iron, it was extremely diffieult to weld at any heat 
whatever; a very high heat always converted fibrous iron 
into erystalline iron. The idea of testing each rail by a self- 
acting apparatus was very ingenious, and appeared prac. 
ticable. @ was not sure, however, that the blows n 

to try each rail would not go a very long way toward spoil- 
ing it. If the ede sore thy the ren eBes : — 
really necessary, and not to the extent requi t 
parchbese, it might be done without damage to thé aif. 
it was a question, however, whether the buyer would be con- 
tent. Again, the blows must not damage the surface of the 
rail, otherwise a starting point would be afforded for the 
wearing of the rail. Mr. Plum hoped they would still be 
able to make rails from solid puddle blooms, He himself 
did not, and be did not think ‘that avy amount of bammer- 
ing could give them what they wanted. The puddie-ball was 
simply a sponge, and the larger it was the larger the cavities 
in 1 would be. Those cavities were full of cinder when the 
ball came under the hammer. In the process of hammeria 
the outside was so closed up that the cinders from the in 
could find no escape. Hammering, then, to aby extent 
would simply flatten the cavities without at sll expelling the 
cinder; and he did not see how, under snch a state of things, 
they could ever have a solid rail, Mr. Head had 

the employment of sand; but be bad tried that many times, 
and bed not been able et all to sueteed. He tit 
would be impossible so to regulate the quantity as to make 
sand availabie. The irregularity and ancertainty iu eo | 
on the sand would tend to greater evils that those 

they were endeavouring to avoid. 
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CENTRIFUGAL MACHINERY FOR DRAINING 
SUGAR. a ileal 

Ws annex illustrations of an my 

—— machine for draining —-. igned and recently 
in this country by Messrs. Hugh Walbridge 
Patter: and Robert erty, of Gloucester, New Jersey, 

4. is machine includes several peculiarities, which we 
can best explain by describing it in detail. Ref to the 
engravings it will be seen that it consists of a drainin 
‘gibter or basket, A, of an approved form, secured to 
suspended upon a solid vertical driving shaft or spindle, B, 
within an outer casing, C, of the ordinary shape. The 
vertical driving spindle, B, passes through the bottom of the 
basket, and extends down centrally through an aperture, c, 
in the bottom of the casing, C, into the open space below ; 
and it may nee with a shoulder, a, to support the 
basket, A, which in such case is secured 7 of a nut, 
b, serewing down against the bottom of the basket upon a 
thread cut on the spindle, as shown in the engravings. The 
aperture, c, in the casing through which the spindle passes, 
is of such a diameter as to allow the spindle free play, but 
yet to restrict any excess in the orbicular motion of the 
basket in its sovintione. It may be advantageously lined 
with india-rubber or other elastic material. This extension 
of the spindle down through the a vents all danger 
of injury to the operatives in charge of the machine from an 
eosidental breakage of the spindle, for in such case the 
basket will be at once caught and supported by the casing 
The casing, C, of the machine rests, and is supported in the 
usual manner upon the floor. 

The basket, A, may be made of thin sheet metal corrugated 
circumferentially, and covered inwardly or outwardly in the 
customary manner with wire nettings. Numerous apertures 
are pierced along the co tions in the outer curves to 
permit a free egress of liquids from the basket. By dispos- 
ing the ions circumferentially, instead of transversely, 
they will retain their form notwithstanding the rapid revolu- 
tion of the basket, and it is stated that, by piercing the outlet 
holes or apertures in the outer curves, al] tendency to clog up 
is prevented, and as the holes are connected by the grooves 
of the corrugations, which form channels allowing a flow of 
the liquid from the one to the other, they will remain always 
open and unobstructed. ; 

In order to obtain a basket still lighter and more pervious 
to the contained liquid in the mass to be dried therein than 
even the cumvagated basket just described, Messrs. Lafferty 
construct and use a basket, A', Fig. 2, of woven wire suffi- 
ciently strong to resist the centrifugal strain placed upon it 
when in operation. This woven wire is rolled so that it shall 
be as flat as possible on both sides, and is firmly secured in 
any suitable manner to a suitable bottom plate, d, and to an 
upper annular rim,o. The wire basket so formed is then 
lined interiorly with fine gauze wire, as usual in the ordinary 
forma of baskets for sugar-draining machines. Messrs. 
Lafferty prefer to suspend the spindle, B, from and -_ A 
hollow nut or cap, F, Figs. l and 2, screwed upon a t rread 
cut upon the spindle at the point at which it is desired to 
give support, and of which the annular flange projects lown- 
wards, and rests and works upon annular washers, w', placed 
within an annular oil cup, G, formed about a tube, e, made 
to fit closely upon the spindle, B, and to project, not only 
within the cup to prevent the oil from escaping down the 
spindle, but also below the same, to form an extended bear- 
ing between the spindle and cup, as illustrated in the en- 
gravings. The width of the annular washers, ww', is so 
much leas than that of the annular space within the cup as 
to leave an oil space between their outer circumference and 
the outer side of the cup, as shown. The oil cups, E or G, 
thus made to form and enclose the bearings upon which the 
spindle of the machine revolves, may be supported directly 
upon a fixed bracket or hanger, H, or upon a beam or other 
rigid support, and an elastic seat may, if desired, be interposed 
between the bearings and such rigid support. 

To prevent the danger of a fracture of the solid vertical 
spindle, B, from the effect of an unequal disposition of weight 
in its attached basket, A, and at the same time to steady it 
and prevent in some measure any vibration and jar, Messrs. 
Laff-rty provide an auxiliary elastic stay bearing for the 
spindle at a point intermediate between its suspensory bear- 
ing and its attached basket. Such auxiliary support for the 
spindle may be obtained without obstructing free access to 
the suspended basket by placing upon the spindle a fixed 
hollow shaft, I, firmly secured either rigidly (see Fig. 1) or 
with an elastic connexion to a suitable support above it, and 
which is made to extend down the spindle to the desired 

int of support. To obtain a close bearing between the 

wer end of the hollow shaft and the spindle the lower end 
of the shaft is threaded exteriorly, and is interiorly bevelled 
to form a conical seat, or is otherwise fitted with a circular 
conical seat to receive a split or divided conically faced ring, 
m, inserted therein closely about the spindle. This conical 
washer, », is held in place and forced upward in its seat b 
means of a hollow nut or cap, L, encircling the spindle, B 
and which screws upon the thread on the exterior of the 
lower end of the hollow shaft, I. This hollow nut may be 
suitably packed to form a close joint, and it is evident that 
the préesure of this conical ring, » (thus forming a bearing 
between the stay shaft, I, and spindle, 8) upon the spindle 
may be adjusted and stiffened or relieved at pleasure by 
screwing or unscrewing the nut. Instead of having in- 
dependent supports for the beari of the spindle and for 
this fixed hollow stay shaft, I, Mesars. Lafferty prefer in 
some cases to construct the support for this hollow shaft, I, 
with that of the spindle, B, as iliustrated in Fig. 2, so as to 
obtain greater neatness and com ness. To this end they 
cause the upper end of the hollow stay shaft, I, to embrace 
closely the projecting tube («, Fig. 2) of the annular oil cup 
enclosing the bearings of the spindle, so that the cup shail 
rest upon and be ae by the hollow shaft. The hollow 
shaft ws then upheld and supported by means of an outer 
flange, =, upon and about its upper edge, which rests upon 
the seat of a suitable bracket or Seen H!. 
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The machine is driven by means of a cone friction pulley | 
having an independent bearing, as illustrated in the figures, 
the solid driving spindle, B, being extended up above its 
point of suspension through an aperture in a cross piece of | 
the hanger or frame, H, supporting the same and through a | 
tube or sleeve, r, fitted therein and formed to embrace the | 
spindle closely. The loose division, N, of the pulley carrying | 
the driving belt is slipped down over the tube, r, and revolves | 
on it, and its lower end is extended in the form of a neck | 
which rests upon the bottom of a cup or groove, t, encircling 
the tube, r. One or more annular washers, #, may be inter- 
posed between the pulley and the bottom of the cup in the | 
oil with which the cup is filled, so that the friction of the 
pulley will be reduced to the least possible de A conical | 
seat is formed within this loose division, N, to receive the | 
counterpart conically formed upper division, M, of the 
pulley. This upper division, M, is combined with the | 
spindle, B, by means of a longitudinal feather or projecting 
key, s, Fig. 2, working in a corresponding slot or groove | 
upon the inner circumference of the division, so that the | 
division shall be free to slide longitudinally upon the spindle, 
but will engage therewith when revolving. Thus by drop- | 
ping the upper division, M, into its conical seat in the loose | 
division, N, the revolution of the lower division will be im- | 
parted to the upper division and thus communicated to the 
spindle, B, of the machine. The bearings of the spindle, B, 
within the encircling tubes or sleeves of the ol cup, G, 
friction pulley, M, N, and stay shaft, I, are kept lubricated 
by means of a self-feeding oil cup, 8, upon the upper end of | 
the spindle, from which the oil asses down a ove or 
channel cut therefor upon the surface of the spindle to the | 
uppermost of the bearings, as shown by dotted lines in 


. 2. 

fa order to check at pleasure the revolution of the basket, 
A, in their machines, Messrs. Lafferty apply a brake to the 
lower extended end of the spindle, b, as illustrated in Figs. 
land 2. This brake consists of a convex button or head, Q, 
upon the end of spindle, B, upon and against which a coun- 
terpart concave plate, W, is brought to bese at will by means 
of a treadle lever, T. | 

Instead of using india-rubber or other elastic packing in 
or about the bearings, or to control or operate upon the | 
moving parts of their centrifugal machines, as is the case in | 
some of the machines now in use, Messrs. Lafferty interpose | 
spi or strips of india-rubber or other elastic packing, } 
PsP, ween the hangers, brackets, or other supports from | 
which the machines are suspended and the beams to which 
— are secured. This elastic packing, it is stated, suffices | 
to dissipate the slight jarring which may occur in starting | 
the machine, and in combination with the elasticity of the | 
solid spindle itself, consequent upon its small diameter, per- | 
mits a sufficient deviation of the latter from a true vertical 
line as a proper balancing of the basket under any inequality | 
of load therein may require to prevent irre; ty in its | 
movements. 


| in America. 


| sections, viz., 


FiG.2. 


THE DEVELOPMENT OF HEAT IN BLAST 
FURNACES. 
Iw the abstract of the paper “ On the Development of Heat 
and its Appropriation in Furnaces of Different Dimensions,” 


read before the Iron and Steel Institute, last week, by Mr. I. 


Lowthian Bell, and which we published on page 212 of our 
last number, an error occurs in the summary showing the 
estimated disposal of the heat in the furnace. The author, 
in preparing the summary, had accidentally made the figures 
showing the losses by radiation, convexion, &c., twice as 
great as they ought to be: and the corrected summary is as 
follows : 
Heat Units.* Cwt. 
1. Reduction of oxide of iron estimated 
at ave ee ont ema ... 80,058 
2. Fusion of 20 ewt. pig iron ... «. 6,600 
3. - 2% slag om eos 16,225 
. Decomposition of water in blast ... 2,788 
5. Expulsion of carbonic acid from 
limestone... Son eee eo. 2,220 
. Heat carried away by tuyere water 1,816 
7. Radiation, convexion, and conduc- 
tion from sides of furnace -» 8,343 


63,050 


. Carried off in gases ... oie -- 10,800 


73,850 


Coan Migs or Prnwsytvania.—The coalfields of 
Pennsylvania supply neerly all the anthracite coal produced 
i ve been worked only for a compara- 
tively short time ; so late as 1812 they were unknown except 
by a few —. The coal region is divided into three 

e Schuylkill or southern district ; the Lehigh 
or middle district, and the Wyoming or northern district. 
The product of these regions last year arnounted to 13,405,016 


| tons. The bituminous coalfields of Pennsylvania, Maryland, 


and Virginia yielded over 2,000,000 tons more, so that alto- 

her the quantity of coal mined in 1868 was upwards of 
15,000,000 tons. In ing this amount upwards of 35.000 
people were employed. These are chiefly English, Welsh, 
and Irish, the last being mostly unskilled labourers, and the 
first two, those more or less acquainted with mining. These 
operatives live generally in houses belonging to the eom- 
panies, have their fuel for nothing, and before the present 
strike commen as miners from $5 to $6 a day, 
and as labourers from $15 to $19 a week. There are about 
fifty companies engaged in this coal business, with an 
aggregate capital of § 100,000,000, 


© The heat units in this case equal the amount of heat 
required to raise a hundredweight of water one degree centi- 
grade. 
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Ws annex illustrations of an arrangement of hot-air 
engine designed by M. Lars Albert Léonard Siéderstrom, of 
Paris, and lately patented by him in this count 
and 2 being vertical sections taken on planes at ri 
to each other; while the other figures show details which we 
shall explain presently. The chief peculiarities of M. 56- 
derstrom’s engine consist in the suppression of the ordi 

distributing valves of such 


paratus, and in replacing them 
by pistons ; in the mode of 


ributing and heating the air ; 
in the introduction of and mode of introducing the air by 
the upper part of the furnace; in the manner of feeding the 
furnace with fuel; in the arrangements for regulati 
paratus automatically, and of increasing or diminishing at 
| the combustion in order to obtain this regulation; and 
in the peculiar arrangement of the furnace. 

into the furnace, a, by an aperture, }, 
which is made at the lower part of the a i 
falls on to a movable cast-iron table, c. 
replenished with coal the fire is lighted at the upper part, 
and the draught required for the lighting u 
an aperture, d, Fig. 2, communicating wi 
i Fig. 5; this junction pipe is 
movable around the chimney. When the coal is thoroughly 
— and when the walls of the 
sufficiently heated for o ting, t 
turned alte into the gudlien pete in Fig. 
then serves as a stop-cock to close the orifice in the chimney, 
which then serves as an escapement pipe. The two a 
b and d, are next closed by means of plugs furnis' 
handles, like that shown at g. Fig. 1; t 
iron, and are wormed conically; they are furnis 
fractory clay to intercept the heat. The conical worming of 
the plug has the advantage of driving and crushing the dust 
which might come between the two parts in contact. 

When the apparatus is set in motion the air heated in the 
furnace circulates first in a space surroundi 
of the cylinder, which it previously warms, 
the lower orifice of a slide valve, 
in due time, opens to let the 
. below the driving piston, Z. 
ing drives the piston, Z, vertically, and compels it to rise by 
forcing and compressing the cold air enclosed in the upper | 
part of the cylinder, which cold air is driven by a piston 
ide valve into a eonduit furnished with a valve box, q, 
te the speed of the a 

air is heated to any required 
Gteater or lesser quantity into the furnace 


linder and furnace are 


, having a piston, which, 

















valve, 7, situate a little below the first. Moreover, to regu- 
late the temperature, and maintain automatically a constant 
pressure, this second valve, 7, is actuated by a lever, #, con- 
nected with a small piston working in a hollow cylinder, U, 
screwed on to the lid of the furnace, and by a connecting rod, 
t, carrying the counterweights. 

The air required to keep up the combustion comes down 
the conduit, v, into a circular space furnished underneath 
the lid of the outer envelope of the furnace, and then descends 
between the cylindrical rtion of the sheet-iron envelope, 
as shown in Figs. 1 and 2, and an envelope of masonry, n, 
consolidated with thin sheet iron ; it then rises into a second 
circular space, between the — of 
furnace, where it is heated by ti 


more branch pipes communicates with the tuyere, y. In 


this tuyere, in order to regulate the quantity of air and to 


throw it properly on to the furnace, is a cone, ¢, movable on 
its rods by means of a nut, which raises or lowers it at will. 


The volume of cold air which does not come into contact 
with the furnace circulates in a conduit, «, which surrounds 
the cylinder and descends between this latter and the masonry 


to prevent the heat rising into the upper part. The pi 
at both the head plates of the cylinder are actuated by the 
pparatus, 


rods, 7, [', impelled by the elbowed shaft, J, of the a 
by means of two cams, M, M, on the shaft, and which rest 
on friction rollers carried by the rods, 1,l'. The motion of 
these pistons takes place at the same time as that of the 
driving piston, Z. By the disposition of these pi the 
internal pressure compels them to the of the 
rod against the cams of the elbowed J. 

The driving piston, Z, is furnished with a sheath and carries 


an extension piece, H, filled with coal dust to 


the heating of the upper of the cylinder. 

the connecting rod, I, at the bottom of the sheath, and 
which transmits its motion to the elbowed shaft, J, g 
the fly wheels, L, L. ee 

K, east in one piece with the lid of the cylinder. The small 
distributing pistons, apart in Figs. 3 and 4, 
carry a segment, h, having’s centre boss and confined be- 
tween both the head plates, i, which by conically i 
the rod of the piston, and by means of s nut, are to 
their distributing rod. Moreover, two rings, a oe 
and 3, driven into the inlet conduits of the cylinder, in 
which these pistons work, are furnished with a slot for the 





masonry, », and the 
spiral pipe, B, for the 
escapement of the heated air, and by the outer side of the 
furnace consolidated with thin sheet iron to force the air to 
enter only by the cast-iron pipe, #', Fig. 2, which by one or 
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air a a o P part 

serves air 
HOT-AIR ENGINE. ae re mesenger octane 
’ across the slot, as also another iron p, fixed behind 
DESIGNED BY M. LARS ALBERT LEONARD SODPRSTROM, ENGINEER, PARIS. the segment. 

nasempep, sok he te atte de dee oh ce 
——— re- 
quired. Thus when the driving piston, Z, the outer 
air penetrates into the u fant of the eytinder Cuong 
the upper distributing plton, which i at its lowest poi. 
ho entmeuet Ei tae ns ir tok oan tia 
munication until the cold air at that moment shut up has 
furnace ; then it 
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Harvey's Sza Torrepors.—A considerable number 
— ——_. —e have been supplied by the maker, 

r. Willi unn, of St. George-street, London Docks, to 
the Russian Government. 


ARMSTRONGS FOR Gunsce.—The screw steamer Hotspur 
has sailed ae Some for the Tyne, where she will take on 
board a cargo of Armstrong 4. 
intended for the Greek ye Kaper} 


New Sreamsuir Compasixs.— The demands of the 
Australian and Indian trades have become so extensive, and 
the forthcoming opening of the Suez Canal being likely to 
do away with the use of sailing vessels to a very considerable 
extent, some of the en ising shi of Liv 
are combining together to substitute steam for 
vessels. Already we hear of the formation of a large com- 
-~ , which has a an order for a steamer of 440 ft. in 
en and of light draught ; and one of our oldest and most 
respectable firms is, it is said, about to follow suit. Our 
shipowners are quite alive to the changes which the success- 
ful navigation of the Suez Canal will bring about, and are 
building steamers suitable for the traffic 4 t route.— 
Liverpool Albion. 
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Americans calculate on a number of travellers to visit 


journey is done by river steamer, 
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the riders camping in the woods for the night, 
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CENTRIFUGAL MACHINERY FOR DRAINING 
SUGAR. 


We annex illustrations of an memes a 
Hug 


in this country by > ma h Walbridge 
and Robert y, of Gloucester, New Jersey, 
. machine includes several peculiarities, which we 
can best explain by describing it in detail. Referring to the 
engravings it will be seen that it consists of a drainin 
cylinder or basket, A, of an approved form, secured to 
cuspended upon a solid verti driving shaft or spindle, B, 
within an outer casing, C, of the ordinary shape. e 
vertical driving spindle, B, through the bottom of the 
basket, and extends down centrally through an aperture, c, 
in the bottom of the casing, C, into the open space below ; 
and it may be provided with a shoulder, a, to support the 
basket, A, which in such case is secured by means of a nut, 
b, screwing down against the bottom of the basket upon a 
thread cut on the spindle, as shown in the engravings. The 
aperture, ¢, ia the casing through which the spindle passes, 
is of such « diameter as to allow the spindle free play, but 
yet to restrict any excess in the orbicular motion of the 
basket in its sovelations. It may be advantageously lined 
with india-rubber or other elastic material. This extension 
of the spindle down through the casing prevents all danger 
of injury to the operatives in charge of the machine from an 
accidental breakage of the spindle, for in such case the 
basket will be at once caught and supported by the casing 
The casing, C, of the machine rests, and is supported in the 
usual manner upon the floor 

The basket, A, may be made of thin sheet metal corrugated 
circumferentially, and covered inwardly or outwardly in the 
customary manner with wire nettings. Numerous apertures 
are pierced along the corrugations in the outer curves to 
permit a free egress of liquids from the basket. By dispos- 
ing the corrugations circumferentially, instead of transversely, 
they will retain their form notwithstanding the rapid revolu- 
tion of the basket, and it is stated that, by piercing the outlet 
holes or apertures in the outer curves, all tendency to clog up 
is prevented, and as the holes are connected by the grooves 
of the corrugations, which form channels allowing a flow of 
the liquid from the one to the other, they will remain always 
open and unobstructed. 

In order to obtain a basket stil) lighter and more pervious 
to the contained liquid in the mass to be dried therein than 
even the corrugated basket just described, Messrs. Lafferty 
construct and use a basket, A’, Fig. 2, of woven wire suffi- 
ciently strong to resist the centrifugal strain placed upon it 
when in operation. This woven wire is rolled so that it shal] 
be as fiat as possible on both sides, and is firmly secured in 
any suitable manner to a suitable bottom plate, d, and to an 
upper annular rim,o. The wire basket so formed is then 
lined interiorly with fine gauze wire, as usual! in the ordinary 
forms of baskets for sugar-draining machines. Messrs. 
Lafferty prefer to suspend the spindle, B, from and upon a 
hollow nut or cap, F, Figs. 1 and 2, screwed upon a thread 
cut upon the spindle at the point at which it is desired to 
give support, and of which the annular flange projects down- 
wards, and rests and works upon annular washers, w', placed 
within an annular vil cup, G, formed about a tube, ¢, made 
to fit closely upon the spindle, B, and to project, not only 
within the cup to prevent the oil from escaping down the 
spindle, but abe below the same, to form an extended bear 
ing between the spindle and cup, as illustrated in the en- 
gravings. The width of the annular washers, ww’, is so 
much less than that of the annular space within the cup as 
to leave an oil space between their outer circumference and 
the outer side of the cup, as shown. The oil cups, E or G, 
thus made to form and enclose the bearings upon which the 
spindle of the machine revolves, may be supported directly 
upon a fixed bracket or hanger, H, or upon a beam or other 
rigid support, and an elastic seat may, if desired, be interposed 
between the bearings and such rigid support. 

To prevent the danger of a fracture of the solid vertical 
spindle, B, from the effect of an unequal disposition of weight 
in its attached basket, A, and at the same time to steady it 
and prevent in some measure any vibration and jar, Messrs. 
Lafferty provide an auxiliary elastic stay bearing for the 
spindle at a point intermediate between its suspensory bear- 
ing and its attached basket. Such auxiliary support for the 
spindle may be obtained without obstructing free access to 
the suspended basket by placing upon the spindle a fixed 
hollow shaft, I, firmly secured either rigidly (see Fig. 1) or 
with an elastic connexion to a suitable support above it, and 
which is made to extend down the spindle to the desired 

int of support. To obtain a close bearing between the 

wer end of the hollow shaft and the spindle the lower end 
of the shaft is threaded exteriorly, and is interiorly bevelled 
to form a conical seat, or is otherwise fitted with a circular 
conical seat to receive a split or divided conically faced ring, 
m, inserted therein closely about the spindle. This conical 
washer, », is held in place and forced upward in its seat by 
means of a hollow nut or cap, L, encircling the spindle, B, 
and which screws upon the thread on the exterior of the 
lower end of the hollow shaft, I. This hollow nut may be 
suitably packed to form « close joint, and it is evident that 
the préssure of this conical ring, » (thus forming a bearing 
between the stay shaft, I, and spindle, 8) upon the spindle 
may be adjusted and stiffened or relieved at pleasure by 
screwing or unscrewing the nut. Instead of having in- 
dependent supports for the beari of the spindle and for 
this fixed hollow stay shaft, I, Mesers. Lafferty prefer in 
some cases to construct the —— for this hollow shaft, I, 
with that of the spindle, B, as illustrated in Fig. 2, so as to 
obtain greater neatness and compactness. To this end they 
cause the upper end of the hollow stay shaft, I, to embrace 
chsely the oq wore tube («, Fig. 2) of the annular oil cu 
enciosing t 
rest upon and be supported by the hollow shaft. The hollow 
_ then upheld and supported by means of an outer 
lange, m, upon and about ite upper edge, which reste u 
the seat of a suitable bracket » ) ben, Hi. _ 





“ bearings of the spindle, so that the cup shail | solid spindle 
| mits a sufficient deviation of the latter from a true vertical 


CENTRIFUGAL MACHINE FOR DRAINING SUGAR. 


DESIGNED BY MESSRS. H. W. LAFFERTY AND R. LAFFERTY, GLOUCESTER, NEW JERSEY, U.S. 


The machine is driven by means of a cone friction pulley | 
having an independent bearing, as illustrated in the figures, | 
the solid driving spindle, B, being extended up above its 
point of suspension through an aperture in a cross piece of 
the hanger or frame, H, supporting the same and through a 
tube or sleeve, r, fitted therein and formed to embrace the | 
spindle closely. The loose division, N, of the pulley carrying 
the driving belt is slipped down over the tube, r, and revolves 
on it, and its lower end is extended in the form of a neck | 
which rests upon the bottom of a cup or groove, ¢, encircling 
the tube, r. One or more annular washers, v, may be inter- | 
posed between the pulley and the bottom of the cup in the | 
oil with which the cup is filled, so that the friction of the 
pulley will be reduced to the least possible de A conical 
seat is formed within this loose division, N, to receive the 
counterpart conically formed upper division, M, of the | 
pulley. This upper division, M, is combined with the | 
spindle, B, by means of a longitudinal feather or projecting | 
key, s, Fig. 2, working in a corresponding slot or groove | 
upon the inner circumference of the division, so that the | 
division shal] be free to slide longitudinally upon the spindle, | 
but will engage therewith when revolving. Thus by drop- | 
ping the upper division, M, into its conical seat in the loose | 
division, N, the revolution of the lower division will be im- | 
parted to the upper division and thus communicated to the 
spindle, B, of the machine. The bearings of the spindle, B, 
within the encircling tubes or sleeves of the oil cup, G, 
friction pulley, M, N, and stay shaft, I, are kept lubricated | 
by means of a self-feeding oil cup, S, upon the upper end of | 
the spindle, from which the olf passes down a groove or | 
channel cut therefor upon the surface of the spindle to the | 
u permost of the bearings, as shown by dotted lines in | 


fa order to check at pleasure the revolution of the basket, 
A, in their machines, Messrs. Lafferty apply a brake to the 
lower extended end of the spindle, b, as illustrated in Figs. 
land 2. This brake consists of a convex button or head, Q, 
upon the end of spindle, B, upon and against which a coun- | 
terpart concave plate, W, is brought to bear at will by means | 
of a treadle lever, T. 

Instead of using india-rubber or other elastic packing in | 
or about the bearings, or to control or operate upon the 
moving parts of their centrifugal machines, as is the case in | 
some of the machines now in use, Messrs. Lafferty interpose | 
re or strips of india-rubber or other elastic packing, | 
P. p, between the hangers, brackets, or other supports from | 
which the machines are suspended and the beams to which | 
they are secured. This elastic packing, it is stated, suffices 
to dissipate the slight jarring which may occur in starting 
the machine, and in combination with the elasticity of the | 
itself, consequent upon its small diameter, per- | 


line as a proper balancing of the basket under any inequality | 
of load therein may require to prevent irre, ty in its | 
morements. 


| in America. They 


| 16,000,000 tons. 


| aggregate capital of § 100,000,000, 


Fig .2. 


THE DEVELOPMENT OF HEAT IN BLAST 
FURNACES. 
In the abstract of the paper “ On the Development of Heat 


| and its Appropriation in Furnaces of Different Dimensions,” 
| read before the Iron and Steel Institute, last week, by Mr. I. 


Lowthian Bell, and which we published on 212 of our 
last number, an error occurs in the summary showing the 
estimated disposal of the heat in the furnace. The author, 
in preparing the summary, had accidentally made the figures 


| showing the losses by radiation, convexion, &c., twice as 


great as they ought to be: and the corrected summary is as 
follows : 
Heat Units.* Cwt. 

1. Reduction of oxide of iron estimated 

at ese coe ove eee 
. Fusion of 20 ewt. pig iron ... 

ao 295 slag ose 

Decomposition of water in blast 


30,058 
6,600 
16,225 
2,788 


2 
3. 
4. 
5. Expulsion of carbonic acid from 

limestone .. aa an cite 
Heat carried away by tuyere water 
7. Radiation, convexion, and conduc- 

tion from sides of furnace 


2,220 
6. 1,816 
3,343 


63,050 
Carried off in gases ... 10,800 
73,850 


Coat Mrygs or Pewwysytvaxia.—The coalfields of 
Pennsylvania supply nearly all the anthracite coal produced 
ve been worked only for a compara- 
tively short time ; so late as 1812 they were unknown except 


| by a few geologists. The coal region is divided into three 


sections, viz., the Schuylkill or southern district ; the Lehigh 
or middle district, and the Wyoming or northern district. 
The product of these regions last year amounted to 13,405,016 
tons. The bituminous coalfields of Pennsylvania, Maryland, 
and Virginia yielded over 2,000,000 tons more, so that alto- 
gether the quantity of coal mined in 1868 was upwards of 
In mining this amount upwards of 35.000 
people were employed. These are chiefly English, Welsh, 
and Irish, the last being mostly unskilled labourers, and the 
first two, those more or less acquainted with mining. These 
operatives live generally in houses belonging to the com- 
panies, have their fuel for nothing, and before the present 
strike commenced, earned as miners from $5 to $6 a day, 


| and as labourers from $15 to $19 a week. There are about 


fifty companies engaged in this coal business, with an 

® The heat units in this case equal the amount of heat 
required to raise a hundredweight of water one degree centi- 
grade. 
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HOT-AIR ENGINE. 


DESIGNED BY M. LARS ALBERT LEONARD SODPRSTROM, ENGINEER, PARIS. 
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We annex illustrations of an arrangement of hot-air 
engine designed by M. Lars Albert Léonard Séderstrom, of 
Paris, and lately patented by him in this country, Figs. 1 
and 2 being vertical sections taken on planes at right angles 
to each other; while the other figures show details which we 
shall explain presently. The chief peculiarities of M. 8é- 
derstrom’s engine consist in the suppression of the ordinary 
distributing valves of such apparatus, and in replacing them 
by pistons ; in the mode of distributing and heating the air ; 
in the introduction of and mode of introducing the air by 
the upper part of the furnace; in the manner of feeding the 
furnace with fuel; in the arrangements for regulating the 
grate automatically, and of increasing or diminishing at 
will the combustion in order to obtain this regulation; and 
in the peculiar arrangement of the furnace. 

The coal is first fede into the furnace, a, by an aperture, b, 
which is made at the lower part of the a oy this coal 
falls on to a movable cast-iron table, c. en the furnace is 
replenished with coal the fire is lighted at the upper part, 
and the draught required for the lighting 7 takes place by 
an aperture, d, Fig. 2, communicating with a chimney, e, 
by means of a junction pipe, f, Fig. 5; this junction pipe is 
movable around the chimney. When the coal is thoroughly 
lighted, and when the walls of the cylinder and furnace are 
sufficiently heated for operating, the junction pipe, f, is 
turned aside into the position represented in Fig. 5, and it 
then serves as a stop-cock to close the orifice in the chimney, 
which then serves as an escapement pipe. The two apertures, 
6 and d, are next closed by means of plugs furnii with 
handles, like that shown at g, Fig. 1; t plugs are in cast 
iron, and are wormed conically; they are furnished with re- 
fractory clay to intercept the heat. The conical worming of 
the plug has the advantage of driving and crushing the dust 
which might come between the two parts in contact. 

When the apparatus is set in motion the air heated in the 
furnace circulates first in a space surrounding the lower part 
of the cylinder, which it previously warms, then meets with 
the lower orifice of a slide valve, X, having piston, which, 
in due time, opens to let the heated air etrate into the 
lower part below the driving piston, Z. ¢ air on expand- 
ing drives the piston, Z, vertically, and compels it to rise by 
forcing and compressing the cold air enclosed in the u 
part of the cylinder, which cold air is driven by a piston 
slide valve into a conduit furnished with a valve box, q, 
Sean to saaeiate Gn epee et Gis tus. This com- 
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air is heated to any saguieel Sagues —— 


Steater or lesser quantity into the furnace 
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valve, r, situate a little below the first. Moreover, to regu- 
late the temperature, and maintain automatically a constant 
pressure, this second valve, r, is actuated by a lever, #, con- 
nected with a small piston working in a hollow cylinder, U, 
screwed on to the lid of the furnace, and by a connecting rod, 
t, carrying the counterweights. 

The air required to keep up the combustion comes down 
the conduit, v, into a circular s furnished underneath 
the lid of the outer envelope of the furnace, and then descends 
between the cylindrical — of the sheet-iron envelope, 
as shown in Figs. 1 and 2, 
consolidated with thin sheet iron ; it then rises into a 
circular space, between the — of masonry, », and 
furnace, where it is heated by the spiral pipe, B, for 
escapement of the heated air, and by the outer side of 
furnace consolidated with thin sheet iron to force the air 
enter only by the cast-iron pipe, 2', Fig. 2, which by one or 
more branch pipes communicates with the tuyere, y. In 
this tuyere, in order to regulate the quantity of air and to 
throw it properly on to the furnace, is a cone, z, movable on 
its rods by means of a nut, which raises or lowers it at will. 
The volume of cold air which does not come into contact 
with the furnace circulates in a conduit, x, which surrounds 
the cylinder and descends between this latter and the masonry 


to prevent the heat rising into the upper part. The my 
at th the heed plates of the cylinder are actuated by the 

us, 
by means of two cams, M, M, on the shaft, and which rest 


s 


rods, /,/', impelled by the elbowed shaft, J, of the a 


on friction rollers carried by the rods, /,/'. The motion of 


these pistons takes 
driving piston, Z. By the disposition of these pi the 
internal pressure compels them to the of the 
rod against the cams of the elbowed J. 

The driving piston, Z, is furnished with a sheath and carries 
an extension piece, H, filled with coal dust to obviate against 
the heating of the wpper of the cylinder. It actuates 
the connecting rod, I, fixed at the bottom of and 
which transmits its motion to the elbowed shaft, J i 
the fly wheels, L, L. This shaft is by t 
K, cast in one piece with the lid of the cylinder. 
distributing pistons, represented apart i 
e a segment, h, having’a centre boss 
tween both the head plates, i, which by conically yy 
the rod of the pi and by means of a nut, are to 
their distributing rod. Moreover, two rings, 
and 3, driven into the inlet conduits of the 
which these pistons work, are furnished with 


place at the same time as that of the 


and an envelope of masonry, #, | east 
ms second 
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by the other end to a coun i 
pulley, F, G, P, which lowers as 
gradually consumed. This counterweight is actuated, 
be, with the hand, by means of a and a 
represented by the dotted lines in Fig. 2. 


Harvey’s Ska Toxrpepors.—A considerable number of 
these formidable machines have been supplied by the maker, 
Mr. William Nunn, of St. George-street, London Docks, te 
the Russian Government. 


fib 








ApmsTroxes ror Grezsce.—The screw steamer Hotspur 
has sailed from Lynn for the Tyne, where she will take on 
board a of A guns. Armstrongs are 
intended for the Greek Government. 


New Sreamsure Companixs.—The demands of the 
Australian and Indian trades have become so extensive, and 
the per I opening of the Suez Canal being likely to 
do away with the use of sailing vessels toa very considerable 
extent, some of the enterprising shipowners of Saline 
are combining together to sutetitute steam for i 
vessels. Already we hear of the formation of a large com- 

y, which has given an order for a steamer of 440 ft. in 


, > ble 
ipowners are quite alive to the i 
ful navigation of the Suez Canal will’ brin 
building steamers suitable for the traffic by that route. 
Liverpool Albion. 





Taz Wesrzrs Woxrtv.—The completion of a rai 
across America, from the Atlantic to the Pacific, mak 
Americans calculate on a number of travellers to visi 
wonders of that which is still a new world. 
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by bringing his policy with him. That’s business, and 
we like to see it. 

And now for this policy. Jt comes to us in two 

More Light: A Dream in Science. London: Wyman and | forms—a general anc a particular. In the first, 

Sons. 1869. “More Light,” the author tells us that an angel 

What ie Matter? By an Inner Templar, author of “ More named Oriel revealed to him ina dream the intimate 

Light.” London: Wyman and Sons. 1869 | nature of matter, and showed him how all visable things 


Ip any of our readers have any serious underts king in . 
hand. we would strongly recommend them to bring it | nothing ; how aggregations of atoms produced worlds, 
to a close as soon as possible; if they have contem- and an aggregation of all worlds produced the Uni- 
. rep which + 
plated entering upon any, our advice to them is not to | Verse, = ch : t Me Tid 
do so, unless they have payment in advance in cash or | Speak, OF two lorees—attraciion and repulsion. ks 
good hills at three mont s, f it ms Cclear—at least | Information he learnt at considerable expense to his 
re ths, | . 7 he 

nwt hs ; ment dispensat is about closing | nervous system. Oriel was mean enoug!), alter nearly 
to us—that this present dispensa is about closing | 0 ea gi “sabi earl} 
in. The Coming Maa is come, a we may pow ex-| frightening the life out of the Lnner Templar, to desert 
pect all the great prot : Drainage up | bim, leaving | 
to Man Flying, to be sctt! with an ease and gract Li rid as best he could, without any locus stands, not 
befitting our highest always ex-/|so much as a leg to stand upon, @ speetacie for men— 
pected it; we never thought be anything | we were going to say, and angels, If we could but 

; : z 

more than a matter had vanced so ave a lithe pri > convers tion with the author, we 
far as to believe that we sa t] I ible looming | feel sure that some 0D ising $s Tight be done, as we 
in the horizon like a cloud no bigge han a man’s | 0 to know a capitalist who would be willing to 
hand. We went further ; rable money which is now lying idle. If 
tion based on reliable ! f progr ive lnct e. and i | secured as a partne ry the wonderfal 
satisfied ourselves that w } many more years in|! r he displayed, t » amazement of our author, 
which to run riot after ; ‘ rt | to practical use. We ourselves have 
before it would come problems which are awaiting solu- 
cobweb fabrics, ment py to have an introduction to 


to the bats. Hut we a: u would doubtless assist us 


too late, alas! we d leration. 
nothing left now but t vith a calm an 1110 s to be a good scholar and displays con- 
sophie resignation. Th yming n is cor erable knowledge of physies. He takes great care 
repeat it; we would impres iy ind ( ni »commit himself, for he makes his experiments 
readers. Inthe midst of th ire arr and | tally with the results already known, and, though 
the consequent depression ; terodox in his ideas of chemistry, is care- 
have, however, reason to rejoice, for it migl iN | not to make any assertion which can be disproved. 
beeu far otherwise n \ iS Al 4 i i n ’ aintains that there is no Matt 4 
man. This i yuree « w satisfact : that everythi F 
will risk it an furth i Say, 1 i imte } ; t > author shows himself a wide- 
gratification to us, ar doubt not uw Ey vake individual in his dream—indeed so wide-awake 
readers also. We confess t vay i iat we feel sure be didn’t dream at all—and is not 
of sneaking patriot i , : . t i le 
we will be candid ; d , e last few | matical demonstration of his feats, for he seems to be 
t f mortals to be 
his brethren 
le to the laws 


weeks this hope has fs an attrib 
much so, Indeed, tha 

we read that M 

Great Desert of Sahar 
sure that if he succeeded | 
the Comir ww M ‘a him elf 
the ehic fs of lim uctoo 
would protest agains! s ni ’ 
all international rights i t subversive of al he va Is 8 sis of 1 sophy an hought upon 


ilar form, a volame of a 
1. “ What is Matter *” 
I fair to the 

» views of 


rivate interests New reg ) h ie subject from the « st to the latest times After | 


Vest which made us | mnters upon his own 


Man might be developed the an of the | t} v, wh have! , nsiderable curiosity. 


Earthquake Committee of ifor but is not | “ t thor st us, ner Templar,” was 
been so; we have « ‘ } We think that 
been looked upon as nothin tional dis- » coul it make the first step, we would follow 
grace, and would assu y ve en ! i the most |i j footstey and be me | is devoted dise pies 
convincing evidences L we we if ; g r But rve what we are asked to make our start 


to the dogs. We were, hesid in or hoy OLN | . hing can be made out of nothing 
that the Coming Man 1 eight a mount of persuasion will get 
hood of Great Geor etree i . ar ' »v ad t that. tless we are personally greatly 
expected that we cou rol lily have | ( » | .b , ptor of our childhood more, 
otherwise But here ig ( int ni 1 s.| WhO spare eitl ! ns nor penaities in impres 


and while duty tow ature that * Ex nihilo nihil 


especially, compels u te the fac it : . ** from hing nothing comes.’ The 
what of melancholy, \ Li Ip-CO plar irs to show that we 
triumphed. red that w. We don’t believe it, and 
If we only lay asicde pett iterests, an- | we io vinced unless he makes, say, a 
not fail to see that ‘ 1S, neht,” an Le] wugget of go it of nothing. We will undertake 
we make a virtue of n ibi¥ terial, to pav all reasonable 
the inevitable To out ’ mprehensi we | expenses incurred, ave the gold turned into 
speak from a human-race point of view—h > currer yi he realm, and to set him up as 
the circum tances of yhich we Guestio el | our ‘ Da ti erto had oua-thom we 
larger the nugget the 
quantity of quartz; not 


convinced that this, 5 
inopportunely ; but Tin 
often like a saperior court 


: , but there is Just the bare 
the first blush we said, her reat mistake; but | possibilit: 


ir respect for our hero might be 


t 0 
it does not do in these d ys of competi- 


second thouglit and a re-consideration « iene increased, and 
prevailed, and we were not | i { 
the mght man in the right piace, for who itted in 1¢ author nts his views clearly, and, relying 


1 LO despise Small things 
taese days of anarchy to subject 1 al lw ¢ 1b atiemat naintains the correctness of his 
codification as one learned l so dogmatically that we fancy 
natn was hoping and tr hat t! lay that witw 1 not to be true, he would never- 
far distant when we wo rejoi difica- | tl ught to be. We are reminded of 
ton ot 0 ir law s, We a i t rt T the E istern neripatetic priest and ph loso- 
creation had been ec ! , {1 f | pher was found weeping as he read the Koran, 
planation of his tears said, “‘ That in consider- 
um One passage it seemed plain that if the 
of God had listened more atte ntively to the 
lation of the Archange! Gabriel, the very contrary 
sellent subject for debate, and doubtless you would be commanded from what we now find given.” 
em piars tried their forensic powers upon it. But the} When told not to trouble bimself, his grief only 
Coming Man came himself, and settled the question | increased, and he exclaimed, “ If it was only that fool 


th tea nione took us st ( i t but 
} still and wond ition | long been 

as to what it really was that the Coming Man was 
No one seemed to know. It afforded an ex- 


| were created out of an invisible something, which was | 


is Only a great resultant atom, so to 


and calls up Faraday to | 


off with anything less than a mathe- | 


ing- | 
, 


|ofa prophet! but is it not evident in more than one 
| place that Gabriel himse!f had not understood a word 
|of what the Almighty dictated?” This having been 
received with derision, he was heard to mutter, “‘ That 
the prophet and the Angel Gabriel should not have 
known what they said would have been only a slight 
evil, but when it is plain that the other himself’’-—— 
but it is needless to say what he meant to imsinuate. 
ITY IMPROVEMENTS. 

In the teport just issued upon the General Im- 
| proveniémbof the City, addressed by the Improvement 
Committee to the Court of Common Council, the 
| general conclusions are summarised as follows :— 


| 1. That the metropolitan’ population, in 1866, -was about 
3,000,000, and in forty years from that date will be doubled, 


him in the dark to make his way back to} ”> & joo goo 


2. That the residential or sleeping lation of the city 
was, in 1861, 113,387, and is likely todiminish ; but that the 
day population, composed of those to Whom the city is the 
place of daily or frequent resort, and which is upwards of 
three-quarters of a million, in addition to its sleeping popu- 
Jation, is, for the purpose of this i ion, the true 
| popalation of the City of London. 
| 8. That the traffic of the city has for many years been in- 

creasing ina greater ratio tham the increase of the metro- 
politan population. 

4. That in 1848 a traffic, equal im numbers to one-seventh 
of the whole metropolitan population, entered the city 
during nine of the busiest hours of the day. 

5. That in 1860 a traffic, equalin numbers to nearly one- 
fifth of the whole metropolitan population, entered the city 
during twelve of the busiest hours of the day; and that a 

| traffic, equal in numbers to one-fourth of the whole metro- 
| politan population, entered during the twenty-four hours. 

| 6. That the portion of the traflic which enters the city 
| daily, and which is chiefly composed of males, is equal in 
| numbers to nearly one-half of the whole male population of 
| the metropolis. 

7. That the traffic now entering the city daily approaches 
three-quarters of a million, and in forty years hence will 
probably be a million and a half of human beings. 

4. That the bulk of the metropolitan population selects its 
residences with the view to the facility with which the city 
can be reached; that it is they who constitute mainly the 
city traffic; that it is for their convenience chiefly that im- 
provement in the thoroughfares of the city is needed, and not 
| tor the residential or sleeping population. 
| 9. That the population needs now, and hereafter will still 
| more need, improved means of transit to the city, and that 
| these should be provided by a well-arranged system of 
| suburban highways and railways, which ought to be con- 
| sidered and determined without delay. 
| 10. That within the city there is hardly a leading thorough- 
| fare which is equal to the traffic that paeses through it, and 

that many subsidiary streets are inconveniently crowded with 
| their own special traffic. 

11. That the only remedies for the congested condition of 
the traffic of the city thoroughfares are the formation of new 
thoroughfares, and the widening of those now existing. 

12. that the most prominent difficulty of the traffic is the 
ineapacity of London-bridge, with its approaches on both 
sides, and that this can only be remedied by the constructiun 
of a new bridge, with good approaches east of London-bridge. 

13. That the second great difficulty of the traffic is the 
incapacity of the main thoroughfares running east and west, 
| near to the Bank, and that this can only be remedied by the 
| formation of a new thoroughfare traversing the city north of, 
yet contiguous to, the Bank. 

i4. That a general improvement is, moreover, needed in 
| many of the city thoroughfares, and especially in those in 

respect of which recommendations are herein made 

15. That plans to a large scale of the streets in which im- 
provements are desirable should be prepared, that lines of 
improvements be laid down thereon, and to those lines all 
premises should be set back when opportunities present 
themselves. 

16. That improved approaches to the steamboat piers 
should be afforded, and increased facilities given, with the 
view of utilising the Thames as a highway. 

17. That the necessities of the city in respect of improve- 
ments are greater than in other parts of the metropolis; 
that the whole metropolis is interested in those improvements 
being carried out; and that the city therefore has prior 
claims to any other parts of the metropolis in respect of the 
funds raised for public improvements. 

18. That looking to the future as well as to the present 
necessities, and having regard to the probability of the cost 
of present improvements being in a degree imposed upon 8 
future generation, they should be planned and carried out 
upon the broadest and most comprehensive scale, and that 
such a course is the most economical one. 

19. That subways und bridges for street crossings would, 
where most needed, be very costly, would be but little used, 
and would but little, ifany, diminish the number of accidents 
which take place. 

20. That more stringent police regulations with regard to 
the traffic are needful. 


| -Exxatum.—In our reprint, on the 10th of September, of 
the paper read at the recent meeting of the British Associa- 
| tion, by Messrs. R. Field and G. J. Symons, on the “ Deter- 
| mination of the Real Amount of Evaporation from the Sur- 
face of Water,” a somewhat important erratam occurred at 
the foot of the Table. Instead of the words “ total ratio” 
| being printed in one line, they should have been placed one 
| beneath the other, in order to have read thus: 
| Total ovo] 487 313 246 | 3839 


} | 


| Ratio | 8 1.27 1.00 ; 188 
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INDIAN PUBLIC WORKS EXAMINATION. 
To raz Eprror ov ExGingErine. 

Sir,—I see from your paper that the last examination for 
the Indian Public Works Department has « tly re- 
sulted, as usual, in the appointment of all candidates who 
obtained the minimum number of marks, and that in spite 
of this, only Sweaty ows of the forty vacancies advertised 
have been filled. hen it is taken into consideration that 
similar examinations have been held annually for ten years, 
and that the want of engineers by the Indian Government is 
very generally known, such a result cannot be considered 
satisfactory. 

For the Indian Civil Service, and for other services, the 
number of qualified candidates, as a rule, exceeds the num- 
ber of available appointments, and the examinations are 
really and not nominally competitive. This is as it should 
be, and the fact that for Indian Public Works’ appointments 
the competitive examinations after ten years is merely a pass 
test, shows an unhealthy state of things which it would be 
well to remedy. 

That the standard is not alone what is absolutely neces- 
sary, there can be little doubt, and it is a question sage 
as —— practical knowledge and experience whether the 
test should ndét be mote severe. I have heard that the rules 
first ecomtemiplated, which required that every candidate 
should have served for three years with a civil engineer in 
practice have been relaxed to such an extent that applicants 
with the smallest practical knowledge can obtain 7: 
ments if sufficiently well posted for the examination. If this 
is the ease it is very short-sighted policy, and is unfair both to 
the candidates and to the department. Young gentlemen 
with a fair knowledge of surveying and mathematics, a little 
drawing, and with heads crammed full of formule are about 
ready © begin théir practical education at home, but are not 
fitted for the Indian Public Works Department as at present 
constituted, amd lose ground at the beginning of their career. 
On arrival at one of the presidencies the successful candi- 
dates are, a8 a fule, sent up country, and after study- 
ing a lan for a few months, are placed in charge 
either of worké Gr surveys under an executive engineer 


of a district. icts are generally large, and as executive 
engineers now- sare hard worked, assistants are from 
the first lefta deal to themselves. Under these cir- 


cumstances @ young engineer with practical knowledge is 
almost at onee useful, as he can control his subordinates, and 
ean take responsibility ; but the engineering student without 
experience that the subordinates know more than he 
does himself, and it ends by his becoming a pupil and learn- 
ing the most important part of his duties from the persons 
he is expected to control and superintend. If the average 
Indian works presented a good school, this state of things 
might be tolerated; but the reverse is the ease, for although 
natives, who form the bulk of the subordinate establishment, 
are often clever mathematicians, and persevering and pains- 
taking at aay oe sedentary employment, the educated 
men usually lack the energy and physique necessary to make 

ractical engineers. Instead of reducing the practical tests, 
F think the standard in this respect might be raised, and I 
consider that at least three years’ experience should be re- 
quired from all candidates for the appointments. 

I will not take up your space by going through the eom- 
plaints made from time to time regarding the present position 
of the civil members of the department, but I would point 
out that India is likely to be the field for vast expenditure in 
the future, and that the Government will be large employers 
of engineering skill and science. This being the case, it is 
highly desirable that the Indian Pablic Works Department 
should be recruited from the best men available ; and as it is 
advisable, on account of climate and for many other reasons, 
to obtain a large sprinkling of young men who will be will- 
ing to look to India for a career, fair and liberal inducements 
should be held out. The question is one for the Secretary of 
State to consider, and if it ean be taken out of the narrow 
ground of prejudices, personal interest, and old associations, 
into which most Indian departmental questions are thrown, 
there would be no difficulty in making the Indian Depart- 
ment of Public Works efficient and competent. 

Yours faithfully, 

August, 1869. 








SKIN RESISTANCE OF VESSELS. 
To tue Eprror oF Encinerrina. 


Stx,—In the report just published of the Committee ap- 
pointed by the British Asso¢iation in 1868, on the resistance 


of vessels, the os occurs (page 133 of Ey- 
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“ Theoretically it is of no importanee whether we consider 
the ship in motion and the water at rest, or the ship at rest 
and the water in motion in an opposite direction. Practically 
the conditions are modified by the consideration that a stream 
of water almost always has a sloping surfaee, in which case 
a resolved part of gravity is one of the acting forces.” 

The above paragraph refers to the particular case only, 
where the velocity of a running stream, acting on a moored 
vessel, is the same as the velocity of the vessel passing through 
still water. 

Now, if there be any difference of resistanee in these two 
eases, it appears to me to be chiefly attributable to a difference 
in the skin resistance, and that this may be accounted for, 
as follows: 

In a paper a Mr. Froude before the British Associ- 
ation this year, advances a theory assigning a larger 
measure of friction to the leading extremity of : ane in 
motion through water, than to the after extremity, and, 
in the case of a ship advancing through still water, 1 agree 
with Mr. Froude’s conclusion, as it seems very natural to 
sup’ that the water put into motion by the friction of the 
leading portion of the plane should offer a smaller resistance 
to a succeeding portion, and so go on diminishing all the way 
to the after extremity ; at the same time that the speed of 





the water put into motion by the friction is continually in- 


creasing. 

When, however, the ship is moored, and the water in 
motion, the case is different, and then I am inclined to think 
that the friction on every unit of the moving plane remains 
constant. 

In this case any vertical plane fixed in the water bears to 
it the same relation as the side of a trough, or river, to the 


water running it. 

The retarding effect of the innumerable ities of the 

lane, acted upon by the impact of the particles of water, is 

re exactly balanced by the gravitation of the water due to 
its inclination. 

Hitherto, it has been usual to consider a steam vessel 
— t the tide, as doing precisely the same work 
as another vessel moving in still water, when the speed of 
the tide, plus that of the vessel in the former case, is equal 
to the s of the vessel, in the latter; but this will not 
be so if the foregoing reasoning is correct, by which it is 
contended that in the case of the vessel at rest, and water 
in motion, the resistance is greater than on the contrary 


supposition. 
Taking another case, when the vessel makes a given ad- 
vance against a given speed of current, there will, on the 


foregoing grounds, still be more resistance than when - 
ing through still water at a speed equal to the sum of the 
two former speeds; for however small the speed of the 
current, the corresponding fall always acts by vity 
tending, as far as it goes, to equalise the co-cflient of 
friction throughout the whole length of the vessel. 

Thus, according to the above views, while using equal 
power, the pans of a vessel through still water would 
always exceed the sum of the speed of an adverse tide plus 
that of the vessel’s advance. 

I am, Sir, your obedient Servant, 
Groner H, Pairs. 

31, Stock well-park-road, Sept. 6, 1869. 

[An erratum occurred in Mr. Phippe’s letter upon the 
Royal Albert Hall, published September 17: for “ your cal- 
culations’ read “ some calculations.” —Ep. E.} 





THE OSCILLATION OF RAILWAY 
VEHICLES. 
To tne Epiror or ExGinerRine. 
Srr,—As the Editor of the Times has taken no notice of a 
letter which I addressed to him on the 20th inst., written 


for the purpose of showing that the substitution of eylin-|; 


drical for conical wheels, as pointed out in my former oné 
(which he obligingly published in his paper of the 9th, in 
compliance with the fequest contained in my note of the 
previous day), could be effected by existing companies with- 
out any charge to their capital, and as my letter of the 23rd 
calling his attention to the importance of the subject has 
met with no response, I venture to send copies to as I 
consider the subject one of much importance to Both tra- 
vellers ands , and beg of you to give ib such 
publicity in your valuable journal as you may deem de~- 
sirable. 1 am, my dear Sir, yours fai ly, 
Cuarves Fox. 
Spring-gardens, 8.W., September 27, 1869. 
(Coprzs.) 
To the Editor of the Times. 
Thursday, September 9, 1869. 

Sir,—The oscillation of railway trains, more especially at 
high velocities, producing what is ordinarily called “ gauge 
concussion,” is a very serious source of wear to the perma- 
nent way and rolling stock of railways, and; as @ conse- 
quence, of great expense, to say nothing of the discomfort it 
occasions to passengers, and is, in pe oo caused in 
very great measure by the use of wheels, the tyres of which 
are portions of cones instead of cylinders. 

It is well known to engineers that the tyres of railwa 
wheels are generally coned to an inclination of Lin 20. It 
is considered that these were first introduced by Mr. George 
Stephenson, in the expectation of facilitating the passage of 
vehicles round curves by their adapting the 6 through 
their various diameters to the different lengths ‘of the two 
rails on which they were running. This, however, is not the 
case in practice, as any one will find w carefully inves- 
tigating the matter, inasmuch as in 4 i round 
a curve, the flange of the off fore wheel will found close 
up to the outer rail, while that of the aft near wheel will be 
found running with its flange close up to the inner one, so 
that no benefit whatever accrues from the use of the cone, 
even in going round curves. 

The question of passing with steadiness over straight 
lines seems to have been altogether overlooked in the in- 
troduction of coned wheels, for it will be obvious that with 
the inch v ” allowed between the tyres and the rails, 
unless one-half of aed constantly preserved on each 
side of the way, two w: staked upon the same axle will 
be running upon different diametets, and uently a 
struggle arises which cannot fail to result in oscillation. in- 
asmuch as the moment one of the »s touches a rail that 
wheel, becoming larger than the opposite one, tarns it off 
from the rail po 3 to make the opposite one in its 
poe! the same operation, when serious ’ ig the 
result. ; uepeaing 
As L have already stated, no advantage is found to arise 
in the use ct omteal wheda ie passing round hey as 
much evil results therefrom on straight Hines, I have con- 
stracted upwards of 260 miles of railway 
rolling stoek of which I have 
of wheel, and have ‘eylindrical ones, and have, as 
expected, been gratified with the satisfactory re I have 
received of the steadinese of trains supplied with them. 

Now that main line companies are running their express 
trains at such high velocities, this oscillation is becomi 


from the usual for 


-| travellers, that I feel its 


cl 
} 


since your former 

of my conelusions, 1 avoid ry — 
of present outlay ma tly retard the introdue- 

tion of Tue tee reverse of this fear 

may be all the charges may be made gradually at 

the same: a codioers repairs, and without amy addi- 

tional 


money, and, when completed, will re- 
oul in Se ee of additional 
safety es passengers. 


from conical to drical wheels may be effected without 
any charge’ capital, and even by « somewhat 

than is at present made in the ordinary 
whole cost of which is, of course, 


charged against revenue. , 


necessary by the 
use of conical ones, es ialty GE high speode. ; 
In substituting eylindrical for conical tyres, on railways 
ready in operation, no change need, at the onset, be made 
in the t way, as from the roundness given to the 
ina saita, teaderel 


to’ by the use of conical 
iwhaela, thelearing will be peestically 2 gud as if the rails 
5 the ordinary repairs of the t 
, Tepairs en 
would, no doubt, be well, thon, to plans, he rails in a 


vertical 

the tyres of all wheels, from becoming worn by use, 
require to be periodically reformed (turned up) it will be 
evident to any one charged with the ance duty, 
that it will require less time and labour to & worn 
conical tyre to the cylindrical form than to restore it to a 


2. 


way it 
true 


conical one. 
I am, Sir, your faithful Servant, 
Spring-gardens, 8.W., Cannes Fox. 
Sept. 20, 1869. 





Spring-gardens, S.W., 23rd Sept., 1569. 

Bir,—As the letter which I ad to you on the 20th | 

inst. upon the oscillation of raiiway vehicles has not yet 

appeared in your coluams, I venture to éall your attention to 

that fact, as 1 think the subject of whieh it treats is one of so 

much importance to the comfort and @ven safety of railway 

—— a necessity; and as you 

were kind enough to - lish my letter of the 9th instant 

opening this subject, I should regret the non nee in 

your journal also of the one which sets forth the mode by 

which any company may take advantage of my suggestions 

without increasing its eapital. 
I am, Sir, yours faithfully, 
Cuanrwes Fox. 











Krxe’s Cotiecr, Losvos, Screntivig Epvcation ror 
Enoisrers anp Ancnitects—In compexion with the 
Evening Classes Department a new of technical 
education will be inaugurated next in this college 
for those pursuing the mercantile ion, wherein a 
student may acquire a thorough kno of the branches 
of instruction which are needful in t professions, With a 
view to completeness of study, the recommends that 
the student should jearn mathematics, mechanics, drawing, 

hysica, elementary chemistry, mineralogy, and geology. 

ut these classes may be spread over two of three years, 
and if a student me sufficient knowledge of 
any one subject, he will be allowed to omit it.and substitute 
another. At the end of each scholastic examinations 
will be held, and such students ’ f..4 obtained 
certificates of merit in the su w each year of the 


and technical course are to be al to on to the next 
year's studies. At the close of the ialextinations pea 
‘wm the and.of merit will be given, and every 


4i 
er e. obtain recognition of these dij as 
if wi he ade and the great re aye of — 
A special money prize will also be given to the student who 
mest highly distinguishes himself in the examination requisite 
for obtaining the diploma. Whilst this course is recom- 





gs 
very serious matter, not only as a question of safety, but also 
one of great discomfort to 


ger, to say nothing of 
the enormous cost occasioned by this destructive action. 1 


ded in its complete form, students are at liberty to enter 
for any one course, the fee being 1/. 11s. 6d. for one, and 








6l. be. for four classes, from October to March inclusive. 
The classes will commence on Monday, October 11, 1569. 
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THE SIEMENS-MARTIN PROCESS.* 
By Mz. Ricnagp Howsos, Middlesbrough. 

AFTER some remarks touching the history of the mode of | 
manufacturing cast steel by melting certain proportions of | 
cast iron and wrought iron together, the writer proceeded to | 
observe that it was not till 1546 that the process assumed 
a practicable shape. In that year Mr. Heath obtained a 
patent, the specification of which clearly describes how 
such a process may be carried out in the hearth of a rever- 
beratory farnace. We have no record that his experiments 
led to commercial success; probably there were difficulties 
in the way. At a later date other workers came into the | 
field, and in the hands of Mr. Attwood the manufacture 

has reached a fair degree of certainty and excellence, 
which the use of Siemeng’® bas doubtless in a great 
degree contributed. Meagwhilé, in France, the Messrs. 
Martin were prosecuting experiments in’the same direstion | 
and on the same principle as deseri by Heath, and were 
successful. Their method of proceeding, however, intro- 
duced some new features, especially the use of oxides. The 
staple trade of their establishment at Bireuil is the manu- 
facture of gun barrels, which they turm out of exccilent 
quahty from pig iron and puddled ball, whieh are both the 
produce of « pure African ore. The process may be simply 
described as follows:—The pig iron is first melted on the 
hearth ot a Siemens furnace, in weight from } ton to 1 ton. 
The puddied bal] (previously heated) is then added in quan- 
tities weighing about 1 ewt. at a time, with occasional small 
doses of oxide of iron of pure quality. By these means the 
carbon in the bath becomes gradually reduced to a low 
per-centage, and the meta! approaches to the state of wrought 
iron. A portion of the carbon is then — by the addition 
of spiegeleisen, so as to give the steel the uisite temper, 
ond he peat is finished, and the whole i tenet off fate 
ingot moulds, The ingots are subsequently hammered, 
rolled, and forged into gun barrels. The time occupied from 
charging the furnace to tapping out is about Tl hours, and 
the average proportion of east and wrought iron will be 


how tie pomase coal not be carried out. He briefly 
described varions stages by which his own @ 
had been brought to its present state, and said that he had 
followed out a course of experiments which gave very diffe- 
rent results from those deseribed by the author of the paper. 
The furnace Mr. Howson had described was of 
proportions, especially the upper portion, where the gases 
et. He contended that in consequence of such construction 
of the furnace the object of the process would be defeated. 
The gases would pass away, and the air would go down to 
the bottom and burn the iron; and no wonder, therefore, 
that the iron was found to be very considerably decarbonised. 
That was the natural consequence of the injudicious way in 


| which the gases were introduced into the furnace. As the 


furnace was constructed many of the results mentioned by 
Mr. Howson were accounted for. 

Mr. E. A. Cowper observed that the flame ought not to 
be an oxidising flame, and the fact of the furnace described 
by Mr. Howson giving an oxidising flame acedunted for the 
failures which had been pointed out. 

Mr. Sharp, of Bolton, having made some -emarks, 

Mr. Howson replied. He remarked that the process had 
not been a failure; but he had pointed out the difficulties 
which might have to be dealt with by who might 
introduce the process hereaftets . Siemens 
spoken of the experiments with the a as failures, 
cargeate to a fault in the manner of bui the furnace, 

t he recommended the improved furnace to Mr. Siemens’s 
attention. 


THE REMOVAL OF SILICON FROM PIG 
LRON.* 
By Mr. J. Pacwex Buop, YeTaLyrena. 

Iw the Welsh ironworks, the pig iron is principally white . 
The whole of the forge cinder made is put on the blast 
furnaces; and cinder in large quantities is purchased in 
addition from the tim plate and other neighbouring forges. 
A large admixture of Lancashire and Cumberland and other 





about 2 of the former to 3 of the latter, with usually 2 or 3 
per cent. of oxides. At the Newport Works the experiments 
which have been made are very numerous. The next portion 
of the paper was devoted to a detailed description of the ap- 
paratus, and then went on: The rationale of the process next 
comes under notice, the state of the bath being judged of at 
different periods by means of tests which are from time to 
time taken out. After the pig iron is melted, the first 
action which takes place is the oxidation of the silicon 
The fracture of the test is then white, like refined iron 
As more wrought iron is added, it becomes more or less 
malleable, and the fracture assumes a dull, grey colour, 
getting gradually brighter and more compact in grain, until 
it reaches the stage of true steel. At this point the pro- 
cess might be stopped, and has been stopped, with good 
results; but it is not always safe to do this in practice. 
The better plan is to proceed until the teste begin to bend 
and tear, and then to impart the requisite hardness by 
adding spiegeleisen, about 1 cwt. to the ton being usually 
a suthcient quantity, with brands containing 6 or 7 per 
cent. of carbon. experience at Newport has shown 
that little improvement is to be gained by deviating from 
the practice adopted by Messrs. Martin themselves, and it 
has also decided another question, viz., that the process 
offers little or no chance for the employment of low-priced 
iron. Asa rule, the present brands produce the best ingota, 
and it is much to be regretted that Cleveland iron, except 
in the state of very carefully puddied bar, seems to be quite 
inadmissible. The author favourably of the economy 
of the process and of the possilility of its standing the severe 
competition in England ; andwenton to notice two points 
of interest contingept to the In the first place, he 
said it had been found that whén the bath had arrived at the 
soft stage, there was considerable danger in allowing it to 
remain any lengthened period before adding the spiegeleisen. 
As ang as there was a sufficient amount of carbon in both, 
it acted as a poe to the iron against oxidation; but 
when it was all, or nearly st hurnta@way, the iron itself be- 
gan to burn, as might be seen by the crystallised appearance 
of the fracture. It was a question, however, whether it was 
the free oxygen of the flame alone which produced this result. 
Professor Graham had shown that carbonie oxide penetrated 
iron with extreme facility ; and specimens were shown which 
had been subjected to the action of carbonic oxide under a 
variety of conditions. ity Sood ee ed the same appearance 
of deteriorated structure ; were all excessively brittle. 
Neither carbonic acid nor ie air under similar con- 
ditions seemed to have the same effect; and it might be 
fairly assumed that this question required further examina- 
tion. The other point to which he referred was a peculiar 
property of homogeneous iron or mild steel, which was early 
observed in the course of the experiments at Newport. 
When ordinary steel was chilled in cold water at a red heat, 
it hardened more or less according to the per-centage of 
carbpn it contained. When the carbon was reduced below a 
certain amount—about 0.5 pereent.—it then obeyed the same 
law as copper. The metal when chilled became soft to the 
file; but, at the same time, more eompact, tougher, and 
stronger. Specimens were exhibited to illustrate this fact ; 
and the question was glanced at as to the probability of 
hereafter turning this property to useful account. The 
writer conhadel ly stating that much remained to be done 
in the metallurgy of iron and steel; and ventured the pre- 
diction that steel ingots for rails would yet be made ata 
price but little exceeding that of puddled bar, although he 
acknowledged that whoever undertook to do it would have to 
bring to the task a large stock of patience, perseverance, and 


capital. 


A vote of thanks for his paper having been accorded to 
Mr. Howson by acclamation, the discussion was opened by 
Mr. Siemens, who said he thought, judging trom Mr. 
Howson's description and the diagrams, that he had shown 

© Abstract of paper read before the Iron and Steel Lustitute 
at Middlesbrough. 


hematite ores ia put on the furnaces, as a corrective. The 
furnaces are driven hard ; and the white is of course inclined 
|to be sulphury. The plan of working is to refine, before 
| puddling, from a half to a third of the white in refineries 
placed before the blast furnaces, potting the iron into them. 
The yield of these fineries from molten iron is about 23 ewt. 


of coke is 5 or 6 ewt. to the ton; and the total expense of 
the refinery process from 10s. to 15s.a ton. In some works 
the puddling furnaces have one-half white pig and one-half 
refined iron: in others, the proportion 1s one-third refined 
metal, one-third white pig, and one-third mine pig, made 
without cinder from argiilaceous mines and hematite ores. 
Soft Lancashire ore is freely allowed for fettling the pud- 
diimg furnaces. The popular notion is, that the white iron is 
deearbonised in the refinery process, and freed from sulphur 
and phosphorus. Messrs. Crace Calvert, and R. Johnson, 
Dr. Perey, and other authorities, have shown conclusively 
that this popular notion is unfounded. They have proved 
that all cast iron contains a notable proportion of silicon 
varying from 1 to 6 per cent. (the greyer the iron the greater 
the proportion of silicon), whieh is reduced in the blast 
furnace, and combined with the iron from its earthy base, 
silica. It is silicon which imparts its — property to 
pig iron; when removed, cast iron is only semi-faid, although 
it may retain all or nearly all its carbon. From its greater 
affinity for oxygen than carbon, silicon protects the carbon 
in pig iron from the action of oxygen ; even when it is present 
in the small proportion of 1.500 per cent. no carbon is 
burnt off. . Silicon is, in many of its properties, very 
analogous to carbon; and the refining process instead of 
being called a decardonising, might be better described as 
a desiliconising of the iron. Now, the he had in- 
vented desiliconised the iron as tapped from the blast 
furnace, without wasting the iron, and without any extra 
expense whatever beyond tle usual cost of the pig; nay 
more, it was more economical to make than pig iron. The 
proeess must therefore revolutionise the present practice in 
the iron trade, His usual mode of ing was to place 
aseries of iron moulds similar to t used before a re- 
finery, as near as convenient to the tep hole of the blast 
furnace. He made a paste by moistening with water soft 
hematite ore, which, if gritty, is a. oo and 
he threw a bueketful, containing about 601b., into the 
miould in a semi-liquid state, and spread it evenly on the 
bottom and sides. The mould being quite hot from the 
east, dries the paste, which adheres to the bottom. 

e then pots as much iron as is required fromthe 
blast furnace, and allows it to run over and fill the 
moulds to the depth of three and a half to four inches. 
A great ebullition took place ; jets of flame of a peculiarly 
white colour burn on the surface, which he assumed to be 
the combustion of silicon in the oxygon abstracted from the 
hematite. It was proved by re analysis that whilst 
the silicon was 1.00 per cent. in the white cast iron, it is re- 
dueed by this simple process to 0.200 of 0.300per cent., or 
from 1 per cent. to 1-500th, a cinder is thrown up contain- 
ing silicon, some phosphorus, and sulphur. The carbon is 
hardly at all removed. The appearance of the iron after 
the process is that of refined metal. For want of a sufficient 
upward impulsive force, a good deal of the scoriw, although 


chemically separated in the from the iron, is not 
removed from it mocheniaiine, but is mi with the 
refined metal; and, on remelting in a i , 
forms a protecting slag. The cost of the process is nil, as 
the iron contained in the hematite is reduced, and adheres 
as cast iron to the bottom of the iron in the mould. There 
is no sand or coke dust used ; and the refined iron goes clean 
into the puddling furnace. The yield in Tt of 
refined iron, about 21 ewt. to the ton of puddled . The 
puddilers like to have one or two pigs of white, with the metal 
so refined, as they say it works more “ liquory’—showing 
that when the si remaining is only 0.200 or 0.300 per 
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of pig or cast iron to the ton of refined metal ; the consumption | 


cent., the charge does not possess the fluidity. The 


us | puddling furnace keeps in rej ; other fettli 


_— bod former om led 
ings to make scrap ba n discontinaéd. 
men do more sein oul and, iike the ae the 
yields are larger. The puddied iron is of an improved 
quality, and much liked in the rail mills. The second 
cess was the same as the first, only that he mixed two- 
by weight and half by bulk of nitrate of soda with the 
hematite ore, which is formed into a paste, and applied in 
the same way. With this mixture, the ebullition is greater ; 
the flame is of a yellowish colour—showing the ignition of 
some of the soda. The cinder is thrown up, and out of the 
iron, over which it forms a crust, which can be separated 
when cold. The iron has a cellular and honey-combed frac- 
ture, like metal much over blown. The scoriw contains 
sulphur, phosphorus, silica, and soda. The iron works drier 
ond deaiet, and to a better yield than that made by process 
number one, but should have about one-third of grey pig 
added to make a very clean and rough iron. The only cost 
of the process is the nitrate, which in the proportion named 
comes to about 4s. per ton at its present high price. The 
i the process was very considerable, and it was not 
confined to white i though it was then most efficacious. 
The author added: “In my = the money value of my 
invention to the iron trade will be enormous ; greater perhaps 
than that arising from the use of the blast furnace ‘ 
said to be 2 1,000,001. a year, and which I first introduced 
into fie sonnies cps. mode known to the iron trade at the 
meeting of the British Association held at Swansea in 1849.” 


The discussion on this paper was adjourned until the next 


meeting. 


Tue Forsten Coat anv Igon Taavgs.—The Belgian 
iron trade has experienced no material ¢ @ An abun- 
dance of orders continues to it itself im the Haute- 
Marne (France). Rolled iron frém coke- pig has 
made 8/. 4s. per ton; special i 81. per ton; sheets, 
9. 8s. per ton first elass. Machine No. 20 eoke-made has 
ualieed 8/. 16s. per ton; and mixed ditto, 9. 12s. per ton. 
| There is some want of activity, however, in refining pig. 
| In the Franche Comté district fine pig has become scarce, 
j; and prices have displayed an upward tendency. In the 
| Longury group another furnace—that of Cons-la-Grandville 
—is in activity, and is producing grey pig. A table which 
has been prepared in illustration of the production of rails 
| in France during the last ten years, presents the annexed re- 
sults:—1869, 101,426 tons; 1860, 121,438 tons; 1861, 
| 164,371 tons; 1862, 216,175 tons; 1863, 226,948 tons; 1864, 
| 215,983 tons; 1865, 184,131 tons; 1866, 159,061 tons; 1867, 
| 154,361 tons; and 1868, 202,204 tons. The average price 
| per ton in 1859 was 10/. 2s. per ton, while in 1868 it had 
| fallen to 71. 2s. per ton. Attempts have been made in the 
Charleroi district to establish an advance in coal, but thus 
far they have not proved successful. Stocks are still con- 
siderable, and, although large deliveries are being made by 
railway, those by water present little activity. It does not 
appear likely, then, that the price of Belgian coal will expe- 
rience much change at present. 











' a a is said that the Western 
‘nion Telegra: of New York, which has absorbed 
all the other 3 thoes of the country, are likely to press 
upon Congress at its gong session the propriety of 
the Government buying them up and carrying on the busi- 
ness after the English precedent. This system of buying up 
of companies seems to have had some features in common 
with recent developments in another branch of business in 
London. “In years past,” it is said, “it bas been a source 
| of alleged fraud and corruption, as it has been charged that 
| parties of controlling influence have brought up the stock 
| of comparatively valueless lines at merely nominal figures, 
| and officially turned the same over to the company at much 

larger prices and often at greatly more than they were worth, 
| to the great damage of the company and to the profit of the 
| officers directly or indirectly engaged in the transaction.” 

At present the company has 3463 stations, 52,099 miles of 
| poles, and 104,584 miles of wire, which traverse every state 
jand territory in the Union except Minnesota and New 
| Mexico. The receipts last year were equal to about 1,460,000/., 
and the net revenue was about 550,000/., or about 64 per cent. 
on the capital stock. The company, it appears, contend that 
the terms at which the Government should buy them ought 
to be calculated on the assumption that a 10 per cent. stock 
may be considered worth par, and that their stock paying 
64 should be taken over at 65. 





Te Inow ayy Sree. Ivstrrvrs.—In our last issue we 
gave some particulars of the first day's meeting of the Iron 
and Steel Institute, held at Middlesbrough, last Wednesday 
week. The meeting was continued on Thursday, when a 

r “On the Manufacture of Rails,” was read by Mr. 
, ward Williams, the manager of Messrs. Boickow, 
Vaughan, and Co.'s works at Middlesbrough. This was 
succeeded by a paper on “ The Siemens-Martin Process, by 
Mr. Ri Howson, of the Newport Ironworks, Middles- 
brough ; and one “On Removing Silicon from Pig Iron,” by 
Mr. J. Palmer Budd, of Ystalyfera. Of all these papers we 
— abstracts in the present number. The paper on “A 
ot Blast Firebrick Stove,” by Mr. Thomas Whitwell; that 
“ On Iron as a Material for Shipbuilding, and its consequent 
Influence on the Ar t and C ce of Nations,” by 
Mr. C. M. Palmer, of Newcastle; and that “On the Pro- 
duction and Application of Combustible Gases under Pres- 
sure,” by Mr. G. H. Benson, of Staleybridge, all of which 
had been announced in the , had from want of 
time to be left over until the next meeting. The Thursday 
afternoon and the whole of Friday were spent by the mem- 
bers in visiting the works in the neighbo ; while on 
Thursday evening the members were the of the 
itburn-by-the-Sea, un 
Devonshire. 
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THE IRONCLADS. 

Tue trials of the combined Channel and Mediter- 
ranean squadrons have either been very badly con- 
ducted or very badly reported in the Zimes newspaper. 
There has been scarcely a word published about the 
armour and armaments of the ships ; extremely little 
about the steaming; and, if we remember rightly, 
nothing at all about the handiness or otherwise of the 
ships under steam, although this last question will be 
that of the very first importance when the tug of war 
comes. Lissa has shown what common-sense pre- 
dicted, that in a steam fleet of ironclads the rudder 
and the stern are of more importance than even the 
armour and the guns, while masts, spars, and sails 
will be frightful remembrances, and sources of almost 
as much danger as the enemy. In face of this fact it 
is preposterous for a newspaper correspondent to fill 
his articles with descriptions of mere sailing operations, 
which even in the old days were little more than 
matters of amusement. Every ironclad in Mr. 
Childers’ squadron has an immense screw-propeller 
standing right across ber stern in front of the rudder, 
and this fact alone is quite sufficient to indicate the 
folly of attempting races and competitions under 
canvas between them and other ships. Nobody ex- 
pects these immense ironclads, with a small spread of 
canvas and non-lifting screws, to do more than take 
such advantage of the wind as may be consistent with 
these conditions; and although there is no harm in 
seeing exactly what they can do in thie respect, there 
is very great harm in putting the results before the 
public as matters of the greatest interest and moment, 
and diverting general, and even professional, attention 
from the truly momentous questions still at issue 
touching naval warfare. It is of very great moment 
‘or us to know whether a ship like the Tomlen with 
her massive armour and ponderous guns, cam repeat. at 
sea those steaming and steering performances which 
distinguished her measured mile and Channel trials; 
aod if she ean, it is utterly beneath consideration 
Whether she is a longer or shorter time in stays than 
the thinly-clad, lightly-armed, and unwieldy steamers. 

The 7imes itself, however, in its last leading article, is 
even more adrift on the subject than its correspondent, 
and is not a little amusing in its efforts to explain 
the suceess of the Monarch in conformity with its 
peculiar views. It goes so far as to attribute the ex- 
treme steadiness at sea of this very successful ship to 
its “low freeboard,” and speculates upon still greater 
advantages resulting from a still lower freeboard. 
Now the fact is that the characteristic feature of the 
Monarch as a turret ship is her high freeboard, her 
upper deck being no less than 14ft. above the water line; 
and it is in the face of this fact that the Timer says, 

The Monarch does show a freeboard though a low 


one ;” and adds, “and on that account she rolled less 





| we get another Scorpion . . . 


than aby vessel in the squadron.” No misappre-| 
hension of a great question could be more paces Ag 
The Monarch rolls less than some of the other ships 
(we do not know for certain that she rolls eh. 
the Hercules). because a proper relation is establi 
between her centre of gravity and her dimensions and 
form ; and it isa sheer absurdity to fanc a ship 
with an upper deck 14 ft. above the sea level derives 
her exemption from rolling in any degree from that 
absence of freeboard which the Times a year 
pronounced to be absolutely indispensable to steadi 
ness. 

But the Zimes is not only wrong, it is also incon- 
sistent; for, after ascribing the steadiness. of the 
Monarch, in the words above quoted, to her (imaginary) 
low freeboard, it goes on to say later, “ She owed her 
superiority entirely to the element or principle of the 
turret introduced into her construction.” Here we 
have the turret accredited with all that the low free- 
board was just before complimented upon; and in 
order to confuse the subject still more, this clever and 
authoritative writer asks, “ What if that principle (the 


success? If the experiment were attempted, what 
should we obtain? Should we get an improved 
Monarch, fit to knock all our broadsides to pieces, and 
even the Monarch herself ; or’—and here the writer 
brings in a doubt most fatal to his own prophetic credit, 
after all his prophesyings of a year ago—“ or should 
. unfit to go to sea at 
all?” That, says the Times, is the great question! 
Last year, however, it was not a question, at least 
with the Zimes, for every effort it could put forth was 
made to drive Mr. Reed from office, merely because 
he insisted on keeping that very question before his 
mind, and refused to take his orders as Constructor 
of the Navy from Printing-house-square. We shall 
return to this subject in our next. 








VICTORIAN RAILROADS. 

Ir is eighteen years since the great tide of emigra- 
tion first flowed upon the Australian continent, drawn 
by an attraction favourable to the demoralisation rather 
than the development of a new country; for in the 
desire to discover the gold concealed below the sur- 
face, the other and more enduring sources of wealth 
were forgotten. So vehemently impelling a force 
brought together, then, a vast concourse of ple, the 
bulk of whom were unfitted utterly for the duties they 
had set themselves to pesform, while the able pioneers 
emigrated with an individual purpose, to which they 
applied themselves with more or less of success. From 
the heterogeneous mass perhaps more than has been 
done could not have been expected, although a com- 
parison is mechanically made with the gold cities and the 
commercial cities of America and those of Australia, to 
the detriment of the latter. Amidst the universally 
tardy advance, the construction of railways has been 
naturally slow, and so small that it may be regarded as 
experimental—costly, and unfortunate. It must, how- 
ever, be remembered that while in the United 
States twenty years is ample time to see a great 
city arise, the centre of 5000 miles of railway, 
which can be built and stocked and maintained 
by the industries which itself has called into 
existence, Australia is dependent upon us for all its 


material and requirements, even to the guiding intel- | 


ligenee of its consulting engineers, who in London 
manage railway affairs at the Antipodes, But now 
that Victoria and New South Wales, Queensland 
and Tasmania, are all of them calling for and urgently 
requiring more railroads, it is time to consider how far 
the past system is compatible with the contemplated 
and necessary extension, if it has not been in almost 
all respects too lavish, and indeed wildly extrava- 
gant. In Victoria, public opinion is expressing itself 
strongly upon the subject of railway extension, and 
a section of the community is advocating the construe- 
4ion of lines, not such as can be cheaply run into a new 
country, to serve their purpose till the created revenue 
shall warrant more costly work; but railways, lasti 
and monumental, which shall be made through unope: 
districts, that would be benefitted no more than by the 
cheaply formed lines, and which must accumulate a 
eompound load of debt, even if the capital necessary 
for construction were forthcoming. 

There are now in existence 254 miles of Victorian 
railways made up of three different lines—one run- 
ning towards the north and west, joining Melbourne 
with Echuca on the Murray river, the northern 
boundary of the colony, 156 miles in length; a second 
going to the south-west connecting Melbourne with 

ong and Ballaarat, 92 miles long, and a branch of 6 
miles to Williamstown. In 1865 the whole of this 





mileage was completed, and im working order. 


turret) could be introduced farther, and with as mueh | U 








total outlay 
which was 5,186,367/, there were 88,375/. 
apon the acquirement of land; the account for the 
construction of works, not including stations, was 
1,719,4914, and 465,135/, were devoted to the sta- 
tions, which number twenty-seven upon this line. 
n one of the Melbourne stations alone upwards of 
108,000/. were expended, and the estimate for each 


building is Sameeenne ly extravagant. On the 
Ballarat Railway proportion between the cost of 
the works of the line the stations is still more 


striking—the former having cost 327,687/., the latter 
116,575¢. The cost of the permanent way averaged 
about 9000/. a mile. : ee . 

By reducing some of the principal items to their 
approximate cost per mile, the causes which have 
brought up the total outlay on the 254 miles to up- 
wards of nine millions and a a will be readily seen. 


+ 
Printing debentures ., 16 = 14 Oper mile 
Preliminary and perma- 
nent survey... eat 318 «6(l0 O ie 
Sheds and workshops .. 255 3 0 ,, 
London eer >s ose 0 € 0 w& 
Engineer- ief'sofices 48 6 0 y» 
ose one oss 408 0 0 Po 
Earthworks * 605 0 OF, 
Permanent way 954 0 0 ,, 
tee i signals Sees 18 ° i 
Stations and si om 
Engineering = «+ 1588 165 0 
Law charges... 14 i OC.» 
Printing... ° nS ew 


The purchase account of the Geelong Junction stands 
at 740,129/., and fhat of the Essendon Railway at 
36,273/. 

Compare these figures with the cost of some of our 
principal English lines, the construction of which was 
preceded by enormous legal expenses, by the 
purchase of every foot of land for their whole length. 

£ 
The Great Northern Railway cost 42,468 per mile 
The Great Western 36,165 


The L. and S.-W. vi 33160 | 
The Great Eastern a 38,618 ~ 
The L. and N.-W. 41,090, 


The rolling stock of the Victorian railways consists 
of 77 locomotives—33. goods and 44 ee, ae 
1392 carriages, wagons, and vans of all descriptious. 
This plant has cost, inclusive of charges, 670,516/., of 
which 305,115/. were devoted to the purchase of 
engines, aud 312,293/. to rolling stock. The Jocomo- 
tives have thus cost, exclusive of the various charges 
for consignment, &c., 3962/, each, and the carriages, 
w s, and vans an av of 2244, 

t us now turn to the consideration of the traffic 
upon these lines, and the revenue arising therefrom. 
In 1864, there were 210} miles of railway open for 
publie traffic, and during this year 963,830 passengers 
were conveyed; in 1865, the whole length of 254 
miles were completed, and 1,066,178 were carried ; 
the statistics of subsequent years show a decline in this 
amount, until last year the total number was only 
943,327, or 20,503 less than in 1864, when 43} miles 
of line were yet, unfinished. The tonnage of 
carried has, on the other hand, increased from 313,582 
tons in 1864, or 1363 tons per mile per annum, to 
433,470 tons, or 1706 per mile per annum in 1868. 
While the traffic of is thus shown to be 
decreasing, that of goods is on the increase, a fact 
which indi that the districts along the lines of 
railway are becoming more perfectly developed, 
that a wide extension is urgently needed in tracts 
useless because remote, 
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which brings the total a . 8.64. 
and 7s, 9.8d. respectively for first, second, 

The revenue arising from the conveyance of 
im 1868 (355,195/.) represented receipts per ton of 
16s. 4.66d., or 1s. 9.79d. per ton less than in 1864, 
the rate of carriage having been lowered, which brings 
down the cost of conveyance per ton per = to .76d. 

From these two sources—passengers an s—the 
revenues of the Victorian railways amounted last year 
to 552,822/., the total being further swelled to 
5$1,402/, 19s. 8d. by the profits arising from the con- 
veyance of ls, of gold, mails, &c., and from the 
rents of land belonging to the railways. This sum re- 
presents a total revenue of 10s. 2.60d. per train mile, 
the total mileage for the year having been 1,138,125. 
On the other side of the account we have the items of 
expenditure 


Appropriation. | Total Cost. 


Train Mile. 
| Per Cent. 
| of Revenue. 


Cost per 





= 


£ s. djs. 


Maintenance of permanant way | 


.., 62,607 10 611 1.22 
... 108,307 441 9.78 


102,636 19 2.1 9.64 
i-| 14,3356 0 3/0 3.02 


and works . 
Locomotive charges... 
Passenger traffic charges 
Goods traffic charges ... 
General charges 


— 
os NO 
% ee 
r -31@ 


= 


282,976 14 3 411.66 a 


leaving a net balance of 298,426/. 5s. 5d. 

On the Murray line the per-centage of expenses to 
revenue was 48.17, on the short Williamstown branch, 
91.61, and on the Ballaarat Railway, 42.41. 

Taking into consideration the extra cost of labour 
and material, the necessary increased expenditure upon 
the maintenance of any undertaking that has to send 
16,000 miles for its supplies, and the probability that a 
railway extravagantly made will not be economically 
managed, the proportion of working expenses to re- 
venue is moderate enough to leave a large margin for 
dividends, 51.34 per cent. of the gross takings being 
available for that purpose. 

But, of course, the whole of the net revenue is 
totally insufficient to meet the calls upon the debenture 
capital of 8,618,100/., the guaranteed interest upon 
which was 5 per cent. on the first loan of 68,100/,, 
and 6 per cent. upon the balance. Whereas only 
3.46 per cent. can be paid upon these debentures, 
leaving out of the question any interest upon that 
portion of the constructive capital advanced out of the 
consolidated revenue. The deficiency for 1868 is 
therefore nearly 218,000/. upon the debentures, and 
the following table gives an approximate statement of 
the financial condition of the railroads for the eight 
years ending 1867 : 


| ne "Expenditure. ca Sal ae aie 
Year. | Work- 
jing Ex- 
| penses. 


Interest 
on 


| Revenue Deficiency. 
Total. | 





we £ Se a Se eee 

| 81,822 267,406 | 349,227 | 102,328 | 246,899 
/111,835 844,022 | 456,857 | 171,616 | 284,241 
| 172,619 446,234 | 618,753 | 320,308 | 298,445 
/235,202 464,065 | 699,357 | 464,694 | 2: 
|243,221 479,380 | 722,601 | 515,538 

256,284 493,148 | 749,432 | 685,476 

| 269,600 | 499,905 | 769,505 | 589,637 | 

267,471 | 516.319 | 783,861 | 552,081 


1860 
1861 
1862 
1863 
1364 
1866 
1866 
1867 


The experience of the past, no less than the most 
sanguine prospects for the future, forbid the hope that 
the Victorian railways can ever become profitable. 
A wilful extravagance has burdened them with a 
monstrous eapital debt, against which they can never 
successfully struggle, and the best that can be said of 
them is that their example has made a repetition of 
such works in the colony impossible. 

The figures we have quoted above show that the 
traffie is good, so good, that with any thing like a fair 
constructive expenditure, they would have been emi- 
nently prosperous, and one is struck with wonder at 
the—shall we call it want of judgment ?—which 
oe a the expenditure of 108,000/. for a station in 

elbourne, and required more than 9000/. a mile for 
permanent way alone. Were the engineering services 
which dictated this outlay worth some 400,000/., or 
did the presiding genius require offices costing 
10,9997. 9s. 11d. ? 

Knowing the necessity of an extended railway 
system in Victoria, seeing that so far as they are 








made the lines og SS ee eae 
that them, Ww ity, develop- 
eas te country, ion aa Roving learnt a 
painful experience from a ruinous experiment, the 
colonists of Victoria will naturally turn to the adoption 
of a cheaper system, which alone can be successful. 
They must learn that railways rather than railroads 
must be first ae the pioneer bighe of a — 
and country, not manent highways of an 
old Lay rich psig To do this they have but to follow 
in the well-beaten path which has been always and 
still is successfully followed in America. And they 
can do even better by adopting English and American 
experience cuntioal The beet Government 
bas adopted this course, and hes formed the commence- 
ment of a system of cheap and narrow gauge lines, to 
which the broad and costly railways of Victoria form 
a striking contrast. Victoria is proud of her extrava- 
gant and monumental works, her roads and public 
buildings. A lavish outlay on the latter is pardonable, 
but it is evident that )/. a mile should be nearer 
the mark than 36,000/. for the railways of a country 
whose total revenue scarcely exceeds three millions 
and a quarter sterling. 


WOODEN RAILWAYS. 

Durtiyé the late war in America the Confederates, in 
constructing temporary railways and renewing lines 
which had been destroyed, were compelled on many oc- 
casions to use wooden rails as the only kind procurable, 
and over these rails they transported altogether thou- 
sands of tons of baggage, &c., at what, all things con- 
sidered, were very fair rates of speed. Wooden rail- 
ways in fact, when properly made and worked, are by 
no means bad things in their way, and in countries 
where timber suitable for their construction is abun- 
dant they may often serve a good purpose by opening 
up a traffic which as it increases will warrant the 
establishment of an orthodox iron road. It was a 
recognition of these facts which some nine or ten years 
ago led Mr. J. B. Hurlbert, an American engineer, to 
construct a wooden railway about six miles in length 
for light traffic, and the results obtained with this line 
proved so far satisfactory that early last year a line, 
474 miles in length, was constructed to connect 
Carthage, N.Y., with Harrisville. More recently, also, 
Mr. Hurlbert has built a line in Canada extending 
from the Clifton Iron Mines to the Otwegatchie Rail- 
way, a distance of twenty-two miles, and it is of this 
line that we more especially intend to speak here. 

The rails of the Clifton Wooden Railway, like those 
of the Harrisville line already mentioned, are of maple, 
and are 14 ft. long, by 4 in. wide, by 6 in. deep. They 
should be laid “ heart side” down. The sleepers, or 
“ties” as they are called in the States, are notched 
for a depth of 4in. to receive the rails, and the latter 
are secured in the notches by wedges of maple plank 
4 in. wide and 12in. long. The switches are made in 
the usual way. The gradients on the line are in some 
places as steep as 1 in 15, and the sharpest curves are 
of but 250ft. radius, these curves, however, being 
somewhat exceptional. The engines which have, unti! 
lately, been used on the line weigh 10 tons without 
wood or water, and their load averages from 30 to 40 
tons. More recently heavier engines weighing 20 tons 
have been placed on the line, and it is expected that 
when the latter has been strengthened these engines 
will take loads of 60 or 80 tons over the railway from 
the mines to Ogdensburg, there being for this distance 
a general fall in the direction of the traffic, although the 
latter has to ascend in some places gradients vary- 
ing from 1 in 68 to less than Pin 60. It is stated, 
moreover, that on these wooden roads a 14-ton engine 
can draw easily 20 tons of freight up an occasional 
gradient of 1 in 21; and the experience of last winter 
has shown that ice and snow are no worse on a wooden 
railway than an iron one, the use of a snow plough 
and sand having enabled the Clifton line to be worked 
regularly in the winter season, even when the ground 
was covered with three or four feet of snow. The 
wheels of the rolling stock used on the line have 
rims similar to ordinary railway wheels, but a little 
wider, and the flanges are slightly bevelled, so 
that they may bear against the rails without 
cutting them. The trains are run at from 8 to 
12 miles per hour, and these speeds can be main- 
tained with safety ; indeed, it is stated that no truck 
has been off the line since the Clifton Railroad was 
opened for traffic. 

The quantity of maple used per mile for rails is 
about 22,000 cubic feet, and it is stated that the cost 
for labour of placing these rails in position is from 
80 to 100 dols. States currency. Besides this, there is 





the cost of the “ ties,” and wedges, pee ache. goed 
it is stated that the com cost of making lay- 
ing a wooden railway of a somewhat superior class to 
that of which we have been ing, including a 
moderate allowance of rolling stock, sufficient for 
the traffic of the first few years, will not exceed 
5000 dols. per mile. In many instances, in fact, such 
a line as the Clifton Railway can be constructed, exclu- 
sive of rolling stock and large bridges, for 1000 dols. 
or 200/. per mile. As regards the cost of mainten- 
ance, that, of course, depends mainly upon the amount 
of traffic ; but in the case of the Clifton Railway, Mr. 
Hurlbert states that two men will suffice to keep in 
order three miles of line, replacing all worn rails that 
may be necessary. Altogether, we think that suffi- 
cient evidence bas been afforded by the working of 
Mr. Hurlbert’s wooden railways to show that such 
lines may be profitably constructed in many cases 
where, from the nature of the country, the formation 
of a regular railway would be scarcely warranted. It 
must be remembered, also, that a considerable portion 
of the labour involved in the building of a wooden 
railway could be turned to useful account whenever, 
from an increase in the amount of traffic, its replace- 
ment by an iron road became desirable, while the 
rolling stock, even if specially built for the wooden 
road, would also be available on the iron one. 








THE ROMFORD SEWAGE WORKS. 

ComMPELLED by the Court of Chancery, who, at the suit 
of a resident in the neighbourhood, issued an injunction and 
writ of sequestration, with a fine of 10,0002. in case of non- 
compliance with their order to divert the sewage from the 
river, the Local Board of Health placed the matter in the 
hands of Messrs. Russ and Minns, civil engineers, of 9, 
Victoria Chambers, Westminster, who immediately erected 
temporary works effecting the required object. 

Execution was consequently stayed, and time given for 
construction of the present permanent works, which have 
also been carried out by the same engineers. The rainfall 
is to some extent kept separate from the sewage. The two 
main sewers meet about halfa mile from the railway station, 
outside the town. They here discharge into a small strain- 
ing tank in a covered building. A rough strainer, with 
openings 14 in. wide, arrests any large substances that 
might possibly block the pipe sewer which delivers it at its 
destination, about 24 miles still further from the town. A 
storm overflow is provided at the junction of the two main 
sewers; but from the fact that the delivering sewer has 
not been surcharged during the recent exceptionally heavy 
thunderstorms, it will seldom, if ever, be required. It 
would, in case of contingency, discharge into the river any 
flow in excess of the carrying power of the delivering sewer, 
which is generally of 18 in. stoneware pipes, but of cast iron 
wherever the road or river is crossed, and for about 100 
yards across a valley, where it is above ground, and carried 
on brick piers. The gradient is uniform throughout, being 
1 in 900. Ventilators and inspection pipes are introduced 
at frequent intervals. 

The sewer discharges into two straining tanks near the 
engine house, and passing through an iron grating, the bars 
of which are jin. apart, it flows to the pumping chamber. 
Very little solid matter remains in the tanks, and this is 
periodically and easily removed. The engines, pumps, and 
boilers are in duplicate. The engines are 8 horse power 
horizontal high pressure, with variable expansion slides, 
and under ordinary circumstances steam is cut off at 4rd of 
the strokes. They were constructed by Messrs, Gimson, of 
Leicester. The pumps are centrifugal, and were made by 
Messrs. Easton, Amos, and Anderson; each throws 800 
gallons per minute, 20 ft. high. The daily flow of sewage 
is between 300,000 and 400,000, and this is pumped in 
10 hours. A large storage reservoir, capable of holding 
24 hours ordinary discharge, or the 36 hours of lessened 
flow from Saturday night till Monday morning, receives it 
when the engines are not working, so that there is no night 
or Sunday pumping. 

The distribution of the sewage over the land is effected 
by surface carriers. Two months’ working experience 
shows that the annual cost of pumping, allowing 7} per 
cent. also for wear and tear of machinery, will not exceed 
1754 The farm is let to Mr. Hope, the well-known 
authority upon sewage agriculture, and will doubtless, 
under his management, be a model which may be studied 
with advantage. It is 120 acres in extent, and in every 
respect suitable for the purpose. 

The total cost of the estate, which is freehold, including 
laying out the land and draining, with ali the works before 
described, has been under 16,0001 

The Board pays the expense of pumping. The rental 
paid by Mr. Hope is 9007. per annum. ‘This covers the 
interest on the whole outlay and the working expenses, 
leaves a small balance to go towards a sinking fund, so that 
it is estimated that a rate of 3d. in the pound will in Jess 
than thirty years pay off the entire cost of estate and 
works, and leave the town in possession of a 
property worth at least 1000/. per annum. 

The Board, in taking over the works, expressed their 
entire approval of the way in which they had been carried 
out, both as regards the engineers and contractors. 
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To complete our notice of the great centrifugal pumps, | the rainfall, consumption of fuel, and other stores, and sent io svenlen cilee on ts dehy’ cane of a ship. 


erected for the drainage of the East Fen, we must say a 
few words about the method of keeping a register of the 
performance of the engines. In the case of plunger pamps 


it is merely necessary to know the number of strokes in a 
given time to be able to calculate very nearly the amount 
of water delivered; and, further, it does not matter, as 
regards duty, if the pumps are worked at the proper speed 
or not. With centrifugal pumps, however, the case is 
very different; they must be run at their full speed or else 
much coal may be consumed and little or nothing done. 
For example, at the 6 ft. lift the full quantity of 350 tons 
per minute will be delivered at 454 revolutions of 
the engines, while at 37) revolutions only 200 tons of 
water will issue. It is highly important, therefore, that 
the resident engineer of the district shonld have the 
means of keeping a check on the engine-driver, to say 
nothing of the advantage of preserving a record of the 





volume of water delivered as compared with the rainfall. | 


The formule, however, for ascertaining the quantity of 
water discharged by a centrifugal pump are complicated, 
and the coefficients vary with each particular case. Messrs. 
Easton, Amos, and Anderson are in the habit, therefore, of 
constructing a diagram which they send ont with each 
drainage engine, and from which the quantity discharged 
can be ascertained by inspection when the lift and speed 
are known. 


We annex an engraving of the Witham engines 
diagram, and ask by way of illustration the question, 


“How many tons per minute will be delivered at a 5 ft. 
3 in. lift and 44 revolutions?” Taking the vertical line 
marked 44 on the bottom horizontal bar and tracing it up 
to the 5 ft. 3 in. parallel, we find their intersections coin- 
cide nearly with the curve of 350 tons per minute, which 
will, therefore, be the quantity delivered. In the same way 


it is easy to tell at what speed the engine should 
be seen to deliver a given quantity of water at 

given lift. It will be seen from the above that a careful 
record must be kept of the lift and speed of the engines, and 


this is done by the engine-driver recording the number of 


hours run, and the lifts as indicated by a gauge at regular | 


intervals of time, say, every half hour. Concealed and 
locked-up correctors are attached to the engines, and read 
off by the resident engineer, or his assistant, at his visits of 
inspe ction 


ascertained by dividing the total number of revolutions by 
the time run, and by means of the diagram the mean dis- 
charge for every half hour calculated. As the driver can- 


not see the corrector, he cannot cook his time account, and 
the diagram enables the resident engineer to tell if the 


the mean speed of the engines can then be | 


in monthly to head-quarters to be reduced and acted on as 
occasion may require. 


In the description of the Witham drainage works last 





week, the dimension of the steam cylinders was} given as 
20 in, instead of 30 in. diameter. 





SHOEBURYNESS EXPERIMENTS. 

On Wednesday last a series of experiments were con- 
ducted at Shoeburyness, with the object of ascertaining the 
relative efficiency of the Palliser shells, having their heads 
chilled and bodies cast in sand, the merits of shells made of 
Firth's steel, and containing large bursting charges, and to 
determine the reliability of a new form of fuse designed by 
Lieutenant E. Boxer, R.N. All the rounds were fired from 
the 9 in. Woolwich rifled gun, with full battering charges 
of 43 Ib., ata range of 200 yards, against an 8 in. plated 
target, with 18 in. teak backing and 3 in. skin. Five 
rounds were fired with the compound Palliser projectile 
(having the chilled head and soft iron body), and two 
rounds with shells of Firth’s steel, the first, third, fifth, 
sixth, and seventh rounds being with the former, and the 
second and fourth with the latter class of projectiles. 

In the first round the Palliser shell effected a penetration 
of 22 in. from the back of the head, which remained in the 
hole, the body being blown out in front of the target. 

In the second round with a hardened Firth steel shell, 
penetrated to a depth of 26in., the shell bursting in the 
backing, and the body being blown out of the shield. 

The third round, with a Palliser's shell, penetrated to a 
depth of 25}in., tearing away the backing, and tearing 
some of the backing girders. 

The fourth round, a Firth’s steel shell, penetrated to 
8}in., making a hole 10in. by ll in. The effect of this 
round manifested itself in stripping off flakes of the plates 
in the vicinity of the point of impact. 

The Boxer fuse, which has been adapted to the Palliser 
shell, is intended to be used in those projectiles which are 
fired against wooden or thinly-plated ships, which are now 
penetrated by shell with the same effect as by solid shot. 
The fuses are made of gun-metal, and are screwed into the 
rear of the shell through a gun-metal bushing. In the 
front of the fuse plug, in a cylindrical recess, is placed a 
small cylinder of lead behind a gun-metal hammer, which 
is suspended by a wire. In front is placed the fulminate 


| upon a dise in contact with a pellet of compressed powder. 





When the gun is discharged the leaden cylinder is com- 
pressed, and the hammer is liberated by the shearing of 
the wire which suspended it, and so soon as the shock of im- 
pact occurs the hammer springs forward, and, striking the 








RECENT CHEMICAL IMPROVEMENTS. 
Chloride of Lime.—Three chemical products lay at the 
foundation of our national 
chloride of lime. Soda is familiarly known as a cleans- 
ing material, and is essential in the mavufacture of soap. 
Sulphuric acid has scarcely an exception in its use as re- 

art and industrial processes generally ; and chloride 
of lime, since its first discovery by Tennant, towards the 
close of the last century, has worked a revolution in textile 
manufactures, by its powers, that has been un- 
ualled in the annals of applied chemistry. Fifty years 
ago a batch of calico, or cotton yarns, would have required 
two or three months to be well bleached. Now, a visitor 
to a calico printing factory may see the unbleached cloth 
enter the works with himself, and, on his leaving, the same 
cloth will be bleached to perfect whiteness, and ready for 
any purpose required by the demands of the trade. 

An essential point of modern chemistry is the utilisation 
of what is commonly called “waste,” otherwise, “ matter 
in the wrong place.” Young with paraffine; Perkins, 
Calvert, and others, with coal or gas-tar-colours; Lawes, 
Gilbert, and Way with sewage—cum multis aliie—are 
illustrators of the fact. But among recent chemical im- 
provements few can reckon of greater importance than the 
discovery of Mr. Weldon, by which the manufacture of 
chlorine, by means of perpetually regenerated manganite 
of calcium, is carried on. At the meeting of the Britich 
Association at Dundee in 1867, Mr. Weldon gave the first 
indication of the process he had hit on, and since then the 
method has been extensively adopted by both English and 
continental manufacturers. The principal result, and an 
important one, is the reduction of cost, in manufacturing 
chlorine, by about 80 per cent. The utilisation of the 
waste hydrochloric acid of the soda manufacture and the 
prevention of offensive fumes to the neighbourhood are also 
advantages not to be lost sight of. 

Mr. Weldon’s process, as explained by him at the Asso- 
ciation Meeting, in 1869, at Exeter, depends on decom-~- 
posing chloride of manganese by either lime or magvesia. 
That product results from the ordinary manufacture of 
chlorine from common salts, sulphuric acid, and the black 
oxide of manganese. The addition of lime or magnesia 
produces the chlorides of those alkaline earths. By blow- 
ing air through the residual mixture the oxidation of the 
protoxide of manganese occurs, and consequently there is a 
regeneration of the material on which the commercial mode 
of producing chlorine depends. By thus treating a mix- 
ture of oxide of manganese with lime suspended in water, 
a compound, containing the binoxide of manganese and 
lime, is formed, in other words, a manganite of calcium, 
symbolically represented by the formula, Mn O; Ca O, The 
mode of producing this is as follows: The liquor remaining, 
after a change of manganite has reached an hydrochloric acid, 
is run from the vessel into a well, or other receptacle in which 
it is treated, with carbonate of lime, to neutralise any free 
acid, and to decompose any sesqui-chloride of iron or sesqui- 
chloride of aluminium which may be contained in it. The 
liquor thus neutralised is pumped up into an elevated 
cistern, and allowed to remain for some time, to deposit 
matter held in suspension. After the deposition of these 
extraneous substances, the clear liquor, a mixture of 
chloride of manganese and chloride of calcium, remains of 
arose colour. It is then run off into another vessel, lime 
being added to it to decompose the chloride of manganese. 
A blast of air is then injected, and the protoxide of manga- 
nese is gradually converted from a white mud into a black 
binoxide, This is allowed to settle, and the supernatant 
liquor, consisting of a solution of chloride of calciam, is 
drawn off. The binoxide of manganese is conveyed to the 
chlorine-producing still, where it meets with hydrochloric 
acid. There it liberates chlorine for the production of 
chloride of lime, at the same time reproducing a residual 
liquor identical with that with which the operation com- 
menced. Hence there is a continual regeneration of the 
manganite of calcium, affording an equally recurring op. 
portunity of producing chlorine for the manufacture of 
bleaching powder. 

Green aud Yellow Pigments.—Hitherto the chief source of 
the best and most brilliant green pigments has been some 
salt of copper, and especially a compound of that metal 
with arsenic. This has been largely used for paper stain- 
ing, the manufacture of artificial leaves and flowers, and in 
dyeing materials for female dress. In a specimen of green 
tarlatan, thus dyed, M. Bobierre found no less than 391 
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. the reds thus afforded are in many ways preferable, but 
the ground of their resiating the action of 
soap, soda, light, &c. Formerly the madder was used in a 
crude state, but careful investigation showed that the red 
colouring matter is due chiefly to the presence of alizarine 
that is extracted by the action of sulphuric acid om the 
madder first redaced to powder. Recent investigations by M. 
Schutzenbderger bave given further light on the constitution 
of madder. He points out that it contains the following ; 
, alizarine, ine, pseudo-parpurine, an orange- 
coloured substance, soluble in alcohol, yielding purpurine | 
on being by heat, and purpuro-xanthine, 4 } 
yellow-coloured crystallisable substance. He considers each 
of there principles as fit for dyeing purposes, although ali- 
zarine, which is the best, has hitherto alone been employed. 
The “ fastness” of the different tints of colours produced 
from these dyes seems to vary in the inverse ratio of the 
quantity of oxygen contained in the substance in excess of 
the hydrogen. With an increase in the quantity of oxygen 
a violet colour becomes gradually changed into various | 
shades of red. Many of the details of the Turkey-red 
dyeing become, under this view, capable of explanation, that | 
were formerly but little understood. 


LIVERPOOL NOTES. 
Lrveapoor, Wednesday. | 
tie-—This fine American built vessel | 


Messrs. Bates and Co., of Liverpool, | 
the purpose of being converted into 4 ne ship. The | 
Adriatic was originally one of the Collins line of mail 
steamers, and ran for « time between Liverpool and 
New York. In 1861 she was purchased by the Atlantic 
Royal Mail Company, and in the month of April of that 

was placed on their line between Galway and New 
ork. Towards the end of 1861 she was chartered by the 
Government to convey troops to Canada, and on her return 
she was again fitted up asa passenger ship and placed on 
the Galway line until the whole undertaking collapsed, 
when she was taken round to Southampton Docks, where 
she has remained unemployed until the present time. The 
Adriatic is one of the largest paddle steamers ever built, 
and ber history has been anything but an uneventful one. 
She was built and fitted up at enormous expense, and now, 
after lying idle for six years, she has changed hands at very 
little more than her repairs and fittings have cost. She | 
will make « magnificent sailing vessel, although not adapted 
for the Atlantic steam trade. 
The Welsh Iron, Tin-plate, and Coal Trades.—Ironmasters 
are making t efforts to complete Russian contracts | 
entered into this year, before the close of the Baltic season | 
now rapidly approaching. The rail mills are kept regularly | 
running and a business is being done on American | 
account. ipments of rails will shortly cease for the season | 
to a considerable portion of the American continent, but the 
principal makers are well supplied with orders and can keep 
their mills se full time until the commencement of the 
new year. there is now no doubt entertained that 
the rail department will be well employed during the entire 
winter, as the home railway companies are now showing & 
stronger inclination to give out orders. Plates have become 
firmer in price, and orders have come in from several ship- 
building firms. Additional puddling furnaces have been 
started at Victoria by the Ebbw Vale Company. The tin- 
plate trade is again very inactive, but is expected to recover 
under the influence of some good orders expected from the 
American markets. 
Trade of the Hardware and Iron Districts—-The Bir- 
i trade is up to a fair average for the season, the 
ness in some de te being fully made up by the 
activity in others. foreign trade is healthy, and for 
most of the principal markets a good amount is being done. 
Latest accounts from Wolverhampton say that the iron 
trade maintains a healthy position. With the exception of 
eee ail kinds of manufactured iron is in good demand. 
rail mills are busy, and the demand for that class of iron 
shows no decline. of the smaller works are not able 
to keep working full time, and prices are rather under the 
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trade fist. But on the whole, the quarter closes a little better 
than it opened. The iron workers 
their reeent agitation for an advance 


—The report of the 


reasonable. 
The Dundalk Steam- Packet Company. 
been issued. It 


Dundalk Steam-Packet Company has just 


states that » fair half-year’s work has been done by the com- | 


ny. Owing toa colEsion between one of their steamers 
and the brigantine Wye, of Chepstow, by which the Wye was 
sunk, and the lose of which is declared to be @ liability on 
the company, the directors consider it necessary to carry 
forward 30871. to meet contingencies, paying to the share- 
holders only one-half the usual dividend, viz., 3 per cent. per 
annum 

The Supply of Water through the Hilton House Tunnel. 

The Liverpool Water Committee are considering ® pro- 
posal of Mr. Councillor Williams for conveying the mains 
through the Hilton House Tunnel by means of pipes with 
fexibie joints, according to the principle patented by him. 
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NOTES FROM THE NORTH. 
lasgow Pig-Iron Market sae aie 
a ig- — 
ee ee. wane the falens 
of pig iron, buyers remaining at those prices at 
inee then there 


f 
He 
£5 


53s. 3d. one month and 


market has been quiet 
offering 52s. 10d. The q 


sponding 
pg iron, 


Glasgow is at present very greatly 

Down the entire length of the quays, 

the vessels are lying two, three, and, in a few instauces, 
abreast, while several are anchored in the centre of the river. 
Kingston Dock, also, is made available to the utmost. Such 
a state of matters cannot be advan’ 
port. If the rapidly increasing 

saved from permanent injury, 

dock at , or on 
site, should be with i iately. It is 

that, since the death of Mr. Elder, orders have been given to 
stop the works at the great floating dock, which he was con- 
structing for his own use, beside his shipbuilding yard at 
Fairfield, Govan. 

Another Scotch Candidate for the Vacant Mastership of 
the Mint.—It is reported here that Dr. Lyon Playfair is a 
candidate for the Mastership of the Mint, vacant by the 
death of Mr. Graham. Should Dr. Playfair be successful in 
obtaining the appointment a vacancy would necessarily occur 
in the representation of the Universities of Edinburgh and 
St. Andrews. 

North-British Railway and the Proposed Ta 
The ordinary half-yearly meeting of the North.B 
way Company was held in Edinburgh yesterday, 
chairman, Mr. Stirling, made a long statement of the affairs 
of the company—explaini ¢ position of the capital and 
revenue accounts. The only question which led to any dis- 
cussion was that of the proposed new bridge over the Tay, 
which the chairman admitted was a very serious affair, but 
which had received the most careful consideration of the 
directors. They proposed to get tenders for the bridge from 
the largest contractors in the country, and accept a tender 
conditionally on the Bill passing, so that t 
fectly assured of the cost. The bridge would save a toll of 
some 10,0002. per annum. Mr. Kinloch, of Kinloch, strongly 
opposed the Tay Bridge scheme, and believed that it would 
cost a deal more than the sum which had been set 
down, for ite construction. He moved disapproval of that 
portion of the report which referred to the scheme. 
motion was seconded, and a long and somewhat u ious 
scene took place after the chairman had declared his motion 
was carri Ultimately it was arranged that, after tenders 
bad been received for the bridge, a special meeting should 
be called, and proxies sent to every shareholder; and on this 
understanding the report was agreed to. 

Water Supply in Edinburgh and Greenock.—The members 
of the — and District Water Trust have now 
sonally inspected all the three districts from which it has 
been 1 to obtain the required additional water supply. 
Those are the St. Mary's Loch district, the Tweedamuir 

posed by Mr. Coyne, C.E., and the Meriot and 
istricts as proposed by Mr. James Leslie, C.E. 
The last named district was explored on Saturday last, Mr. 
Leslie acting as conductor and guide. That gentleman pro- 
poses to construct a reservoir where the Heriot joins the ala 
80 as to res compensation for the millowners of Stow and 
Galashiels. bead oye terme re would be upwards 
of 600 ft. in breadth. Other two reservoirs, for enppy, are 
proposed to be erected in the course of the Hi iot. It is 
proposed to construct a storage reservoir, capable of con- 
taining 120,000,000 cubic feet of water, u Fullerton 
Burn near the Moorfoot Hills, the emban it to be 85 ft. 
high and 936 ft. broad at the top. On the south Esk it is 

to ide ion for 48,000,000 
eubie feet of water by eonstruction of an embank- 
ment 73 ft. high and 450ft. broad at the And at 
Gladshouse it is proposed to construct supply 
reservoir capable of containing 236,000,000 cubic 


Bridge.— 
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Twomuson’s Roap SteamEns.—The Orienta] Coal Company 
imi into whose hands the extensive coal mines i 


Labuan have passed, are now working t 


of a great increase in 
Chine seas on the opening of the 


. ® 
and all the public buildings are situated, is about nine miles 
and the coal is to be transported by means of the patent road 
steamers, with india-rubber tyres, of Mr. R. W. Thomson, 
|C.E., of Edinburgh. Two of these powerful engines aod 
sixteen wagons, to carry six tons each, are already completed, 
and will be shipped direct to Labuan in the company's new 
screw collier the William Miller. These road steamers ap- 
r to be exciting great interest all over the world. The 
| Government of India have just ordered to be despatched 
| overland the first engine for a regular service which they 
lintend establishing on the Grand Trunk Road, for the 
| trans of troops, Government stores, and general mer- 
| chandise, in lieu of the miserably slow and costly bulleck- 
| trains which now creep along that fine . The road 
| steamers will, it is said, run five or six miles per hour at far 
less cost than the bullock hackeries, which cannot keep up 4 
| third of that speed. 
' 


would be per- | 


| Lowpow Fire Brieaps.—In the year ending at Lady- 


} 


| day, 1869, the London Fire Brigade, with its engines, 
| horses, and stations, was maintai at a cost of 50,3561; 
besides which, 9,1387. was laid out in the purchase of en- 
ines and gear, and 21,2427, for sites and buildings of stations. 
he resources to meet the expenditure com : 10,0001. 

| contributed annually by the Government, 14,3922. contributed 
| by the fire insurance offices at the rate of 351. per million 
insured, and 33,870/., the proceeds of a halfpenny rate on 
the parishes. These sums amount to 58,262/., and some 
| further small amounts were received for chimney-fire penal- 
ties, for special services in watching public and private 

| establishments, and for attending fires outside the metropoli- 
| tan district. The number of men in the brigade at Lady-day 
| is stated at 377; of fire-engine stations, 5(; of engines, exclusive 
| of those on the river, 110, 25 of them steam engines. 
\river there were three floating steam fire-engines, and 
| fourth to be soon added. The number of fire-eseapes belong- 
ing to the brigade is reported as 102, escapes being stationed 

| throughout the night at 90 prominent places in various parts 
lof the metropolis. The Metropolitan Board of Works m 
| their year's report state that they have expended more than 
| 40,0001. upon buildings and plant for the Fire Brigade, and 
have had to exercise their power of borrowin 40,0008. There 
| were, in the year, 1585 fires attended by the brigade, besides 
2130 chimney fires ; in 1576 of the latter cases penalties were 
be obtained ; and thus 


ight have been saved if a eup- 
have been obtained as soon as the engine* 












































































































RECENT PATENTS. 
Tax following 


del oie ee and a thas pear’ oct be gives 
them, at ho canaal pla eat eae 





(No. 3884, 10d.) John Scarisbrick Welker, af Wigan, 
patents machi for —e F ‘ke, ie 
ead s by a series of sole Siena an ie 

of a revolving wheel. 

6d.) Henry Woodcroft Hammond, of 43, 
Pelsere-sinesh, Manchester, patents, as the agent of Philli 
Justice, of Philadelpiiia, U.S., a “spring 1 washer,” 
this consisting of an ordinary ‘washer cut ly, so as to 
mt tapered edges, and bent to the form of a helix. 
it is intended that the edge of the radial cut in the 
washer should, when the latter is forced flat by screwing a 
nut up against it, tend to cut into the nut and thus prevent 

the latter from slacking back. 

(No. 3008, Is.) Samuel Smart, of the East-end Boiler 
Works, Bromley, patents various forms of steam boilers. 
One main feature included in this patent is the fitting 
of boiler with pendant water tubes, these tubes being pro- 
vided with internal syphon tubes which are led off to a lower 
part of the boiler. The syphon tubes are intended not only 
to give the requisite circulation in the pendant tubes; but 
they serve, also, to empty the latter when the boiler is 
blown off. 


(No. 3910, 10d.) John Snape, of Mountain Ash, near 


Aberdare, patents a form of rotary ventilator for exhausting | 


This apparatus consists of a pair of | 
so that the convex portions 
of the one fit into the a of the other, and 
vice versd; these drums being driven by cranks at the ends 
~~ their shafts which are coupled to opposite ends of 

iston rod passing through both ends of an oscillating 

cylinder. If Mr. Snape studies the matter he will see that 
this arrangement would cause the two drums to be driven 
at different velocities at certain portions of their revolutions, 
and they would not, therefore, gear properly together. 

(No. 8918, 10d.) William Clay, of Liverpool, 
methods of forging collars or heads on the ends of heavy 
shafts, which we fiustrated and described on page 206 of 
our last number but one. 

(No. 3914, 1s. 2d.) Josiah George Jennings, of Palace 
Wharf, Lambeth, patents making screens for straining sewage 
of a number of iron bars jointed together so as to form an 
endless chain like a Juckes grate, the endless straining surface | 
thus formed being kept in motion by a water whee’ driven | 
by the sewage itself. 
ware sluices &c., for distributing sewage over land are in- 
eluded in the patent. 

(No. 3922, 8d.) George Lowry, of Salford, patents methods 
of fixing bushes in the bungholes of casks. According to 
this plan the bushes—which have a flange at their outer ends | 
—are made in a corrugated form with points projecting from | 
there exteriors at the bottoms of their corrugations. After | 
being placed in the bungholes, the bushes are eset out to a | 
circular form by means of an expanding mandril, and the | 
points just mentioned are thus forced into the wood, holding | 
the bushes in place. 

(No. 3927, Is. 4d.) Joseph William Wilson, of Craven- | 
street, patents arrangements of hydraulic lift for raising | 
floating bodies. According to this plan the vessel to be | 
raised is brought over a series of cross girders, the ends of | 
which are connected to a series of cylindrical floats capable 
of rising or falling in a corresponding series of cylindrical | 
caissons, according as the water is admitted to or pumped | 
out of the latter. The scheme is a plausible one, but we | 
foresee several difficulties which would arise in epplying it 
practically—at all events to the raising of large vessels 

(No. 3934, 8d.) Charles Denton Abel, of 20, Southam) 
buildings, patents, as the agent of Charles Mongin, of Paris, 
plans for converting the dhiing frietion of the axes of the 
rolls of rolling mills into rolling friction. With this object 
in view M. Mongin makes the rolls with double coned 
journals, and allows these journals to bear, ¢ither directly 
or through the medium of intermediate friction — 

inst the internal periphery of a revolving ri if M 

ongin pays a little attention to the action of double caned 

rnals thus applied he will find that his arrangement is far 
doing away with sliding friction. 

(No. 8935, 104.) Henry Robinson, of Bridge Mills, 

, and John Smith, of Carshalton, patent an 
arrangement of mill stone dressing machine, the main feature 
of which consists in the means adopted for causing the 

“cracks” in the stone to be cut coarser, or wider apart, near 
br? mg B of ry stone than they are at the centre. 

Henry Clifford, of Greenwich, patents 
methods of pP-cl or serving telegraph cables with powdered 
silica, in order to protect them from the attacks of submarine 


insects. 

(No. 8951, 8d.) Henry Yorath, of Molten Penmark, 
Cowbridge, patents an arrangement for raising ha peng 
on to stacks. This consists merely of a mast p 
side of the stack and stayed by ropes, this mast ne 
provided with a gaff and halyards, and the carrying 
pulleys, over which pass ropes, 2 means of which forks 
carrying bundles of the crop to be raised can be hoisted 
Up or lowered. 

blidiage 8962, 8d.) Charles Denton Abel, of 20, Southampton- 

ne as the agent of James Beach Clow, of 
Agha arrangements of skelping dies for bending | 4.64 
the skelps used in the manufacture of tubes. 
ere pr are arranged in front of a furnace door, and the 
heated skelps are bent by being drawn through them by means 


air from mines, &c. 
drums of peculiar form, s 


Various forms of pipes and earthen- | 


ging apparatus to sort them out 
Be thei ir specific gravities. These plans are worthy of 

the attention of those —— in such matters but we 
could not deseribe them briefl 


which it would require drawings to describe, 

(No. 3983, 10d.) Bernhard of Banbury, 
sapere of ae iron“and steel, and 
or carrying out aa processes. According to these 
plans the iron is purified in a reverberatory furnace, 
this furnage being by mounted on trannions to 
facilitate-the di of its contents. From this furnace 
the iron poses nto moulds, from which moulds it is 
ner # furnace and kept hot until it is required by 
the pu 

(No. 8985, 8d.) George Miles Wells, of 18, Belitha Villas, 
Barnsbury, Pag vy as the agent of William Baxter, of 
Newark, U.S., the simple method of constructing adjustable 
wrenches, which we intend to illustrate in a future number. 
| (No. 3988, 10d.) Robert Griffiths, of Rhual Issa, near 
| Mold, patents methods of constructing age llers which 

of drawings. 


| we could not describe clearly without the 
THE PATENT JOURNAL. 
Grants of Fyevengaes Pretection for Six 


Mon 
1638. HENRI ADRIEN BONNEVILLE, 10. Sackville-street, “ An 
d box for d photographic cartes,” 


an 
2011. ]pohet Aveunn telco tines 
for hulling and polishing coffee, rice, and other berries or 


; toms Brenare Gans GneENPrEAD, 10, Pencester-street, Dover, 
neampereneaa buoys.” 
2436, JouN T Rvusnpeook, Saint Andrew's-street North, 
— Saint Edmends, Am improved hurdle for folds for lambs 
a shee: 


2465. EpwArbD THOMAS Htones, 123, Chancery-lane, “ Improve- 
ments in the manufacture of boots and shoes, and in machinery 














ahit 





” 





or apparatus employed therein. 
2489. YrhitAM Lon@BOoTTOM, Barnsley, and ALBERT WUiLLAN, 
Harrowgate, “ lmprovements im velogipedes and other vehicles 


propelled by manual power.” 

2502, HumPruiasy HENCHMAN, Bromiey, 
construction of windmills.” 

| 2515. FRreverick OakLeY, Toronto, Canada, “ Improvements in 
the construction of washers for fastening metal nuts.” 

2525. OCTAVIVS VaRLey and Farspgrick Hewky VaRiey, 23, 

Stonecutter-street, Farringdon-street, “ Improvements in instru- 

| ments for transmitting and recording electric signals, part of 
the invention being applicable to other pu 

2648. JULICS Fron and Wittiam CuARLer, Brussels, “A new 
system of sash or frame work for Jandan and landaulet carriage 
doors.” 

2555. JAMES SPENCER and James CONSTERDINE, Hollinwood, 
near Manchester, “ Certain improvements in drilling 
matory, parts of which are applicab!s to machines for other 
purpose 

2565. Wri 1AM YOUNG, Foyle-road, I 
method of and apparatus for clarifying ena a Sanus pw 
other fatty matters.” 

2583. Sauise Scusrr, 16, Great Alie-street, Goodman's-fields, 

| “Certain improvements in the mode of filling or charging 

for smoking tobacco, and the apparatus or box for pe Am 
such pipe, priming, or charges, and lights in combination there- 
with. 


“ Improvements in the 





A 





2687. Brenan ISANGK, 3, Hie Lacroix, Rouen, “ Improvements 
in apparatus for indicating and registering the pressure of steam 
or other gases or liquids.” 

2636. RichARe Evwarp Honaes, Southampton-row, “ Improve- 
ments in keyhole guides.” 

2640. Sauces. Ovpy, Adelphi Ironworks, Salford, Manchester, 
and ROBERT Nurratt, iry, “ Improvements in mules for 


spinning.” 
2642. Kaserax Kraus, Sidmouth-street, “ An improved watch 
protector.” 
2644. CHanies Henry Mveray, Leemeegtnee, * Lmprovements 


2745. ———. ep dae 
provements in 


foc ad tant plane ieee? 
Patents on which the Stamp Duty of £50 has 
been Paid ¥ 
410, Grornce AsHWoRTH, Manchester, and Ea AsnworTn 
Droyisde 


n, “ Improvements in * lolios’ or ‘ cases’ for holding 
musical publica: pe and the like 
matter, and in binders to be used herewith." Datea 
September, 1866. 

2420. JoHN WALKER MORGAN, Saltmey, “ Inn ements in ship's 
anchors.” — Patent dated 21st September 1 501. Stamp Dat 
1869.—Letters Patent otmmped” 2nd 


— 2ist September, 
september, 1869. 
2419. GEORGE bag my GOODAY, vey Chelmsform, 
n the of thatch, and in machines 
soodiaing the same, which machines are also 
ome phan ang. me yo and stitching purposes generally.” 
ted Zist 


2425. Wir yoy 53, lB -lane, “ A new and improved 
machine for setting and distributing types.”"—Dated 2ist Sep- 
tember, 1866, 

2448. THOMAS WHiTakenr, Bolton, and Josern CONsTANTING, 
Manchester, “ Improvements in the construction of stoves or 
other heating apparatus for warming and ventilating public and 
— buildings, a Ye eeeameetes and drying houses.”— 

ted 24th September 

2502, JOonN —— DAtuanren, 19, Bloomsbury-street, “im. 

dienses or photographic 


itable for uses.” 

— Dated pe mber, 1866, 
2454. JoHN GAMG@EE, 28, Queen's-road, 
GAMGEE, 27, 





or machinery or 





and ArTuvr 
in the 


the of 
of the method of ween 
— and vegetable substances.”—Dated 24th ptember, 


2468, Wriaaam Eowarp Newron, 66, ry-lane, “ Improve- 

ments in cornets and other similar musical instruments,"’— 
ber, 1866. 

2470. Grondx Eowarp Van DERBURGH, , New York, “ Improve- 
ments in the si and pr of artificial stone, 
cements, and other compositions. "Dated 25th September, 
1866. 


a 





nay ADRIEN rageagphnn Porchester-terrace, Bays 
« b oman,’ in machinery for raising water.” 

Dated 26th ber, 1866, 

2545. Rueseut Oonrnim, 10 and %5, Great Bush-lene, stan 


provements in instruments for ma: or 
tickets, and for other like purposes,” ~ m taed. 
2561. Wriatam Eowanpd Newror, 66. ieediaedean’ “An 
improved mode of forming collars on metallic axles and other 
articles.”—Dated 4th October, 1866 
2465. ALEXANDER STEVEN, Glasgow, “ Improvements in ra- 
tus for elevating or on yarns or similar isa 
Dated 25th 1966. 
2522, JossrH urrwoarE, Manchester, “ Improvements in cast- 
ing iron and steel, and in *_Srapreomarreeny rarer 


September, 
OHS CARRINGTON Beiians 


2479, new and 
improved metal founde re” black 4 mode a pend or 
preparing the same,”-— Dated 26th + wo aes 1866, 

2480, Huxnt Aprienx ot; aayrtee . Bays. 
water, “ Improvements copies of 
writings and aseaies waseaee of electric currents.” — Dated 


26th September, 1866, 

2491. ‘WILLIAM CLARK, 53, Chancery-lane, “ Improvements in the 
collection and delivery of letters, parcels, and other freight, and 
in apparatus for the same.”—Dated 26th September, 1866. 


— gr TOMLINSON — k, 
ixton, * te separati ar from. soda 
waste.” Datel ath October, 1866. ys 

26380, Hereicu Kessten, Obe: “An (oS 


yen 
Promotie cate f lubricator for the cylinders 
and other steam engines. aa borg 17th my 


wikiahé on which the (he Seemp Duty of £100 has 


> Bags oe Hvrcsixson, » Bove 8 Rue Notre Dame des a 

¥ for 

india-rubber and gutta-percha, and similar gums and pong 

, pounds thereof, and for manufacturing tubes and other articles 
of such gums and compounds.”—Dated 27th September, 1862. 

2653. James Laren Hvaues, Droitwich Road, “ Improvements in 

ki, art ornamental patterns in 





y= and colour on 
jain, earthenware, glass, end enamel,”—Dated 20th September, 


oan 5 ee Kennepy, Kilmarnock, “Improvements in te: 
valves.” Dated 26th September, 1862. ot 





in the manufacture of screw- 


at = ALEXANDER MELVILLE Coen 58, Chancery-lane, “ An 
roved machine for cutting or dressing igo ad 
pa. JAN ANTHONY MULLER, Amsterdam, “Improvements th 


apperatus for measuring and registering the ae of water and 
other liquids, part of which improvements is applicable to | 
measuring aud registering the flow of gases,” } 

2650, WiLtiAM PALLisur, Army and Navy Club, Pall-mall, “Im 
provements in rails for railways.” 

2652. Freperick Forper and Joun TRaves, Wolverhampton, | ; 

“Improvements in the bearingy of loose axles for weet 

and other ca 

2654. Arava Hami.ron Grmons, Edinburgh, * “I 





Tux PeTRo.eum PF aris — To-da 
will move at the fan Board. of, Work 
committee %,. rey a 
etroleum Acts. The fatter is an 
siderable doubt exists in the minds 





hinlal 





in — for protecting or ng wounds, cut » 
and sore: 
2656. WintraM THOMAS LiLircnaP, Stonehouse, “ Certain im- 


in carts and other vehicles, and in apparatus con- | 
nected therewith.” i 
2658, ape <S Cen, Red Lion-court, Fieet-street, “An im- | 
ved mode of ratus for producing bray ng surfaces.” 
Perer HALL, ag A Kenbead, “Tan Impro 
for trans motive power.” 
2662. WiIIlLAJAM NEWZAM NICHOLSON, Ni 
Geone® Back, agricultural | 
dea Yo awn grain nod sade wh or without manure, and | 


aleo fur Wilts Bo ting manure,” 
2664, BERT omy & naoiting trea “line | 





vy 
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ENGINEERING. 
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We have been enabled to take some diagrams from an 
engine on our principle, cutting off at one-sixth of the 
stroke, and have found that the ex jon curves are as 
good, or even better, than those with steam alone. We 
enclose an accurate tracing of the diagrams, taken first when 
working under steam and air, and afterwards under steam 
only, from which it will be observed the curves argue in 
favour of our combined system. [The diagrams shown in 
dotted lines are those taken when the engine was worked 
with steam and air; and those shown in full lines when it 
was worked with steam only.| The cylinder was sot clothed 
during both trials. 3 

We may also observe that we have examined the valve 
faces and cylinder of an engine constructed on our system, 
and after months’ constant work have found them 
entirely free from cutting, being literally as “smooth as 
= On « ining the interior of the boiler, it was per- 


=== 





fectly free from deposit or incrustation of any kind whatever, | been 


the plates being as clean as when the boiler was put down. 

Trusting you may insert the above in your next issue, 

We are, Sir, yours respectfall \ 
G. Wanrsor ayp Co. 

9, Burton-street, Nottingham, September 22, 1869. 

[The sent by our correspondents, and of which 
we herewith publish engravings, exactly corroborate our 
former statements as to the action of steam and air in com- 


bination. Thus, referring to the first pair of diagrams, it 
will be cocn that notwithstanding that the steam and air 
were admitted to the cylinder at an initial pressure of 55 Ib., 
while the initial pressure when steam alone was used was 
48 Ib. only, yet by the time the point of exhaust was reached 
the pressure in the two cases was i i i 

of the mixture of steam 


per , the 
o ve been still higher 
as compared with that of the steam and air.—Ep. E.} 


MM. Struve, Wild, and Jacobi, regard as an accomplished 
fact that all civilised nations have tacitly agreed to i 


FLINN’S BAR CUTTER. 
CONSTRUCTED BY MESSRS. J. BAILEY AND CO., ENGINEERS, SALFORD. 


Iy the course of our account of the show of the Royal Agri- 
cultural Society, held at Manchester in July last, we incident- 
ally cmuationel very neat little tool for cutting wire, iron rods, 
bars, &c., which was exhibited on that oecasion by Messrs. 


Fig. 1 being a side elevation, 


— The figures, _ma 
show a machine suitable for cutting wire up to } in. 
diameter; but the ement adopted forthe large 
wget almost 'y similar, t ey a walled 
bein, i ly longer, so t it can 
———- 
Referring to our engravings, it will be seen that the 
cutting apparatus consists of a stationary steel disc, a, 
which is cast with or let into the cast-iron case, b, and the 
movable steel dise, c, which is held in close proximity with the 
dise, a, by the cover, d, screwed to the case,5. The two 
pieces, and d, are secured in # vice or in the box or stand, ¢, 
me pee oF Ah Bee ogy ge no od ag Aopen age 
jecting tongue, c', inst which the cam, f, 
pry. per ieee, a: bate, andl thie lover fo fainted too 
stud ing through projections from the case, b, and cover, 


tah] 





d. Tothe lever, g, is gauge, h, the 


the French metric system as affording for the future the | and the 


advantages of a universa! system of weights and measures, 
anil to the standards ee ee Palais des 
Archives at Paris as the primary units is ; but 
they observe that als ene" Hemch tenia, enh, as 
countries adopting the metric system are now compelled 
to apply to the French Government for permission to obtain 
copies. It is true that this permission is never withheld, 
but such copies are not com directly with the standards 
of the ives, but with duplicates at the Conservatoire 
Impérial des Arts et Métiers. The commiasion consider this 
course of proceeding unsatisfactory, and they propose that 
an international commission be nominated, composed of 
delegates from all civilised countries, for the construction 
and verification of primary international standards of mea- 
sures of length, weight, and ee as the base 

which a universal system may be definitely established. 
They should also superintend the construction and verifi- 
ation of copies of these primary standards for the several 





to the 
a meee any number of pi 
same length, and with 











THE FESTINIOG RAILWAY. 
To rug Eprror or Excineerine. 
Siz,—Will you favour me by the correction of an 
error in the article on “the Festiniog Railway,” in your 
last a 





r. Sp d this in a letter on the subject 
i re a a 
ich is due to a , I think 
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RAIL STRAIGHTENING AND PUNCHING MACHINE AT THE LANDORE SIEMENS’S STEEL WORKS. 
CONSTRUCTED BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 


Ws illustrate, above, a rail straightening, punching, and 
ing machine, which has been lately constructed by 
Messrs. Thwaites and Carbutt, of the Vulcan Ironworks, 
Bradford, for the Landore Siemens’s Steel Company’s Works, 
at Swansea. This machine, which has been special designed 
for punching rails, bars, angle irons, &c., of every iption, 
is & very useful tool; it is capable of punching four holes 
h h fish plates, or two holes through steel rails of any 
pitch 3} to 7in., and will punch plates 12in. from the 
edge to the centre of the punch. At the opposite end of the 
rails are straightened, and the slides are so arranged 

that tools can be changed for the several of 
straightening, punching, shearing, and snipping out the sides 
of rails. The uhthins b driven by an engine with a 12in. 
Got and 14 in. stroke, which is bolted directly to it, and 
machine is double geared, and is fitted with a stop 
motion to render the punches inactive while arranging the 
work to be punched. 


Tue Avstatas Liorps Sraam Navigation Company.— 
The fleet of the Austrian Lloyds Steam Navigation Company, 
at the end of 1868, consisted of 69 steam vessels, of an 
aggregate tonnage of 62,220, and of 15,800 horse-power, and 
at the present time the total number of vessels has been 
mereased to 73, with a tonnage of 70,000. The profits of the 
past year amounted to 2,103,600 florins. 





LITERATURE, 
—_@——_ 
Modern Workshop Practice as Applied to Marine, Land, 
and Locomotive Engines, Floating Docks, ing Ma- 
chines, Bridges, Shipbuilding, Cranes, &c. By Jons G. 
Wisros, Engineer. Strahan and Co., 
Tuxoven a wide range of engineering practice does 
Mr. Winton essay to conduct his readers, instructing 
them as he rambles from one branch of construction 
to another. The consideration of the marine engine 
is characterised by much soberness of expression, and 
forms a useful descriptive treatise, so far as it goes 
while the specifications of quantities, dimensions, 
rices attached, will dou be found of service. 
nterleaved, however, in this branch of his subject, we 
find a short article on floating docks, where Mr. 


| Winton’s confidential cheerfulness shows itself in 


soliloquy. We need only pause to wonder at the 
extraordinary number of rivets used im the dock, the 
construction of which was partially superintended 

the author, who calculated the quantity to “run out” 
to 1,300,000,000,000 (!) ; these, taking his estimate of 








price at one penny a rivet for labour, would form a 
serious item in the cost of the dock. 


Respecting this work, moreover, Mr. Winton says : 


will never do to be running from end to end, and 
shutting the sluice valves or valve in each i” a 
I concentrated my on the centre of length dock. 
I marked out of one compartments about 20 ft. in 
length, on the and “here,” 1 said, “1 will take my 
stand, and control this ‘ Mammoth camel.’ ” 

In treating of land engines Mr. Winton is less fortu- 
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minute for a 20 horse power engine, make an allow- 
ance of five-eighths more, or $2.5 horse er,” &e. 
‘The directions for caleulating the strength of boilers 
are at least novel: “Take the breaking strain of the 
best plates to be 62,5441b., and the worst 34,000 Ib., 
we have a mean of 48,272 ]b.; take one-sixth as the 
constant==8.045 tb. To find the pressure, multiply 
the diameter into the pressure, and divide by the 
constant, and the quotient is the thickness.” Now 
this rule has one great feature; the constant is inde- 
pendent of the quality of boiler plate used, so that the 
same result ought to be obtained from the most in- 
ferior as from the best class of iron. Speaking of 
chimneys, also, Mr. Winton conveys all his information 
in the following sentence 

Brick chiraneys are often made much larger than what is 
required, owing to the great height they are forced to be 
constructed, so as to prevent smoke nuisance in towns. I 
will take an example—a boiler 2% ft. long and 4 ft. Gin. dia- 
meter; the chimney was 70 ft. high, 3ft. 7 in. square insidé 
at bottom ; the thickness of the base, one brick and a half 
for 30 ft. high, and for the remainder one brick in thickness, 
the hole at the top being 3ft.4in. square. At the bottom 
of the inside, for 15 ft. in height, it had a fire-brick lining of 
one-half brick in thickness, with lin. space between it and 
inside of common brickwork, so as to protect the chimney 
from the action of the flame. The foundation should be 
deep, resting on a bed of concrete, the depth of the concrete 
being regulated by the nature of the soil. 

We have only room for a very small proportion of 
the novelties which greet us in almost every page of 
Modern Workshop Practice. 

We learn that rivets in bridge work vary from } to 
lin. ; that the pitch of rivets at top is 3 in., at bottom 
4in.; that the depth of girders varies from one-tenth 
to one-fifteenth the span; but that in practice 1 in. to 
the foot gives excellent results, An engineer, how- 
ever, if he were laying out the plates forming the upper 
and lower members of a girder, might wish that the 
arrangement had been delineated somewhat more 
clearly if he tried to follow Mr.’ Winton’s direc. 
tions, and design the flanges “as per woodcut.” 

“The express locomotive,” says Mr. Winton, “ ma 
be aptly compared to an Fnglish racehorse, gracefu 
in form and fleet as the wind ;” the poet rather than the 
mechanic speaks here, and, indeed, in the same spirit 
he uses license in asserting that “it was not till 
85 lb. per yard rails were adopted, that we could consider 
the locomotive railway system at all a safe one.” 
We did not know that this weight had been adopted 
as a standard upon English lines. We learn that 
“the cabs and the cow-catchers, cone funnels, 
forward lamps, and great bells, are very essential for 
the wilds of America.” A little further on great 
truths are stated. “A line may be so constructed 
that it can never become a paying speculation. The 
history of one railway is totally different from that of 
another.’ 

We are conducted through a locomotive shop. 
“The boiler shop is a noisy place. See a first-class 
workman hammering at a piece of crumpled-up boiler 
plate, somewhat the shape of a wash-hand basin, and 
you naturally ask yourself, will he ever beat it into a 
smooth surface? ‘This is what he has to do, and to 
form a finely curved chimney top out of a rownd plate, 
with a small hole in the centre to prevent the plate 
splitting. . . . The locomotive is erected over a pit 
the breadth of the shop, as each engine requires a 
separate pit, so as many pits as the shop will hold, as 
many locomotives can be turned out. We have known 
some shops to bring out one locomotive per week.” 
We have known some shops to complete 100 loco. 
motives in the year. “In railway workshops the 
engine is put to a severe test. A skilled driver will 
curb his machine, as it were, to try its metal; and 
then, when he sees a clear line before him, will dash 
off at fifty miles an hour, and take a good run at that 
speed.” Mr. Winton, in fact, grows eloquent (in his 
way) about locomotives, and says : 

When we consider the wear and tear a locomotive is sub- 
jected to, the «mall area it covers, the perfect control of its 
tender, and even of itself, the means it possesses of reversing, 
stopping, or going at high speed within a hundred yards or 
so, it is certainly, as a whole, the greatest triumph in steam 
machinery ; and when we know that in days gone past it was 
constructed by hand labour alone, it is a marvel of skill that 
British workmen can proudly look back to. 

He further divides these engines into classes in a 
manner which will be novel to railway engineers. He 


savs 
I motives are of three classes: First, the express, or 
trac wheel. Second, or ordinary, has two wheels 

rd, or goods, has all the wheels coupled. 
t deny our readers the fun they will 
1 few more extracts. For instance, here 

il statement : 

hearing is only adopted for cranked shafts, or 
r arrangements, where plain axles are used ; 





for outside cylinders it is di 
being to su Soke ehen 
ine, 
engine, Mr. 
Taking 
ine 
engine. 
engines of this class av: 
this is for the worst condition, or the rails 


Our author, also, with a cg ily to be 
thoroughly original, gives a tule fo eae oe 


tractive power of locomotives, which is as novel es it 
is wrong : ee 

The locomotive is caleulated by its tractive power, which 
is found by multiplying the area of in square inches 
by the mean pressure, and then by the length of etank in 
inches, and dividing the result by the radius of the driving 
wheel, also in inches ; 100 Ib. me one nafs oe 
in all Caleclations and cutting in full gear at the of 
t stroke—or, say, & mean pressure square 
inch. Iwill take o cylinder 16in.tn dinmboter 
and 24 in. stroke, — 5 wheels, all coupled: 

nF anah B. = 7236 1b. tractive power. 6): 

Almost any schoolboy could, we should think,’ tell 
Mr, Winton better than this : 

We could string together many more such gems, 
but it is needless. However, the book das its good 
ualities, besides being amusing,” The author has 
reely laid before the public the sketches in his port- 
folio, and it may not be his fault that they are not all 
quite new, and that their extent is limited ; he has, 
too, compiled several useful specifications and tabular 
statements of weights and sizes of the various parts of 
steam engines— marine, stationary, and locomotive ; he 
has done what he could to make the contents of his 
work conform to its title, so that, considered as a 
whole, it is a creditable book—at least for Mr. John 


G. ‘Winton. 


CANADIAN LIGHT RAILWAYS. 

Ay example of enterprise and energy is being just 
now set by the merchants of the city of Toronto, in 
Canada West, in combination with the farmers of the 
surrounding districts, well peoths of imitation in other 
districts, equally in need of that.development of trade 
and increased prosperity which the establishment of 
communications must bring about. 

For some years it had felt that the existing 
railways, running as they do nearly due east and west 
from Toronto, the capital of the Province of Ontario, 
were doing comparatively little towards opening up 
the rich farming country, and immense ~~ i 
districts lying to the north-east of the city, or tow 
affording proper facilities for the large existing traffic 
of the rich and fertile counties of Grey and Bruce, 
lying to the north-west. 

Canadian railways were at a discount in the English 
market, rendering it futile to seek for capital there, 
and the leading merchants of Toronto, forming them- 
selves into provisional boards of direction, and asso- 
ciating with themselves delegates from the country 








districts, therefore determined, under the advice of | q 


their engineers, Sir Charles Fox and Sons, to profit 
by the experience gained in Norway, India, Queens- 
land, and elsewhere, and to construct light yet efficient 
railways, sufficient to conduct the traffic for a long 
term of years at any rate, and at such a moderate out- 
lay asx would bring the whole enterprise within the 
scope of their own rssources. 

Haviig stceceded, after much opposition from 
existing railway interests, in carrying two charters 
through the legislature in the spring of 1868, active 
steps were taken to bring the matter before the City 
Council of Toronto, the councils of the different 
townships, and the inhabitants generally, and the re- 
sult has been that in the present summer of 1869 two 
companies have been organised, under whose auspices 
the railways are being rapidly proceeded with. 

The Toronto and Nipissing Railway Company is at 
present constructing a railway from Toronto for a 
distance of 85 miles to tap the Gull River navigation, 
with a branch of 18 miles to the town of Lindsay, and 
is intended hereafter to be extended 120 miles still 
further towards the north. 

Towards the construction of the first section of 85 
miles, bonuses have been voted by the various munici- 
palities, amounting to 83,125/., or nearly 10002. per 
mile, this being a clear gift to the company. 

The Toronto, Grey, and Bruce Railway Company is 
at present constructing a railway from Toronto to the 
Garafraxa Road, a distance of 70 miles, and steps are 
being taken for an immediate extension to the shores 
of Lake Huron at Kineardine, and Owen Sound, giving 
a total Jength of 200 miles. This company wil also 
enjoy bonuses from municipalities amounting to about 
1000/. per mile. 


Immediately wpon the i 
section the apn oegaa be erected, thus placing the 
chief engineét in ditect communication with his staff. 
Fences will he placed at different angles in the sigh 
bourbood of the railway to intercept the snow drifts, 
a system adopted with great success by Mr. Carl Pihl, 
the engineer of the Norwegian Government. The 
bridges_will be constructed with abutments and 
piers of rubble masonry, where possible, but in 
| Some eases timber cribs i wilder stones will 
| be used.. These latter properly laid form both a sub- 
stantial and durable eonstructaon, and are economical, 
| The superstrictiire will be of timber, the main trusses 
being of white oak, of @fotm’ slightly modified from 
| that known as, the,“ Howe” system. ‘The spans will 
vary from 30 to 80 The width between the para- 
pee will be 11 ft.; The permanent way, which has 
en too generally dealt with in Canada, as if it were 
of secondary im ce, is really the most important 
item of the whole, . 





as upon its efficiency under most 
adverse climatic influences depend not only the 
economical maintenance of the works, but the 
actual safety of the traffic. The great range 
of the temperature in Canada brings about a large 
amount of contraction and expansion, whilst 
for several months in the year the road-bed is 
frozen to the hardness of rock, and it becomes im- 
possible to packior adjust the sleepers, the plan 
usually adopted for removing inequalities in the road 
being to pack with small wedges between the flange of 
the rail and the surface of the sleepers. The winter 
breaks up very suddenly, and then the ground, 
rendered rotten by frost and melting snow, gives way 
under the sleepers in all directions, and for some time 
travelling becomes at any rate on some of the lines 
itively pore eng These climatic effects are very 
ifficult to with, but are in many instances . 
vated by the use of rails of very bad quality, fished 
most imperfectly, if at all, and secured by dog spikes 
only, and still more by the use of an exceedingly small 
quantity of ballast. It is intended on the railways in 
uestion to use either iron rails weighing 40 lb. to the 
yard, or probably on a portion of the lines, Bessemer 
steel rails weighing 36 lb. to the yard, in either case 
flat bottomed, and laid vertically (without the usual 
inward cant) toa gauge of 3ft. Gin. These will be 
laid upon sleepers of red beech, white oak, tamarac, 
and chestnut, 7 ft. 6in. long, 8in.x5 in. scantlings, 
and 2 ft. 6in. apart, centre to centre, there being 
sleeper under the joint. 
e rails will i fished at the joints with Adam’s 
bracket fishes 14in. long, secured by ¢ fish bolts, and to 
the joint sleeper by 4 fang bolts, with an extra length 
of thread to allow of the rails being —— up, if 
e , to adjust the road in winter. The turn- 
uts vil be by means of improved sliding rails, ordi- 
ary switches being liable to jam up in snow storms 
and frost. Great care will be taken to use ballast of 
good quality, and to an extent of not less than 3000 
cubic yards per mile of single line. With o 
view to poy < the sleepers, fencing, and bridge 
timbers, are delivered along the line coms the 
winter months, whilst the snow permits of siedges 
being used, the earthwork, permanent way, laying and 
ballasting being chiefly carried on in summer. The 
stations will be of a simple yet tasteful design of 
timber, and will be placed about 5 miles apart. At 
the Toronto terminus, extensive arrangements will be 
made for the shipment of lumber and grain, and it is 
probable that an union station for passengers will be 
established, common to the five companies, which will 
run into the city. The railways will be generally 
worked by locomotives similar ta those used in Queens- 
land, weighing from 20 to 22 tons, including wood and 
water, having six driving wheels, 3 ft. 3in. diameter, 
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so arranged as to give a rigid wheel base of only 7 ft., 
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and a pair of leading wheels, 2 ft. diameter, fitted to a ee eee complete manner, and to the satisfaction se a ae oF 
Bissell bogie truck. The (7ree Sib 3 ere a must be by the builders to the com- ot aap ga gi cae 
not coned, of solid steel. inders will be 11in.| ys Derby, carviegs poll, 8b tod eam | entgtion gs 
diameter and 18 in. stroke. The surface will ft Parma se i wil bw Roque 100 Depth of Sig fone get ma 1 
be from 550 to 600ft. The firebox ne, miles, and the | be held for Mi defects} Distance POTS ae ave : 
so as to be hereafter applicable for coal ; (exeept by accidents) until they have oa Cink Sicha, Ditto ditto of covers — ee 4 
whole of the motion will be of Bessemer: The} , i — Ports. Fe 
weight on each driving wheel will be and on Department, Derby, September, 1869. Bresdth — sve ase ane wna 

" “3 Descrrrrios. Length of steam .. we we we OD 

each of the leading wheels about 2 ——. tender Boiler.® Mabenttia: a wa Sma 
will weigh 10 tons when loaded, and-will have four} fi ‘in. ia So ee 
wheels 2 ft. diameter, with — 6ins rigid wheel i SR ane... cies ee ee ® Slide Valves. 
base. The spark arresters will be of # form pond Diameter oe we nee ete 2 Description 
adopted in Queensland. The loeomotives will be  ceapearde weg a 4 ow Lead we ww oe ce oe 8 of 
with American cabs and pilots, or cowcatehers. It'is gan Os ag of Steam Nati haw: a 

: Pe eee: 1 Diameter of rivets... 2, ae oe 0 From face of slide to centre of wi ee 
probable that smaller engines, weighiogsiey, 5 tons, 1 Link gt hoor bens fitted 
may be adopted for passenger» trains. rolling ' Mei ; on cunkesnesl — to drawings and templates cupeliod. 
stock generally will be of the American pattern, but Distance of centres... ‘ a. ctl. 
mach reduced in cost and weight; the wheels will be Description. Metal sheaves ; wrought-iron straps, lined with 
9 ft, diameter, of American chilled cast iron. The : Outside Firebox. brass and Babbitt’s patent metal. 
springs will be hung to brackets inside the frames, | Description. Level with top of boiler. oe Throw os ae ee a ae . $f 
thus bringing down the centre line of buffers to within — Se ae se con P egaieua ach ts. 2 
2ft. of the rails. The admirable central coupling and Depth below boiler seb nalgersn le eit es ee 
buffer of the Norwegian Government Railways will be Thickness of plates... 1. «xs 0 ing Shaft. 
used. ‘The outside width of the stock will be $ft.| Ditto firebox front...“ eee i PER 5 
The length of the passenger bores will be > en Diameter of rivets ... wep ar TE ol tris oe go 34 
and of the goods wagons 24ft., each on six wheels, i umber of bearings. 3. 
fitted with Clark’s radiating axles, which, after being Distiace of centres... | Sar ‘ pene ge agg ee a 4 : 
tried for some years side by side with other systems, aa lami D me ade FP nt arfes Rice 
on curves of 330 ft. radius, are found to take sharp icin ait inestiens iteea asia 0 4 P ‘ : 
curves more easily, and require less tractive force than ee ee ee ee Of Length Motion Bars.— Cast Steel. ae 
those on any other plan. The stock will be fitted with Bottom ring, solid... 9... as Se ee ee 
powerful brakes. Carrs system of ain we Inside Firebos. Distance apart . sag ied cians 0 ‘ 
used throughout the stock. ¢ speed On these rail‘ | Description. Copper. Thickness pone iy ae Oona 
ways will be about 20 miles an hour, orp sar, Length te ae : M Length of block ... «« «se «we 0 9 
pages. The works are being carried,out partly by the Bread _ SRE, BO ag itemser S| _ _ Oross 
companies and partly under contracts divided into wees «Akg fed opdeg the ar ¢ in — ag Sean . hi 
short sections, and let to local contractors at cash Water spaces, sides 24 in., front and back 0 3 Diam, : af tania bevel posilag 2 ee oe 
yrices, under the superintendence of Mr. Edmund Thickness of plates... ... «. ««. 8 0 Length of phe ee ee ee ee 
nd lately resident engineer on ‘the Victoria Ditto of tube plate... Se Eee 0 Cross section of arms, 44 in. by 1Zin. _ 
Sridge widening, who has been appointed chief engi ne ome Py ft. Gin. by 11 in. The whole of the wrought iron in eyl , eccentric 
neer in Canada to both the companies, and they are Depth in middle eer 07 straps, crossheads, pistons, and pump, to be made of best 
estimated to cost, including land, rolling stock, stations, Depth at ends 0 6 orkshire iron. ‘ 
and all other expenses, 30002. per mile of single line. Thickness js. ace one ww 2 Di af whee ue pobisaeysyhie gs 

. i iv 1 bolts in each, 11 a 0 0 camedter of poanger 
It is intended, with the exception of the locomotives, Number of bolts in each, 11. ia. : Stroke ici gel De ERR oy Sees 
rails, and fastenings, to use Canadian materials through- Breadth oe ~ og “ . ; of Description. Brass. 
out, and the whole of the staff of the companies, with Rivets of copper ee = 1 ae. « hickness of metal... se oes one 4 oh 
the exception of their chief engineers, are Canadians. Cictones of aaa : 01 nee ae ag Ppa iececarriniteg’ 
It is hoped, therefore, that these railways will solve Steam pipe. Copper... se dims 0 Disse in beller diate RR nn, ee 
the problem so important to the new inion of Fire-door ring brass— Section 3x2} Front and Driving Wheele—Wronght Irom. 
Canada, of constructing her lines of communication Tubes. ; wane a ee ak eer eee 
with her own men, materials, and money, and if these per ern Brass. Fy con eS aie a Breadth of outside tyres... wn we 
lines, as is confidently expected, prove, from their |’ Patent Grawn—to De supplied by spprov Thickness of ditto... ww so 0 2 
small cost, yet efficient construction, financially suc- SR a Ra Bag many flange we we eet 
cessful, they will lead to anne salar, ~— to Whiter collie’. og 0 : ara ome A eee al a |. 
develop the immense mineral and agricultural re-{ Distance of centres ae ays : Thickness at edge, ij in. at midile 5. 0 if 
pe of the north-west of Canada. fe om 10 and 13 wire gauge, Spokes. Bat 

alia 7 ner Smokeboz. Tianenstinn of 3X 14 in. 
CAST-STEEL ENGINE CRANKS. Description. Square on to cylinders. Ditto at <lbin. 
; bottom, t 

So far as hammered cast-steel crank shafts have yet been Length (inside) 4, ss tse ; 
employed in British steamers they have been procured Breadth (inside) owe we ewe Diameter .. bin aa tO at ae 
from abroad. Within a week or two past, a ary a a eg iene . : Bread vine ae 5 ° é 
Vickers, Sons, and Co, (Limited) of the River or : a of Diameter Se ea he ae 
Sheffield, have turned out the wtih of two of the largest ee Se Re it te ; 9 All the wheels to have cast-steel tyres of n make. 
steel cranks ever made, and these cast direct } aoe and Chimney a Fate wp en, aay io Shean ran 
not as an ingot, Its weight, as cast, was 38,5001b., or A . “ iving oe 
about 17 Are 4 ewt. Five hundred and fifty crucibles Diameter outside, . ree Mw » a : A Driving wheels from bogie centre oe, aa. 8 
were poured, in regular order, in making it. Height of top Seen anil sas e 12 6 Driving Azle. — 

The art of casting to shape in steel, was introduced into Thickness of plate ... et ae 0 O% From firebox ae one see 1 if 
this country by the firm just named, and, with a single ex- Diameter of rivets ... iad A Se es 0 0} Distance below boiler =. ee o 6 
ception, they are still the only firm who practise it. Hy- Distance of centres... ee mes 0 2 Diameter Se th Fe a on 
draulic press cylinders, railway crossings, toothed wheels—- Blast Pipe. aad of aheg Or tf eg 
numberless shapes indeed—have been made by them, the Description. Copper. Length of eek Ao ms oe & 0 4 
crossings in jimmense quantities. Thesé castings have Diameter at top... die ois 0 4 5 of inside bearings : Sint 0 6 
shown surprising and uniform cohesive strength and tough- Safety Valves. Length wiih... Me % 0 5 
ness. They are unquestionably free from any internal | Description. . Double on dome cover; brass. Distance of centtes of ditto ff 46 
flaws or defects of any kind. Diameter... on or we oes 04 Diameter of outside bearings ss ae 086 

A cast-steel engine crank, especially of large dimensions, Regulator. : of ditto . o oon 08 
ismore likely to be sound (apart from the greater strength | Description. Swan neck, with double slide. Distance of centres of oo i Be 
of steel per se) than a heavy wrought-iron forging of the Steam way area 18 square inches Cross section of erank arms 11 by 4} in. 
same shape. Even in wrought-iron forgings presenting no Steam pipes. Copper. Outside Cranks. 

— or definite flaw, sections cut out and tested have : Cylinders. “1 Length Bm eae ave eco wes : : 
founa to bear no more than 7000 Ib. or 8000 Ib. per Diameter oe soe see ove Diameter of pin. ... ose ose oe 

sjuareinch, The strength of steel, on the contrary, would Stroke oe ove one “ oe ; 3 Length wage es ° ove op oe : ot 

hot vary much from 70,000 Ib, per square inch—a strength Distance —— Pra Oe eae Wy Diameter ee ais sy ee 

attended with great toughness or endurance under the cere - *P “a o 14 : : Front Azle ‘ 

bending test, or when exposed to sudden shocks. ooo . tre of cylinder 0s gandos af walee as middle “2 a ga 4 

. sss : ° vig sty mr a tes oe 1 ovr ot beat ome mcr psc i 
TANK ENGINES FOR THE MIDLAND No. of bolts in front flange, 13, diameter 0 Length of ditto... « « ww  @ 8 
RAILWAY. a iy SE 0: | Be Distance of centres of ditto 0 mw 6 8 

Tre following specifieation of locomotive tank engines,| Thickness of cylinder = a. ee ow Plain axles, crank axles, and cranks, of best York- 
with bogie and condensing apparels, now being constructed | » oiler barrel, outside firebox, and smoke-box plates, also shire iron of approved make. 
for the Midland Railway, will interest many of our readers: rivets, stays, and hoops, to be of the best Yorkshire iron, of ee ag Driving Aste. 7: 

Spucirication. Low Moor, Bowling, Taylor's, Cooper's, or Farnley Iron Length, when insite 3 A, onesie 0 4 

The engines must be made to the dimensions given in the Company's make. ‘The boiler barrel to be formed of three Breadth, _ ditto a en 13 
Secompanying description, and the quality of the materiais roe, with longitudinal and transverse butt joints, outside Number of plates, inside o : o 5 
used to be of the ma. e specified ; when no such instrue- , and strips. The dome to be of thick > Depth tto ‘ in., outade ... hin. 
binds first to be of the v best of their respective welled and flanged. The whole of the boiler out-| Description. Steel Lapin 5 top Outside 

the engines must be fitted and finished in every | side firebox to be double rivetted. coupling rods of 
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Springs for Front Azle. 
Length when‘ loaded ove om 
Breadth i... ons 
Number of plates, 20 A 
Dept eve ove ee ose ow 0 7 
Description. Steel plates j in. thick, top plate } in. 
Front and outside } warm springs to be attached to com- 
pensating beams. 
Extreme length ... om 30 Bh 
Distance of centres of frames one 6 3 
Depth ose eee oes ove oes 1 2 


Thickness ... ose eve : ove o ih 
Description. Solid wrought-iron plates with cast-steel horn 
blocks. 


ft. 
oes 3 
ose 0 
Outside Frame. 


Height from rail ... oto ons oot 4 0 
Inside frame—Solid wrought-iron plates ] in. thick, with cast- 
steel horn block 
Outside and inside frames of best Yorkshire iron. 
Buffers. 
Height from rail ove 


4 
Distance of centres 8 


Tank. 
Description. Best ordinary iron. Capacity, 1000 gallons. 
Placed behind the firebox. 
Length—at sides 8 ft., at middle ose 43 
Breadth ees ese a 8 3 
Depth ose ese ove eve , 3 6 
Thickness of plates—sides and top ote 0 Oo 
- - bottom ue o 0 0 
Diameter of rivets ... ose one oes oO ¢ 
Distance of centres ian ane oat 0 if 
Bogie. 
Deseription. Adams's patent, with circular and lateral 
motion to centre pin. 
Frame. Wrought-iron plates lin. thick, with cast-stee! 
horn blocks. 
Framing of best Yorkshire iron. 
W heel s— Wrought Tron. 
Number. 4. 
Diameter ... ose 
Distance of centres 
Outside tyres, breadth 
r thickness 
Breadth on ‘ 
Thickness at edge ... 
a ditto at middle 
Spokes, Fiat. 
Number. 9. 
Dimensions, top 3 x 1} in. 
Ditto, bottom 3} x 14 in. 


Inside rim. 


” 


” 
” 


Boas : 
Diameter... on ese ons ~ 1 
Breadth ess ene - ass ese 0 
Diameter of hole ... se on eos 0 
Wheels to have cast-steel tyres of approved make. 
Axles. 
Diameter at middle on di nod 0 
- of bearings ese : ese 0 

Length of bearings on _ ons 0 

Distance of centres gue ia 
Bearing Sprin a. 

Length, when loaded 
Breadth ws 
Number of plates. 10. 
Depth a oa ho Oe 
Description. Steel plates 2 in. thick, top plate jin. The 
springs to be attached to compensating beams. 
Condensing Apparatus. 

A 54 in. exhaust valve fixed on each mde of smokebox, and 
worked from the foot plate, by which the exhaust steam may 
be directed to either the chimney or the tank ; a copper pipe 
5tin. diameter outside, communicating with the tank on 
each side of the engine. 

A 10in. discharge valve at bottom of tank, worked from 
the foot plate. 

Lagging. 

Boiler and firebox shell to - covered with sheet iron, No. 
14 W.G., secured to wrought-iron belts, in the manner 
adopted by the Midland Railway Company. 

Fittings. 
One No. 8, injector—Brass—(Giffard’s patent) ; patent 





steam gauge; weather screen, with two plate glass lights ; 
one pet cock ; one whistle ; two gauge cocks; two blow-off | 
cocks; one gauge glass frame; two cylinder cocks; one | 
steam chest cock; one lubricator; eight wash-out plugs at 
bottom of firebox and one at top ; four ditto ditto in smoke- 
box tube plate; two sand boxes, worked from foot-plate ; | 
one jet cock ; air-tight damper to ash pen; balance weights | 
in wheels ; one set of fire bars and tools, complete; brake to | 
front and driving wheels; screw coupling at each end of | 
engine ft. in. 
Gauge of railway ... ove eee 4 8 | 


Painting. 

The boiler, framing, wheels, and tank (inside and out) to | 
be primed with two coats of oxalic paint. The engines, | 
when lagged, to be painted with three coats of lead colour, | 
two coats of Brunswick green, and two coats of varnish. 
Chimney, emokebox, and foot plating, to be finished with | 
one coat black, and one coat Japan. i 
CHEMICAL FIRE ENGINES. | 


Srxcg the patent for l'extineteur was granted to Alphonse | 
Vignon in 1862, a great success has attended the manufac- | 
the last four | 


ture and application of the machine. Durin 
years upwards of 9000 have been made and sold by the 
manufacturers, Messrs. W. B. Dick and Co., of Glasgow, 
fires have been extinguished by their means. Of 


course, being of limited capacity, they can be only made 


me 


at the 


ne or two points, on which can be concentrated | 


| divided in three compartments, 2, 3, 4. 


utbreak of a conflagration, whilst the fire is | 


CHEMICAL FIRE ENGINE. 


from 30 Ib. to 55 Ib. a square inch. 


Messrs. Dick and Co. have recently been extending the | 
| by the pumps, and these liquids act upon 


application of this principle to engines, which can be 
worked either by manual or steam power, in such a 
way that the component parts required for the genera- 
tion of the gas are forced separately into a vessel 
within which they mix, and pass beneath the self-created 
pressure through the hose and nozzles in connexion 
with the machine. In the drawings given above, Figs. 1 
and 2 are vertical sections of the engine, and Fig. 3 isa 
horizontal section. 
carriage, 1, the body of which is in the form of a tank made 
with sheet iron fixed upon angle-iron frames, and which is 
Pumps, 5, 6, are 
fitted into the compartments, 2, 3, and are arranged to be 
actuated by a beam, 7, 


power. The pumps may, however, be worked by a ble 
steam engine, as in existing steam fire engines. e com- 
munications with the pumps are so arranged that they may 
draw from the tank compartments, 2, 3, by the openings, 


compartments, that is, the solution of carbonate of soda or 
other suitable carbonate is filled into one compartment, 2, 
and the solution of tartaric acid is filled intothe othercompart- 


ment, 3. Orthe openings, 10,11, may be closed and the liquids | 


may be drawn from other tanks or vessels by means of hose 
coupled to the ends of the pipes, 12, 13, projecting out 


through the back of the carriage for the pu . 
14, 15, for equalising the flow of the Seale an 


ead 


lied to 
the suction pipes. The delivery pipes, 16, 17, from the | 
j | over ordinary engines. 


pumps, 5, 6, into a strong vessel, 18, in the front com- 


| free the carbonic acid of the og ep 
| acid passes off along with the liquid 

| directed upon 
| effectual manner made to 


The apparatus comprises a wheeled | 


on a rocking shaft, which is pro- | 
vided with the usual levers for the application of manual | 


arranged upon t! 
10, 11, in which ease the liquids used are filled into those | i 
| machine show that it 
| merits of l'extincteur. 


Air vessels, | 


DICK AND CO., GLASGOW. 
FIG.I. 








Pomescer. 


the jet of water, saturated with carbonic acid gas, from the , partment, 4;{and in connexion with this vessel there is 4 


extineteurs, in which is accumulated a pressure varying | 


single delivery pipe, 19, upon the projecting end of which 
the hose is to be coupled for leading the gas and water to 
the fire. The vessel, 18, receives the two liquids delivered 
other in the 

or set 
This carbonic 
and is by the hose 
the fire, against which it is thus in a most 
exercise its well-known extin- 


vessel or generator, as it may be termed, and 


guishing power. 

The arrangement of the various parts of the apparatus may 
be modified, and will depend more or less on the power in- 
tended to be developed. Thus the chemical liquids employed 
may form only a part of the liquid thrown by the engine, 
water from any ordinary source being also pumped into the 
generator or delivery pipe either by separate pumps or by 
the same pumps; separate suction pipes being used in the 
latter ease with valves or cocks to te the quantities of 
chemical liquids drawn in along with the simple water. Or, on 
the other hand, the two chemical liquids may be forced into 
the generator a Se and distinct pumping engines 
same or separate carriages. a 

The experiments which have been conducted 

in an extended 
water and carbonic 
a fire than an 
consideration, 
for 
as 


combined produce a far greater effect upon 
equal bulk of unmixed water—an ——— 
for it happens not unfrequently that means 
extinction of fires are productive of as much 
fires themselves. A series of trials will short! 
with Messrs. Dick’s new chemical engines, 

be able to ascertain the advantages they will 
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ication between the cylinders to be 
it otherwise could be, and thus causes | 
be acted upon by « pressure varying accord - 
i the whole volume of steam in the 
of to that due to the expansion of the | geet and 
linder only. Inasmuch, also, as at the | larger cy 
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the quantities of water passing we 
prevented by a simple arrangement of parts, by which the 
water is caused to exert a back pressure upon the smaller 
valve in such manner as to obviate the opening of the smaller 
e to an undue extent. The writer ibi 
proportionate faucet embodyi inci 
the two water passages are formed 
and that from the smaller passage, 
in the manner previousl 
= - ably arranged pipe oe the mouth of the — = flows out 
time this is going on, the large piston is moving much faster ; shown by Fig. 3, the engine can be worked as if it was of | with the rest, so no water is was' apparatus 
than the quale one. the lather has to move bet a short dis- | the cotheasy construction, or either cylinder can be worked | may be very cheaply made, and is desi, for use in the 
tance against the retarding force, while the former gets the | independently, the expansion being regulated by means of | crowded tenements inhabited umbler classes in 
advantage of the increased effective pressure due to the | the link motion by which the slide valve of each cylinder is 
arrangement of which we are speaking during an important | driven. : : 
pertion of its stroke. Eventually, of course, the + Al , Messrs. Stewart and Nicholson’s wont 
from the larger cylinder into the condenser in t “ continuous 6X ” engines possesses many 

coal way. a which render entitled to the careful attention of marine 

It is unnecessary, we think, that we should continue our | engineers, and we fully expect to see it come largely into 
explanation of the action of the steam further, as we believe | use. In conclusion we should state, that our engra 
that the remarks we have made, coupled with an inspecti of the engines of the Era have been from a work- 
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ait 


of our engravings, will render it ped clear; but we | ing dra , for the use of which we are indebted to Mesars- 
append engravings of two pairs of di taken simul- | Stewart Nicholson. 
taneous: the two cylinders of the Era’s engines i 
will be regarded with interest. The diagrams were 
when the engines were running at the Sp of 187 revolu- , 
tions gtr oy and were poe hed 1¢ “¥ age : or ie > ede ie o 
power, 67.05 horse power being indicat y the smaller, ion opened : d 4 t , " A 
and 37.9 horse mt by the larger cylinder. The form of i automatic admission of air, by which, the inventor 
the diagrams, Fig. 1, taken from the smaller cylinder is very ident, . Whitney. ror stated, the formation of a vacuum within the case from the 
peculiar. The opening of the communication between the | tion of the lar subject—W ater Meters—was initiated by air 4 the water is prevented, and the flooding 
two cylinders occasions a rapid falling of the pressure, while | the reading of an elaborate paper by Dr. A. W. Hall, of which occurs in the absence of aif 
the rise of re daring the early portion of the return New York City. ) a . : - é the 
stroke, due to the checking of the exhaust is, also plainly The writer stated that at least one hundred and thirty The next meet of the society will take place on 
marked. Then comes the gradual fall of pressure due to the | American patents have been fasued on apparatus of this | evening of October 3, when the means of securing safety on 
exhaust being gradually opened at a time when the piston | character ; that in the city of New York alone upwards of railways will be considered. 
is moving quickly, and finally there is the rise of pressure due | fifty firms are known to be experimenting with meters; and Lo K a 
to compression. the latter, by-the-bye, appearing to us to be | that im the same city probably not less than one thousand Se. DON ASSOCIATION OF Foremesx EsGiskens 
rather excessive. In the diagrams from the larger cylinder such devices are in use principally in manufactories and pr perm the 2nd instant, a very full meeting of members 
the peculiarities are less strongly marked, and in fact the | large hotels. Among these are piston, , serew, dia- | ° this institution took place at the City Terminus * a 
diagrams strongly resemble those taken from an engine | phragm, and dumping meters, but nino-tenths are of the presiding. After the i. oon 
working with the steam considerably throttled. In compar- piston variety, of which the Worthington meter is the and among them Mr. bag ew j 
ing the pairs of diagrams with each other, it must, of course, | widely adopted. Aside from its great cost, a piston meter is Dockyard, Bombay, Mr. + ly 
be remembered that the pistons are coupled to cranks at defective in the tendency to exeessive friction if the piston is | § works, read 
right angles to each other, an important feature in Messrs. | made to fit snugly enough in its cylinder, 
Stewart and Nicholson's system. and consequent inaccuracy if sufficiently loose to avoid 

‘As we pointed out in our former notice there are many im- | tion. Meters of this class have been constructed with 
portant differences between Messrs. Stewart and Nicholson’s | skill that, when new, they could be operated with the brea’ 
Jans and ordinary double cylinder or “ Woolf's” engine. | yet have been known, after three months’ use, to 
Yhus, im the first place, there is the facility, already referred ae a pressure of ten pounds per square inch on 
to, which it affords for connecting the two pistons to cranks | It has further been found that, in the event 
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at right angles to each other, this without the employ- | racy in the fitting of the piston, sufficient 
ment of an intermediate receiver. Secondly, the expansi the wants of a small family will sometimes 
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of each volume of steam admitted to the smaller cylinder is 
completed within three-fourths of a revolution instead of re- 
quiring a whole revolution, as in Woolf's system, and thus 
the steam passes more quickly through the engine, and is 
exposed for a less time to cooling influences. In an engine 
constraeted on Woolf's systern, also, the steam during expan- 
sion acts upon an effective area equal to the difference 
the areas of the two pistons, whereas, according to 
Messrs. Stewart and Nicholson's plans, it acts, during the 
greater part of the period of expansion, upon the sum of 
eas, and afterwards, when the communication be- 


tween the cylinders is closed, upon the area of the larger 








deviee without moving the piston, 
actuating the recording mechanism. With 
meters, it was said that the di 
rotating piston, the same that has 
rotary steam engines must 
reliable means of measuring 
tioned that almost any one 
that have been devised might 
meter by simply 

to 
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ie 
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and providing it with a 
phragm meters were 
treedom from friction and non-liability 
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to 331,178 tons, as follows, 314,248 ‘Connal and Co.’s 
ards, with warrants circulating for . 16,930 
ions in Canal Co.'s yards, with = ? 


ies of aatiiglt Gut Uhiincer of thi 


was filled up yesterday by the appointment of Mr. William }' 
Foulis, of the Sten of Copland and Foulis, civil engineers, 


stock in store has tages tn tie My neon wae 


the manager and engineer of the old or original Glasgow 
Gaslight Company, retires with a ion. It was to the 
new manager, Mr. Foulis, that the Town Council Gas Com- 
mittee were indebted for the plans of the new works which 
they proposed to erect by one of the bills promoted in Parlia- 
ment during last session. 

The Mastership of the Mint—A Correction—Although I 

ve currency last week to a report that Dr. Lyon Playfair, 
fp. was a candidate forthe vacancy in the Mestership of 
the Mint, I must conféss that I had not ‘much faith in the 
truth of it, as L knew that the learned gentleman was very 
anxious to attain a position as a legislator. The Scotsman 
of yesterday authoritatively says that there is no truth in 
the report, and that thé appointment has not made or 
offered to Dr. Playfair, nor is it in the least degree that | 
it will be. * 

The Post- and the Telegraphe-—In eontiexion with 
the transfer to the Government of the properties of the 
telegraph companies, a,meeting was held with Mr. 
James, head postmaster at the General Pt here, with 
the object of ascertaitiing what arrangements, including 
alterations in the chief and other offi would be n 
before the Post-Office department take over the tele- 
graph dusiness. The meeting was attended by Mr. Scuda- 
more, second secretary to the Post-Office, who visited Glas- 
gow for the purpose mentioned, accompanied by Mr. Baines, 
of the secretary's office in London; Mr. Williams, of the 
Board of Works in London; and Mr. Mathieson, of the 
Board of Works in Edinburgh. The meeting was also at- 
tended by gentlemen representing the telegraph companies 
in @ w. 

Clyde Shipbuilding for September.—There were twelve 
vessels launched on the Cl Mi during last month, with a total 
tonnage of upwards of 12,000 tons, ing the nine months 
of this year there havé’ been upwards of 160 vessels launched, 
the tonnage of which antounits to about 141,000 tons. Such 
grand totals in the same space of thnée have never been re- 
corded before. Several good orders have recently been 
booked, including one for @ serew' steamer of 1200 tons, to be 
built by Mesars. Robert Dunean and Co., Port-Glasgow, for 
Mesers. Handyside and Henderson’s Anchor Line of Medi- 
jon pone pres jn and the a re trade will — 

ily remain at tolerably remainder of the 
year. The reports from Dundee and Aberdeen ate of a 
similar character. Of the twelve launched 
in September, only four were steamers, but the whole of the 
twelve were built of iron. , 

The China Tea Clippers.—This year's race home from 
China by the tea cli has been gained by a perfectly new 
ship, the which was launched in A last 
year, her builders being Messts. Walter Hood and Co., Foot- 
dee, Aberdeen. The 1 pyle made the outward passage 
from the English Channel to Melbourne in 61 days; from 
Newcastle, New South Wales, to Shanghai in 28 days; and 
has just accomplished the homeward voyage from Foo-Chow- 
Foo to the Ligard in 88; éach of these ery pee 
bably the shortest on reéord. This years winner of the tea 
race has borne away the palm from the Clyde-built clippers, 
such as the Taeping, Ariel, Sir Lancelot, and Spindrift ; and 
Aberdeen, where the clipper build had its origin, has shown 
that aer shipbuilders have not lost their gunning, and that 
they can even yet lead the way. The cargo of the Thermo- 
pyle consists of 1,073,000 Ib. of tea. 








Dock.—The constrac- 







































































Caledonian Raikeay C 


k. Several interesting remarks 
in the address delivered by the chairman 

He stated that the working ex 
461, Os. 1d. per cent. had been reduced to 42 
cent., and he said that saving was largely due 
able contracts made for eoal by the di 

about 2 per cent., arising on account of the joint- 
rangement with the North British Railway Ci 
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» Up to the date of the report, has been 
whach sum 37,6151. 11s. 5d. has been 
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cent. In the year ending July, 1868, twelve engines were 
replaced, and eleven were rebuilt ; and in the 
July, 1869, sixteen were replaced, and twenty-three rebuilt. 
At that rate, taking the two years together, the 
would be renewed entirely in a little over seventeen years ; 
or taking last year alone the renewal would be completely 
effected in thirteen years and a half. The company had 
disposed of their telegraphs to the Government on very ad- | 4 
vantageous terms, 75,0001. to be 
end of the present ‘year, and 1600/, a 
Government working the telegraphs an 
mission to the company’s messages over the whole Post 


The Welsh Iron, Tin-plate, and Coal Trades 
not much change to note in the condition of these 
since my last report. There is a little less activity, 
is to be accounted for by the well-known unwillin, 
buyers to enter into any new 
uarter. The late decision 
anticipated, and when it was come to no percepti 
produced. The demand for rails continues good, and the 
ly. Shipments of iron to 
— season, but clearances 

tic ports. The American 
and some heavy clearances 
try. Plates are more in- 


ts at the end of a 
to old prices was fully 
id before or about the 
ear afterwards, the ‘ 
giving free trans- Cc = swended for the 
made to the lower 











Sream CvLTivaTion 1s Amenica—At the 

ate ead tas a pe 
a special premium wil steam \e 
ing apparatus. The Americans are beginning to pay atten- 
tion to eteam cultivation. 





CaATIPORSIAN Enotyernixa.—A San Franciseo 


ine. process 

after leaving the batteries, I 
ing barrels, of which five are furnished, 

The battery is a most substantial one, wi 
iron being used everyw 
Yhe machinery was all set up and 
The two batteries, of five 
stamps each, weigh about 10 tons. The weight of the entire 
shipment is about 35 tons. 


Artastic TerzcraPn Scurmzs.—The City editor of the 


iron columns and head-pi 








“ As an incentive to the public A 
ible the schemes of rival concoctors for fresh Atlautic 





that may be laid until those already in existence shall have 
found full employment will simply represent so much money 
absolately lost to the nation ; and al promoters 
consider 600,0001. a very “ moderate 

a few totals of 600, 


es of Tankerville, 1 


Glasgow University— New Buildings.—The works at the | cal 


new University buildings are making rapid la tran 
completion. are seldom fewer than 1000 men em- 
ioe Towle) Seah Sets Geer ee 
wi occupation early in ensuing spring. 
In the south or principal front sone the halis are 
forward state. angle towers are ! 
men are actively working at the centre one, which will rise 
to a height of ft.—the stohework being 160 ft., and the 
woodwork forming the remaining 140 ft. In this front is 
situated the examination hall, one of the finest rooms in the 


gE 


pie en either side. The marth front is mainly set apart | di 

















ote, and many other ladies have 
assist this experiment. The 
, of Onslow-gardens, London, 8.W., 











University. , " i ite | If the i 
niversity. All the windows in this front will have granite | deck hgen congo Lan hry, 


or the library and museumy, Very. little has been | undertakings, they gee 
made with the great hall, al the energies of the contractor | and although this competition wil 


being apparen oon other parts of the end, injurious alike to the 
buildings Ta the matien Eiillidice nothing esome to | since it will 
have been left undone) amd, altogether, the structure promises | for past losses, 


to be most complete in detail. It is now two years and 
works commenced. 










result in a combination to make the public pa 
they must not, as far as th 
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THE NEW BARONETCIES. 

Amone the baronial honours lately conferred by the 
Queen, through Mr. Gladstone, those which have 
fallen upon Mr. Fairbairn, Mr. Whitworth, and Mr. 
Salt have the most significance for, and have afforded 
the most pleasure to, our readers. Mr. Bazley, also a 
manufacturer, has long been in public life, and might 
thus have been more readily counted upon as being 
on the direct road to such a dignity. In the other in- 
stances the honour, however much its bestowal may 
have been warranted upon grounds of personal merit 
alone, may fairly be considered as shared between its 
recipients and the profession they represent. Of the 
three gentlemen first named, it is probable that Mr. 
Whitworth is best known to the general public, not 
only from his munificent gifts in the cause of technical 
education, but also from the very wide celebrity of his 
rifled ordnance. Among mechanical engineers, how- 
ever, he will always be quite as well, if not, indeed, 
better known by kis labours, for nearly forty years, in 
the cause of what, for want of a better term, may be 
called exact construction. His machine tools, although 
never, perhaps, distinguished for originality of me- 
chauism, long since became models of form and 
proportion, as well as of that not easily definable, al- 
though easily recognisable, merit of good arrange- 
ment, and, more than even all these, for extreme 
accuracy of construction and chaste finish. Mr. Whit- 
worth has never, perhaps, created an industry in the 
sense in which we speak of the originator of a new 
and comparatively cheap mode of production, but he 
has promoted numberless industries and greatly 
elevated mechanical art. In ordnance matters, Mr. 
Whitworth has sought less to show how strong guns 
of great calibre may be fabricated than to carry out 
his theory of mechanical fit between the gun and the 
projectile, and we doubt if he will ever be really 
satisfied until he can fire a shot from one of his guns 
straight into the muzzle of another, of the same 
calibre, a mile or so away. Upon whatever grounds | 
the baronetcy may have been granted, we | 
trust that Sir Joseph may long live to enjoy it, an 
we could have added another wish, viz., that it might, 
but for the absence of an inheritor, have desce as 
an heirloom in the Whitworth family. 

Mr. (we still like to speak of him thus, arid could 
never relish his distinction of “ Doctor”), Mr. Fair- 
bairn is not only known in all civilised countries as 
One who, for much more than half a century, bas been 


in a 
Whatever may Eve boon the relative partic 


ox the social o 


"| ciplined to such industry and order, ¢ 


zt | expression of the liberality and taste of a 


. | worki 


si 


—_— — if not of world, 
to confer the position now gracious] 
the Queen. It is not alone the ram etsy. 
works, situated within, without despoi 
finest valleys of Yorkshire, but it is, 
rganisation connected with C 
nowhere else in the world can be found so large, and 
practically isolated, a manufacturing community, dis- 

haracterised b 


“= 


better evidences of morality, and enjoying r 


«« | comfort withal. Beyond the works and the workers, 
2 | the town, for it may justly be termed one, 


i 


architectural attractions which none who had not 
visited the place would expect to find—the voluntary 
manufac- 
turer. The church would, of itself, constitute an 
attraction in many a capital—we might say even in 
Paris itself. The schools, the workpeople’s dinner 
rooms, and other noble (for they are more than liberal) 
provisions for the welfare and comfort of thousands of 
men, women, boys, and girls, are on the same almost 
princely scale. Sir Titus would not profess, nor would 
he, perhaps, be in any way consi , to be an engi- 
neer, yet he has done much for factory engineering, and 
may well be counted among those who profess that art. 
A prime minister has a difficult task in discrimina- 
ting among those who are thus to receive their sove- 
reign’s favour. Such distinctions must be sparingly 
— else they lose all their value. It would not 
difficult to point out, in our profession, not one, 
two, or three alone who might, without any reproach 
the honours just awarded, be considered as 
most, if not equally, entitled to them. This, it is 
true, is matter of opinion, and of Her Majesty’s 
opinion alone. But the honour of working out new, 
or practically new, systems of civil engineering, marine 
engineering, and metallargical engineering on the great 
scale, and with great national advantages, appears 
worthy, at least, of royal recognition in some form. 








THE NEW BRIGHTON LINE. 

As the time rapidly approaches for depositing the 
parliamentary plans of the two or three schemes, al- 
ready announced, for new lines to Brighton, a keener 
interest attaches to these attempts to establish, in the 
face of a virtual monopoly, the principle of free trade 
in railways, a principle already acknowledged piece- 
meal by a vast amount of inconsistent railway legisla- 
lation, but not yet recognised in the abstract, It is 
not to be supposed that anything like ill-will exists to- 
wards the Brighton Company, whose line and train 
service are excellent, but the fares, with an enormous 
main line traffic, are high. It is merely the fact that, 
with a fixed investment of nearly eighteen millions, 
the fares are adjusted with some view to a return 
upon the whole amount, whereas the total present 
revenue of the company might be earned, beyond 
much doubt, upon a capital of from eight to ten 
millions, and probably not far from a moiety of that 
revenue, viz., that from London and Brighton traffic, 
might be earned, at the present rates of fare, upon an 
investment of three or four millions, giving, say, 124 to 
15 per cent. dividend after myers handsomely for 
working expenses. ‘If the cost of the Brighton mais 
line, and the revenue derived from that 52§ miles 
alone, could be separated from the 
items in the accounts of the com 
it would not occasion — if it were found that 
the real net return was fully 10 per cent., for there is 
every reason for believing that this portion of the 
system is worked for very much less than 40 per cent. 
—probably less than 30 per cent.—of gross 
receipts 
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North-Western to make a second or 
tween Liverpool and Manchester, afterwards sanctioned 
a third line in the interest of other companies. Be- 
sides three lines between Birmingham and Wolver- 
hampton, po. va has viacigal rival _ from 
London to nearly every principal town in England, 
inclading Brighton itself, Can it be doubted, then, 
that either Mr. Hawkshaw’s, Mr. Brunlees’s, or Mr. 
Samuel’s Bill will be pavers in the coming session ? 
The question will be, rather, which of the three (and 
a fourth or even a fifth may arise) is the best. It 
should be a question of cost, gradients, and comparative 
independence of territory. Each scheme may be ex- 
peeted to be mpeentee in its brightest, and 
obscured in its est, colours. 








THE BERLIN HEATING GASWORKS. 
Dunine the past five years gas heated furnaces of 
various kinds have come into extensive use in a large 
number of important works both in this country and 
abroad, and everywhere the great cleanliness and 
convenience attendant upon the employment of 
gaseous fuel have won for it a good name even under 
cireumstanees where its economy alone would not 
have been sufficient to do so. Gas heated furnaces, in 
fact, bear much the same relative position to ordinary 
furnaces using solid fuel that a gaslight does to a 
lamp or candles; and it is probable that ult the 
will supplant the solid fuel as univ y for 
Cectiag an it wie deme for lighting purposes. Under 
present circumstances, however, there are certain 
¥ Borer RP nade lly 
uni to ing purposes. mary 
gas, as supplied from the guaworks, i too dear to be 
w 
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Albert | and it is estimated that this quantity 
works | sufficient 


the retorts the is to 

where any sapamnested tar, water, or other condensable 
matters will be separated, and it is then to pass to the 
blowing engines by which it will be forced through a 
4 ft. main to Berlin. 

‘Poe blowing engines are to be four in number, and 
each is to have a 5 ft. 9 in. steam cylinder, and 7 ft. 
74 in. blowing cylinder, the stroke in each case being 
6. These i are rated at 360 horse power 
each, but they are to be capable of being worked up 
to 500 horse power each in case the extension of the 
works should render it requisite. The blowing en- 
gines are to force the gas into the main under a 
pressure equal to 16 ft. head of water, or about 7 lb. 
per square inch, it being considered that this compa- 
ratively bigs pressure will, by enabling a smaller main 
to be used, in the long run give more advantageous 
results than larger pipes and less powerful engines. 

The main leading to Berlin is, as we have stated, 
to be 4ft. in diameter, and it is to be constructed of 
} in. wrought-iron plates, and is to be carried above 
ground, being supported on piers of masonry placed 
at convenient intervals. This arrangement will give 

rfect facilities for examination and repair, and it is 
considered that, under the circumstances, it will be 
found preferable to burying the main below ground. 
Provision will, of course, be made for the expansion 
and contraction due to changes of temperature. It is 
calculated that this 4ft. main will, under a pressure 
equal to 16 ft. of water, pass 407 cubic feet of gas per 
second; while, if the pressure is incre to one 


atmosphere, the conveying power of the tube will be 
increased to 584 cubic feet per second, the actual 


weight of gas passed through per second under these 
latter circumstances being, of course, nearly three 
times as great as that flowing through in the former 
instance. At Berlin the gas is to be received in 
twelve gas-holders, cach 154 ft. in diameter, 40 ft. 
high, and having a capacity of about 720,000 eubiec 
feet each; and from these holders it is to be dis- 
tributed by pipes to the various parts of the city in 
the same manver as gas for lighting purposes. 

From experiments which have been made at the 
laboratory of Dr. O. Ziurck, the consulting chemist to 
the Berlin Board of Health, it is stated that it has 
been determined that there can be produced from 
lignite, by a simple process, a gas mixture well suited 
for heating pu The specific gravity of this 
gas mixture is 0.5451 (that of air being taken as the 
unit), and its chemical composition is given as follows : 

Hydrogen... 42.36 
Carbonic oxid 40.00 
Marsh gas... 11.37 
Nitrogen ... eco 8.17 
Carbonic acid... ese 2.01 
Condensable hydracarbons 1.09 

100.00 


The proportions of carbonic acid and nitrogen are, 
it will be seen, extremely small, and if this chemical 
composition can be maintained in regular practice, the 
gas mixture will certainly possess very high heating 
,ower, although for lighting purposes it would possess 

ut very little value. Experiments have, in fact, 
shown that 3000 cubic feet of this gas mixture are 
equal in heating power to one Prussian tonne* of 
lignite, or one-third of a tonne of pit coal. It is pro- 
posed to supply the gas at Berlin at the price of 6d. 
per 1000 cubic feet, and supposing the results of the 
above-mentioned experiments to be practically correct, 
the heating power of a tonne of pit-coal will thus be 
supplied for 4s. 6d., a cost which is certainly low. 
ith the ents for consuming the gas, the 
Berlin Gas Heating Works Company propose to have 
nothing whatever to do, it being their intention to 
merely supply the gas by meter at the price we have 
spel, baie Se rehasers to do w they like 
with it, The anual supply which the works are laid 
out for manufacturing, in the first instance, is 
A Prussian ionne=2200 Ib. English. 








9,500,000,000 cubic feet, or about 2,627,000 


fuel for domestic purposes for about half 
Berlin, or about $000 houses. 

Whether or not the Berlin Heating Gasworks will 
prove a commercial suecess—and we really see no 
reason why they should not—they will be 
regarded with great interest as the first really prac- 
tical attempt to make gaseous fuel available for 
domestic purposes. That fuel will, when 
once its er fy enigaaaad ot 

as Ling purposes now 
is, ve (a0 little doubt ; and although at first there 
will be many prejudices to overcome, yet we fully 
expect that one of these days we shall regard cheap 
gas for heating purposes as a domestic necessity. 


TASMANIA RAILWAY EXTENSION. 

Ir is satisfactory to turn from the consideration of 
the reckless expenditure which disgraced the con- 
struction of the Victorian railways to the more 
economical system which the formation 
of the lines in New South Wales. Not that this 
latter colony has achieved success, but whilst the lines 
belonging to the former settlement are enormous 
failures, with just so much of success as to prove 
what they might have achieved under different finan- 
cial and ¢ ring management, the railways of 
New South Wales have at t been constructed as 
ow as circumstances and the width of gauge 

wed. 


represent a totally different system, of narrow gauge, 

with heavy gradients and sharp curves, and consequently 

of cheap construction. The works are efficient; but 

there has not been spent a superfluous shilling upon 

them ; everything was done at the lowest price, by 

—_ the expense per mile was reduced to about 
0002. 








With these examples close at hand, with a small | §" 


experience of its own, and with all the precedents of 
Euro; and American practice to profit by, the 
little island of Tasmania is agitating for railway 
extension, 

In September, 1868, the governor of the island was 
pleased to instruct Messrs. Doyne, Major, and Willet 
to investigate the territory lying between Hobart 
Town and Launceston, with the object of reporting 
upon the most practicable route for a line of railway 
between those places, which should form an extension 
of the existing Launceston and Western Railway. 
This report was recently published in a Tasmanian 
Gazette Extraordinary, and contains curious evidence 
of engineering practice at the antipodes. 

The report commences with a detailed account of 
the proposed route, which, in the absence of informa- 
tion to the contrary, we may suppose to have been 
well selected, alike for purposes of traffic and for 
facilities of construction. About 127 miles of line are 
recommended, which would connect Hobart Town 
with the existing railway, making the point of junc- 
tion about 18 miles from the town of Launceston. 
The character of the works would not appear to be 
very heavy, and the ients and curves would be 
comparatively light. far the report, sketchy as it 
is, presents a fair surface, and it is only the subsequent 
recommendations of Messrs. Doyne and Co. to the 
Government, that are full of interest from their curious 
nature. And, first, the engineers estimate the cost of 
construction at 850,000/., a lump sum to include every- 
thing, but the value of land, which would add largely 
to the estimate ; this is for a single line of 5 ft. 3 in. 
gauge. In recommending this ge, some explana- 
tion is deemed necessary. And, first, they stumble 
on a curious phantom, which they rightly call the 
mythical “ Fell and Fairlie system.” Mythical, indeed, 
for surely no one but themselves has ever heard of it ; 
this myth forms the text for the before-mentioned 
explanation, which by the way is introduced, with re- 
marks strangely applicable to the writers of the report ; 
though levelled by them in strong personality agai 
some member of the pier who had incurred their 
displeasure. “One of the greatest evils (they say) 
under which these young communities labour is the 
tendency on the part of some public men, to form and 
express strong opinions on subjects with the facts of 
which they have taken no trouble to make themselves 

uainted.” 

"Then follows a bold assertion that the Launceston 
and Western Railway is the cheapest substantial 
railway ever constructed (irrespective, we presume, 
of gauge). Then follows a clumsy iption of the 
Fell system, and a clumsier description of the Fairlie 
system, with a misstatement about the Queensland 
engines. To make use of Mr, Doyne’s words, if 
they had sought information from any person con, 
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On the other hand, the Queensland lines | P© 





the prophetic dogmatism—it 
to cases of an ex - ~ 
w inconsistency, report n quotes a 
letter received by them from Mr. G. W. Hemans, “ an 
eminent member of the Institution of Civil Engineers,” 
containing statements stultifying the foregoing asser- 
tions upon the Fairlie pele. 

The gem of the w however, is con- 
tained in the principal reason for recommending the 
adoption of 5 it. 3 in. “ As the of 
the Western Railway is now a settled question ;” in 
other words, because there has been made a gross 
mistake in adopting the wrong for the first 
portion of the railway system in the colony, the 
mistake must be perpetuated regardless of cost. 
Almost as original is the argument against the 3 ft. 6in. 
gauge, that all the saving ¢ in construction, 
some thousands of pounds a mile, does not com 
msate for the loss arising from the cramped space 
into which the machinery of the locomotives has to 
be crowded ; yet the engines of the Festiniog Railway, 
with a 2 ft. gauge, have worked long, and with a per- 
fect success, culminating at last in the recent trials 
of the “ Little Wonder.” After this we cannot be 
surprised at the assertion that the difference in cost 
of construction between a 5 ft. 3in. and a 3 ft. 6 in. 
ge would not exceed 500/. a mile, nor that the 
identical arguments urged against the 7 ft. gauge are 

uoted to prove the superiority of the 5 ft. 3 in. over 
the 3 ft. 6 in. 

We need scarcely allude further to the details of this 
report, were it not that it involves consequences 
of the most serious nature to the colony. For all we 
know the statements it contains may so far inflnence 
oe opinion that its recommendation may be 

opted with the certain result of checking railway 
development in Tasmania. Checking it, either im- 
mediately by the needlessly large estimates required 
by the proposed broad gauge extensions, or ultimate] 
by the ay ty example of a finished line sun 
hopelessly in debt. What amount of traffic is likely 
to follow the completion of this pro line, in a 
country with a scanty population, still suffering from 
the evil influences of the old convict days? The 
London and North-Western can do all its business 
with a 4 ft. 8} in. gauge, and upon what grounds can 
the construction of one of 5 ft. 3 in. be contemplated 
for a moment in Tasmania, which will not contribute 
one-thousandth part of the traffic to her railways that 
is carried on our own? 

Besides the poverty of the country both in means 
and traffic, the enormous prices of labour, and the 
vast distances which material has to be transported 
for construction, are all-powerful reasons for the most 
economical formation. 

Doubtless, Messrs. Doyne, Major, and Willet’s 
report will be fully discussed before any action is 
taken; indeed, evidence is to be found therein that 
they anticipate opposition, one candidate for parlia- 
mentary election having pledged himself to oppose the 
sanction of any line constructed on a system so ex- 
travagant as the Launceston and Western. 

Still, it is to be regretted that the Legislature may 
be led by such professional advisers, whose counsel 
must much weight and influence. We suppose 
there is no better advice to be had upon the i ; 
but it would be preferable to postpone railway develop- 
ment in the country even for the next ten years, than 
deliberately to extend a system which must be a source 
of perpetual loss. 








CITY IMPROVEMENTS. 

Mz. Witi1iaM Harwoop’s report just presented to 
the Court of Common Council, contains some interest- 
ing statistics upon the growth and the extent of me- 
tropolitan street traffic, and the conditions by which it 
is regulated, all of whieh point to the present inade- 
quate facilities, and the necessity for taking into 
consideration the best means to be adopted for 
meeting the i of the ever-increasing popu- 
catecy ‘show come fr Saloving wil be’ douhiod 
century cause jeving wi 
within the next forty years. ' 
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The area of the City is 631 acres, besides 67 
of river surface, the area 
fares is 629,278 square 
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of that of the footpa imately three-quarters 
f a million of people dence tons thoroughfares 
diy slaning th tes nape dk Cit 


leaving the 

precinets at night with the exception of the residential 
population, which probably does not exceed 110,000. 
About one quarter of the metropolitan population is 
thus passing to and fro along the City streets on foot 
or in vehicles. In 1860, the former of passengers 
formed 75 per cent. of the whole, 706,621 persons 
entering the Me on one day, of whom 535,535 were 
on foot. Broadly, the streams of traffic formed 
of so many thousands i i 
two main currents, one flowing north 
other east and west, the former using London, South. 
wark, and Blackfriars-bridges, the latter concentrating 
into the City along Holborn and the Strand. The ac- 
commodation afforded by London-bridge is manifestly 
insufficient, and the recent demonstration of the Cor- 
oration of the City was the first sign of an acknow- 
edgment of the necessity of improved facility. Mr. 
Haywood presents his opinion of the best means 
of dealing with this difficulty, He admits the 
practicability and economy of widening the bridge in 
the barbarous manner proposed by cantilever carried 
footways, but he remonstrates against the bare con- 
templation of such an outrage against London-bridge, 
and he points out that at best such a patchwork would 
be but a mean and temporary expedient. His views 
upon the subject are contained in his report, and the 
construction of a new bridge is recommended to the 
consideration of the committee as the only complete 
means of relieving the over-crowded platform of the 
bridge. Mr. Haywood, therefore, recommends the 
formation of a new structure further down the river 
than eaees es by which the crowded traffic in 
the Borough on the south, and in Fenchurch-street 
and Leadenhall-street on the north, may be effectually 
relieved. This is a bold suggestion thrown out for 
the consideration of the Court of Common Council. 
Southwark and Blackfriars bridges take but a com- 
paratively small share of the London-bridge traffic, 
though the abolition of tolls upon vehicles passing 
over the former, and the construction of the new 
Southwark-street have done something towards making 
it a busier thoroughfare. Blackfriars-bridge, too, con- 
tributes more to the east and west stream of City 
traffic than to that setting north and south. 

Mr. Haywood urgently recommends the construc- 
tion of a new arterial thoroughfare from east to west 
as the only means of relieving Cheapside and the 
Poultry; this, he suggests, should commence at the 
junction of the Old Bailey and Giltspur-street, with 
Newgate-street, just opposite the new improvements 
and widening of Skinner-street, in connexion with the 
Holborn Valley Viaduct. Proceeding eastwards the 
proposed new street would cross St, Martin’s-le- 
Grand above the Post Office, and widen into a circus 
at its intersection with Moorgate - street, meeting 
Bishopsgate-street at London-wall, and terminating in 
Whitechapel High-street, opposite the authorised new 
street, which forms the widening of the Commercial- 
road, This noble suggestion, which would form the 
connecting link between Holborn and the Commercial- 
road, would completely intersect the northern portion 
of the City from east to west, and would relieve the 
existing main thoroughfares of a large portion of their 
heaviest traffic. The total length of this new street 
would be 2266 yards, its width 70 ft.or 80 ft. Among 
the other improvements recommended by Mr. Hay- 
wood are the widening of the north end of _—— 
street from Cannon-street to Cheapside, the widening 
of Long-lane, Barbican, to 60 ft., and the widening of 
Duke-street, Smithfield, so as to form a good — 
to the New Meat Market. The widening of Bishop- 
“meatrogep the Poultry, Wormwood-street, and Wal- 

rook, are also proposed, besides a number of minor 
improvements by which contracted thoroughfares 
would be benefitted, and an approximation to a general 
improvement attained. 
r. Haywood does not lose sight of the advantages 
which have been, and will be, derived from all the 
ublic works that are constructed or in progress in the 
‘ity, such as the Holborn Valley Improvements, the 
Thames Embankment, the removal of Middie-row, the 
new Blackfriars-bridge, the numerous railway exten- 
sions and formations, and many others, but he takes 
pains to prove that the immense benefit attendant upon 
all these works, renders it imperative to go on in the 
work of improvement, and, as far as possible, to trans- 
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a practical evidenve of the uselessness of 
tures, Mr. Haywood cites the fact that the 
land arch of Lon idge forms a subway 
sible by flights of broad, well-lighted steps, 
of which rs unwilling to plunge into the chaos 
of K ‘descend, and passing be- 
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report is full of matter for 

nant with suggestions of isite 

the City. We do not suppose, nor do we 

pedient, that all his plans should be carried 
roposes, nor that his recommendations are 

Dut they are the result of a long study of the 

metropolitan traffic in the world, and they show an 

intimate knowledge of its requirements. 








STEEL RAILS. 

Ir was pointed out in these columns in more than 
one article, months ago, that the prices of both iron 
and steel rails, then quoted at very low figures, were 
likely toadvance. It was remarked, for example, that 
the price of ~— _ a Pere A 
a year ago, was likely to be even greater after February 
next, when about 1s. 6d. of the royalty will be re- 
mitted, than at the time of writing. Those who 
have attentively watched the iron market are now 
able to judge of the correctness of our prediction. 
Owing to an increased demand for rails and the de- 
mands on the part of workmen for higher wages, rails 
have already advanced in price to an extent about 
equal to the royalty to be remitted on steel rails. We 
also predicted that the expectations formed of any 
process for making steel cheaper than those already 
then in established use were likely to prove wholly 
illusory, doing so, not with any desire to discou 
improvement, but from a knowledge of the uncertain 
nature of the alleged new processes ves, We 
have repeatedly pointed out, too, that where rails of 
some kind are immediately wanted, they must be as 
immediately procured, and if they are required for 
situations where, from the extent of the t or from 
risk of breaking in extreme cold, steel is indisputably, 
and is freely acknowledged to be, more economical as 
well as safer than _ no policy could be Angee = 
adopting iron in order to escape paying the modera 
aie an steel, with the object of taking advantage 
of the remission of duty only after the iron had worn 
out or broken down. The reasons for these opinions 
still hold good. 


THE SERPENTINE. 

Tux Commissioners of Public Works, acting through 
Mr. John apes ag ee ete: oe on to 
improve the condition tine, to ially 
pe its bed of the vast pram Fi of mud that has 
been collecting for the 
uniform levels a new 
maintained and kept free from deposits. It was not 


into which the Regent’s-park pond has been converted, 
but to alter a certain ion of its extent, that on 
the west side of the bridge t 
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by means of an existing sewer, a branch of the mid- 
level sewer, which close to the north-east 





corner of the lake. this way some 695,000 cubic 
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of the new bed. 





GAS MAKING. 

Wenz it not for the item “ Public Lighti 
Under Contracts,” the report of the Chartered Gas, 
ee SS te for the half year ending 

une w present some interesting 

materials for deductions. All that can be made out 
12,385 tons 
of cannel coal, were carbonised in the half year, 
that, besides the indefinite quantity of gas 
in “ public lighting and under contracts,” and the loss 
by leakage, 463,885 thousand of common and 131,148 
usand of cannel gas were made. It is not a fault 
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the three works of the Chartered Company is very 
high, in consequence of their distance from the river 


and the rere ar railways. It is no less than 
20s, 24d. per ton, ¥ the two qualities of com- 
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SPOONER AND HUDDART’S PERMANENT WAY. 
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direct cost of production, and quite as likely in the 
cost of distribution. Who knows but that we may 
yet have at 2s. 6d. per thousand, the little gas- 
works at Weenvecd Scrubs having long supplied the 
Great Western Railway Company at 2s. 10}d., of 
which the contractors were willing to admit that 
nearly half was profit. In this case, however, the 
contractors did not ineur the charges of distribution. 








PERMANENT-WAY JOINTS. 

Wa illustrate, above, a system of t way, lately 
i ntroduced by Mr. C. E. Syocner, neer of the Festiniog 
Railway, Mr. H. A. Huddart. tt has for its object the 
ing of the rail joints in such a way that at those 
points the strength shall be fully equal to that of the rest of 
the rail. This is effected by using “double socket joint 
girder-plates,” which are placed on both sides of the web of 
the rail, fitting closely round the lower table, or foot, and 
which are brought into contact below the rails to a depth 
eg suitable to the weight of the rails, and the 
they have tocarry. To secure these plates in position, 
strong spring clips are passed over the bottom edges of the 
plate in the manner shown in Figs. 1 to 4, and their corre- 
sponding cross sections. The plates are bolted to the rails 
in the usual manner. By this arrangement, eee rails 

and fish- are thoroughly secured ther, a expan- 
sion el comedies is aivned; and “by the application | 
eof two or four-eye bolts (see Figs. 5 and §) all posmbility of 
the bolts turning is mea the’ introduction of longi- 
tudinal rods through the eyes of the bolts. A similar fasten- 
ing is also obtained, without the use of spring clips, by the 
extension of the lower portion of one of the fish-plates, in 
such a manner that foot of one interlocked with the 

heel of the other. 
To prevent any 
through deflection, a bolt with a’split pin is passed through 

the lower portions of the fastening th the rails, Fig. 8. 
Besides adapting this system of fastening to the ordinary 
section of rail, it is anticipated that an increased advantage 
may be gained by using sections of the form shown mm 
Figs.7 and 8, in the former of which the upper and lower 
part of the web are rolled of an increased thi , the 
deep fish-plates also being formed to the same contour, so 
that the pressure upon the joint is received upon an almost 
horizontal bearing surface. By this arrangement it is sought 
to remove the tendency of a passing load to force the joint 


itudinal movement in the plates | 
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apart. 
The advantage claimed for this system is that, instead of the 
rails being merely coupled together in such a way as to throw 
upon the bolts, the whole of the strain is re- 
ceived upon a solid bearing in such a way as to transfer it 


equally over the whole of the fastening, in whieh the | 1¢ f, 11 in. The 
bolts are only required to ) the parts together. To main- | ease throughout the day, 
isfaction with 


tain further stability, longit sleepers are laid down at 
each joint, and are fastened to the transverse sleeper, as 
shown in the drawing, so as to form a square framing, which 
gives an additional! bearing to the rails. 


Tas Scuz Cayat.—The Suez Canal Company have issued 
a statement ing the position of the on August 15. 
It appears that 5,108,159 cubic metres then remained to be 
extracted from the canal. During the month 
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August 15 the extraction effected amounted to 1,548 
cubic metres. With a slight acceleration of the extraction 
the cana! wil] thus be by the middle of November. 











A New Sreampoar Line.—A prospec 7 TPNTS 
here and in Hamburg of the Anglo-German Steamboat Com- | ; DUTCH PATENTS. 
pany to establish a line of steamers between Hamburg and| _ THE ee ge | extract from the Official Gazette of the 
{arwich, communicating with London by the Great Eastern | Netherlands will interest many of our readers : 
Railway. The proposed capital is 150,0007. (in shares of | (No. 126.) Law of the 15th Jaly, 1869, enacting the abrogation of 
1000), half of whi h is offered for subscription in London by | rants of Exclusive Rights for Inventions end Improvements 
Messrs. Barnett, Ellis, and Co. The time from London to} We, William III.. by the grace of God, King of the Netherlands, 
ee — Harwich, will, it is —, =s hours, syaus Prince of Orange-Nessae, Grand Duke of Luxemburg, &c., &. 
37 hours existing steamers, a rade, especial r) om it may concern, greeting : 
in live # is re moed as capable of great dovdapaneel. | Whereas We have taken into consideration that grants of ex- 
The vessels will be of 800 tons, and “constructed with a | ep te pty y~ 4 a oe 
special view to the comfort of passengers and the highest | © PT ee 
” public interest ; 
rate of speed. And after having duly consulted our Council of State and the 
Tara Tarr or Tae Hrxpostay.—The new screw steam- | State General, We enact as follows: 
ship Hindostan, built and engined by Messrs. C. A. Day aur. t 
and Co., of the Northam Ironworks, at Southampton, for alia 
the Peninsular and Oriental Company, was on Wednesday mom toon for a aha Ux yo erly Lyn 
last taken to Stokes Bay for a trial of her speed on the | of objects of art and industry will be granted, except such as may 
measured mile. There was a moderate easterly wind blow- | have been applied for previous to this date. 
ing, with a smooth sea, the barometer standing at 30.55. Apr. 2 
The true mean speed attained was 14.392 knots per hour, | Previous patents or such patents as may still be granted by 
with a 30 Ib. pressure of steam, vacuum 21, and the i virtue of ac0 1, map te & according to the Law of the 
making 55 revolutions per minute. The engi which op Senay, ee (Oficial Fees No. ° in tea 2 ites 
of 600-horse power ‘nominal, indicated 3194 during the | 2 sueer ane cone poscens law %0 be ie ~ 
. . * 0, Garette, and to be duly ted by our ministers and other 
trial. She had on board « total weight, of coals, water, and oan nh ae seen, 
stores, of 734 tons, and her draught of water was 16 ft. 2 in. Given at Loo, the 15th July, 1869. 
forward, and 17 ft. 8 in. aft, the mean draught being WILLIAM. 
i worked with the great The Minister of the tatecter, 
(lL, 8) OCK, 
Published on the 19th July, 1869. 
The Minister of Justice, 
Van LILAAR, 
























Mr. Wrii1amM Apams, the locomotive superintendent of 
the North London Railway, and Mr. William George Beattie, 
of the South-Western Railway, have recently designed and 
patented the various methods shown in the accompanyin 
engraving of applying to railway carriages india-rubber 
steel “pring? in combination. to one of these 
plans, which is illustrated bl 1 end 2, there is secured 
to some convenient of the frame or body of the carriage, 
A, and at each end of the bearing spring, a scroll iron or 


hanger, B, having a jaw projecting downwards, with holes | 
or slots formed SS Gan < 


in it to receive two revolving trunnions, C, 
formed on the sides of a socket tube, which passes a 
rod, D, secured to the end of the spring, 8, by a suitable jaw 
and pin. On this rod and i inst the end of the 
socket tube is placed a spring of india-rubber, E, confined 
at the ends by two metal plates, F, and secured by screw 
nuts or cotters, so as to allow of adjustment. In this plan 
the usual spring links may be dispensed with, owing to the 
socket tube being free to revolve on the trunnions, and so 
able to take any angle to suit the variationsin the position 
of the bearing springs. The socket tube may be lined with 
an elastic substance if desired. Instead of a socket tube formed 
as above described the trunnions may be made a continuous 
cylinder, with a hole passing through it to receive the rod 
which carries the spring. 
According to a second arrangement (see Fig. 3) the scroll 
i sr is made in two parts, one part of which, 
B, is attached to the bod 
— and is formed with a jaw to receive a 
the other, or loose part, B', of and 


the vibrations. 
part of the hanger the usual socket is formed to receive the 
adjusting rod, D, which adjusting rod is secured to the links 
suspended from the ends of the spring, 8. The top surface 
of the loose of hanger is formed to receive a spring, E 
of india-rub' pete ny a x whi 
ing, pressing against the frame iage, prevents 
ceupiedion of shocks and vibrations to the latter. _ 
Fig. 4 shows a third plan, according to which the hole in 
the socket tube of the hanger is made conical, with the large 
end towards the spring, The small end of the cone is 
made of a spherical form to receive a spherical surface formed 
on the spring plate, F, through which the adjusting rod, D, 
attach ‘io ths equing or link works. A spring, E, is placed 
on the rod and confined by another plate at the end secured 
oy ate screwed into the end of the rod, by means of which 
pressure on the spring is varied. By this means the 
adjusting rod is porer e to take various : , 
One object gained by Messrs. Adams Beattie’s plans is 
yk pr en if desired the means in present ee justing 
the spring, 8, by screw rods passi hangers, so 
as ts hoop the ‘ale boxes ph sen hy oy lates; but 
ing to the second arrangement we have described the 
spring links may be attached to the hanger in the usual 
manner if preferred. 
Two other arrangements, are shown in Figs. Sent 5*, 6 
and 6*, in which the supplementar ing, E, is p 
L PP i spring shed in Fi 


vertical; the parts corresponding to igs. 
1, 2, 3, and 4 are lettered to Either of the above 
Plans may be used combined with compensating beams or 


springs, such as are now used on locomotive engines. 








Exzcreic Lients on SurrpoaRD.—Les Mondes states that 

the directors of the Transatlantic French Steam Navigation 

y have entered into a contract for supplying to their 

ratus for exhibiting on board, during the night electric 
lights as signals. 
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or to the under frame, A, of | street, Clerkenwell. In Fig.1,a is the 
jection on | 
ugh which | 


the valve closes, 5 is the valve itself, and ¢ is 
india-rubber, which is attached to the valve duri 


comes first in contact with the 
The effect of this is that 


seat, is narrower 
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by Messrs. Kittoe and Brotherhood, of 


ring being of 
able breadth, while its summit, or that which in i 
os woe promen 
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Company. 


METHODS OF APPLYING AUXILIARY INDIA-RUBBER SPRINGS TO RAILWAY CARRIAGES. 
DESIGNED BY MR. W. ADAMS, LOCO.-SUPT., NORTH LONDON RAILWAY, AND MR. W. G. BEATTIE, SOUTH.WESTERN RAILWAY. : 











OTHERHOOD’S PUMP VALVES. 
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but brief solo obligato from its 
is at 6, the “fast Seotch- 


645 ild Irishman,” respectively in- 
and housemaids of the acighbearhood that 
of a Sunday morning, to open their eyes, 

to think of 


But the four acts of ‘hte opera—to none of which, perhaps, 
but the first one, even this neighbourhood does or can reason- 
ably object—was as nothing to the intervening rehearsals. 
I believe there are some 1700 ive engines, old and 

ung, owned by the London and North-Western Company, 

ut whatever their 

that the whole regi 
ing, to Camden Town on shunti 
every engine perform its duty. Every one had his voice in 
the matter, and such booting, shrieking, screaming, howling, 


» hi-hi-hieng, 

in the last of the series of Hogarth’s “ gress. 
The general manager of the line who resides in the midst of 
it—not the transpontine Bedlam of temp. Henry VIIL., but 
the cispontine railway bedlam of temp. Victoria I.—is of 
course to the row, even without supposing him to be 
deaf. The insurgents brought artillery with them, too, or 
found it on the spot, at any rate, for discharges which, but 
for a long and sad local experience, I should have fondly and 
devoutly hoped were the explosions of so many of their own 
boilers, so that no human bones were broken, were heard at 
intervals. 

But, ad rem, What was all the rowabout? There could 
have been no old woman out at such hours, liable to railway 
bicision, at least within the yard of the Camden goods station. 
The night was clear and still, and any one could have seen 
a light as far as he could have h a steam whistle, and 
there were no waiti gers to say to each other, when 
one of the infernal things its throat, “ Now we're off.” 
Is all this steam yelping, this satanie chorus, of a Sunday 
morning, and that within the ears, if not within the heart of 
London, at all necessary ; or is it a thing of mere habit, in- 
dulged in by the engine drivers to keep themselves comfort- 
able or awake? If it cannot be shown to be necessary, I, 
although writing no further be my own belief than in 
common sympathy with half of the inhabitants of the parish 
of St. Pancras, will not hesitate to express a conviction that a 
requisition to abate the nuisance would be readily signed 
by at least five thousand householders. The t Dean of 
Carlisle, by iterated and reiterated expostulation,did at last 
succeed in greatly abating the steam whistle nuisance in the 
old Wallsend, Caerluel. Cannot his deanery be transferred 
to the town of Camden and the lowlands at the foot of Ben 
Primrose? The system of signals adopted at Charing-cross, 
Cannon-street, Victoria, and many other large railway stations, 
intelligently observed, would end the nuisance so far as Sun- 
day morning is concerned.—I am, yours obediently, 

A SUFPERER. 
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t was not sent, on , this morn- 


A CLEVELAND Association or Foreman Exorxeens.—A 
meeting, which was well attended by the foremen connected 
with the iron trade in the Cleveland district, was held last 
week at Middlesbrough, with a view of founding an Associa- 
tion of Foremen _ ose on the same principles as those 
which govern the Foremen’s Associations of Man- 
chester, and Leeds. Mr. John M. Oubrid who was 
formerly a vice-president and active member of the London 
Association of Foremen i was present at the above 
meeting, and explained the principles upon which the other 
foremen’s associations had been formed, and the progress they 
had made; and stated that they had been well supported by 
all the leading engineers. The meeting came to resolu- 
tion that it was quite time that a F ‘s Associati 
should be formed in the Cleveland district, and there is 
every reason to believe that the movement will progress 
favourably. We wish it every success. 





Tex Pourps Rervesp ror # Newsrarer.—The follow- 
ing isan extract of a letter from a ger by the Tycho 
Brahé steamer, which sailed from Liverpool for Shanghai 
July 15, dated Table Bay, August 14, 1869: “ We are now 
at anchor in Table Bay, off Cape Town. We sail again to- 
night. Lovely weather. We have beaten the mail boat, 
= ede ge (x ame five days before us, and I have a 
¥ ellows ing m r. One offered 10/. 
for it, but I had refused a lot of olfers bef 
to keep it; others have placed their boats 
for being allowed to copy.” The screw steamship Ty 
Brahé was built in 1867 by Mesers. Andrew Leslie and C 
of Hebburn Quay, Gateshead-on-Tyne, and was supptied 
with compound engines by Messrs. Stephenson and 
Co., of Neweastle-upon-Tyne, for Messrs. Lamport and Holt, 
of Liverpool, who are the owners of a large fleet of similar 
screw steamers trading between that port and China. 


service, and nobly did }.injector 





INSPECTION OF BOILERS. 
To rue Eprron or Exoursreme. 


. The plates were too for 
explosion to have occurred from any other cause. 
had been carefully used, and showed no indication of over- 
straining. There was no defect in the feed-pipes or in the 
valves. Such was the substance of the inspector's evidence. 
The engine-tenter stated that he had seen the water- 
about t. uarters of an hour before, and it was then 
right; it was about 4in. off the top. He had told the de- 
ceased to fill the boiler out of the new one whilst the frames 


ir number, nothing can ever convince me | less. 


unless the were coupled, so that both could not 
be open at once; or else they should have insisted on the use 
of two injectors, one for each boiler, so that no risk could be 
run. The public are not aware of the pri cause of the 
explosion, and the explanation I have given is the one which 


*\is current among those who take an interest in these 


questions. 
Boiler explosions in this district are happily not of frequent 
oceurrence. No system of inspection can be absolutely per- 
fect. The last explosion we had was about three years since 
(11th November, 1866), and it was the most terrible in its 
effects of any I have seen. An engine-tenter who had been 
engaged on the Saturday got up steam on the Sunday even- 
ing with the intention of bottling it. up ready for Monday 
morning, so as to save himself Som rising a little earlier. 
To effect this he loaded the lever of the safety-valve with 
three bricks, which he tied on. The result was that the boiler 
exploded at both ends, and hurled the man a distance of 140 
yards, ing him to pieces inst a house. The ice 
was id to be common at roy mg but the disaster T tess 
mentioned taught those who have the care of boilers a lesson 
which is yet fresh in their memories. 
Yours respectfully, 
Preston, September 28, 1869. 


Tux GrissetnamM™u ayp Nystap Tetrerarn CABLE.— 
On the Ist inst. the submarine telegraph cable, lately manu- 
factured by Mr. W.T. Henley, of North Woolwich, for con- 
necting Grisselhamm (Sweden) and Nystad (Russia), was 
successfully laid by him, thereby completeing the system of 
the Great Northern Telegraph Company, of Copenhagen. 
The length of the cable is about 100 nautical miles. 


T. J. B. 








4 Ovr Stream Vessxis.—An official return shows that down 

to the 1st of January, 1869, there had been registered at the 

ports of the United Kingdom 2,916 steam vessels, their 

registered tonnage being 904,191 tons, and their 

tonnage 1,341,106 tons. date of build ranges 

rom 1823 to 1868 ; the oldest is the Ann and Jane, of New- 
castle, of 27 tons. 


Tas Iyvestion or Tux Exscrric Tevzerarn.—The 
Scientific Review says :—“ Mr. Fothergill-Cooke, Member of 
the Council of the Inventors’ Institute, is to receive the 
honour of knighthood, as a recognition of his eminent 
services in the invention and practical realisation of the 
electric telegraph. ‘ Better late than never’ may be a very 

adage when it is a question of rendering justice, and 
justice only. For ourselves, we should prefer, when a 
thing is to be done handsomely, to take ‘bis dat qui cito 
dat’ as our motto. In the interests of scientific truth and 
of common honesty, the Scientific Review has, on more than 
one occasion, asserted the claims of Mr. Fothergill-Cooke to 
the largest meed of honour in connexion with the great in- 
vention whieh ought to bear his name. Our judgment was 
based on the fullest circumstantial and documentary evi- 
dence, and that it was a correct one is now put beyond 
question by a recognition, in the highest quarter, of the 
justice of elaims which it was our duty to support.” 


Cayats IN Prvussta.—A canal is projected, destined to 
connect the cities of Berlin and Dresden, so as to compete 
with the railways in the conveyance of heavy goods and 
merchandise, which could not, from their low price and bulk, 
afford a high rate of freight. There is at the present time a 
very ro t water route between these two places, and 
the barges plying on it are chiefly laden with coals and sand- 
stones ony, as, also, to a large extent, with fruit 
from Bohemia; the journey occupies on the average three 
weeks. The proj canal would shorten the journey to 
only four days. It will leave the Elba a little below Dresden, 

will enter the Spree just above Berlin, being a distance 
of about 100 miles. The depend for the success of 
their scheme mainly on the that, in their case, the 
Government will allow steam to be used, the law in Prussia 
forbidding the use of screw or paddle-wheels on all canals, 
~ spon nag the destruction to the banks by the wash of 
water. 





if 


Fre § 


working 
ight angles, be has no fiy-wheel. 

does he get over dead centres, his cutter bar being, be- 
sides, buried in the coal, and acting like a brake against his 
engines? But supposing the machine, escaping from the 
trammels of nature, proves itself superior to “those fixed 
laws that give the base mechanic cause,” and does actually 

to turn round, how will it then act? Will the car- 
riage remain fixed in its ition while the cutter forces its 
way through the coal? Or, will the cutter, taking the coal 
for its fulcrum, simply shove the machine backwards along 
the rails when the feed is set on? But, no doubt, if it can 
do the first, it can please itself about the rest. Has this 
“coal-getting plant” really ever had any existence more 
than on paper? 

The hydraulic breaking-down a tus also bears a 
striking similarity to one described a few weeks ago in your 
jo , which I have noticed has lately contained a good 
deal of information on coal-getting machinery, a subject of 
increasing importance. 

I remain yours faithfully, 
Bolton, Oct. 6, 1869. Joun Sturceoyx 








RECENT PATENTS. 

Tas following —— of completed patents is dated 
within the year ; and that year should be given in 
—-< the annexed price, from the Great Seal Patent 
Office, cery-lane. 

(No. 8989, 8d.) Thomas Gibson, of Newcastle-on-Tyne, 
patents forms of railways buffers in which the ae 
power is afforded by compressed air, which, together wit 
some oil, is enclosed between a pair of convex steel discs 
attached respectively to the plunger and casing of the buffers. 
Such buffers would be very expensive to keep in repair, and 
we cannot see that they would possess any peculiar advan- 
tages over those in use. 


The following specifications of completed patents are all 
dated within year 1869; and that year ld be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Chancery-lane. 

(No. 4, 44.) William Mattieu Williams, of Sheffield, 
— fettling or lining the beds and sides of puddling 
urnaces with crude or prepared oxide of manganese or 
manganese ore, either alone or mixed with oxide of iron, or 
other material which is, or may be, employed in fettling 
puddling furnaces. 

(No. 6, 84.) Thomas Green, of the Smithfield Ironworks, 
hea Se ee ee ee These are merely 
vertical boilers containing internal fireboxes fitted with coiled 
tubes communicating with the water spaces and exposed to 
the fire. We see nothing new in this. 

(No. 7, 8d.) Thomas Green of the Smithfield Ironworks, 
Leeds, and William Burrows and Reuben Turner, of Leeds, 
patent forms of bushes for the bungholes of casks and ex- 
panding tools for fixing them. Drawings would be required 
to describe these plans clearly. ; < 

(No. 18, 10d.) Henri Adrien Bonneville, of 10, Sackville- 
street, patents, as the agent of Cyrille Jean Caumon, of 
Toulouse, tus for es out a process of refining 
iron and steel in vacuo paten' him in February, 1868. 
More space would be required to i plans than 
we can give to them. 

(No. 20, 10d.) Samuel Joseph Peet, of Leeds, patents 
improvements in his well-known valves, these including the 
modifications which we illustrated and described on page 
116 of the t volume. 


their radial or normal 


"sa Br oa 


position. 
this we certainly see. 
Edward William Voce and John Voce, of 

















ent upon cage rll to to | 





form a web for the aca carding en Prag patent! as set py “ pe cto doy | . 
also includes arrangements by which the a breaker | 2653, James GiLires, Glasgow, “Improvements in bushes or 
= engine may be dispersed cehadicddian in tues elistds toe sho bane-ncies of canks or other venstla, end ta the 
ey ee the material ; oie us whereby the si Hat “Koa same therein.” 
ee 0 a carding engine may be for the purpose of = — PuinN  BONMEYILI, 10 Beckviloatroct,“ in 
being felted or wadd ole, Jaump Aoeuane Jaques, Tottenham, Joun Tuomas 
(No. 59, 8d.) John Daglish, of Dene House, Seaham| Oaxtzy, Grange- Toad, Bermondsey, and JouN AMERICUS 
Harbour, patents arrangements for lubricating the axles | Pansuaw, T in machinery for 
of coal tubes, which we intend to illustrate in a future | grinding and surfacing stagh, pnton, Ginon, excl tees other analogous 
number. _| 206 Atirxaxons Horace Braxvon, 13, Rae Paris, 
(No. 61, ls. 4d.) Andrew Betts Brown, of 80, C | we “ impr n central-fire cartridges for 








street, patents “the application in machinery for raising} arms 
and conveying weights, and conveying power of an ac- 
eumulator or reservoir into which water or liquid is forced 
by —_— worked by a steam engine, the pressure in such | 
accumulator or reservoir being maintained the pressure | 
of the steam in the boiler acting on ram or piston.” Mr. 
Brown also includes in his patent complicated arrangements 
of steam-moved valves for steam pumps, and he claims 
the application to portable cranes of a balance weight, 
movable on an inclined arm and connected with the crane 
chain so that the position of the balance weight may be self- 
adjusting, varying according to the load which the crane 
is employed to lift. A crane fitted with a self-adjusting 
balance weight of this kind was exhibited at the late Paris 


Exhibition, and was illustrated and described in this journal | , 


more than ry ears ago (vide page 325, volume iii.) 

(No. 65, 10d. ) , Ame Wilkin, of 2, St. James’s- 
terrace, ay John Clark, of 23, Chippenham- -terrace, Pad- 
dington, patent various arrangements of continuous railway 
brakes, which it would be impossible to describe clearly 
without the aid of drawings. Of some of these arrangements 
we may have something to say on a future occasion. 

(No. 70, 10d.) Michael Saunders, of Princes-end, Tipton, 
and Henry Forrest of Oldbury, patent forms of refrigerators 
for brewers, &e. These refrigerators consist of a pipe for the | 
wort to be cooled placed within a pipe through which the | 
water passes, the combined pipes being coiled round in any | 
convenient form. We see nothing either novel or good =| 
this plan. 

(No. 91, 10d.) Sir Frederick Sykes, of Isenhurst, patents 
wonderful plans for “ defending floating or land structures 
by a curtain or curtains of chain armour suspended or 
supported by the structure and clear of the same, and with 
or without the intervention of packing !” 





| 
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THE PATENT JOURNAL. 


Grants of Provisional Protection for Six 
Months. 

2334. GeorGE BROADHURST, Manchester, * aap crear in 
waterproof coats, ca cloaks, aud leggi 

2518. JouN DANIEL rer ETSOKE, Somerset, U.S., “ An improved 
coffin, and mode of and means for preserving dead bodies 
therein.” } 

2536. CONSTANT CERISIER, Mung-sur-Loire, France, “A new | 
and improved system of airing and ventilating millstones.” 

2539. ALEXANDER Moncarerr, Culfargie, “ Improvements im the | 
means and apparatus for absorbing. storing, and Pw age the | 
force of recoil of ordnance, and in applying and working | 
covers, roofs, or shields to gun platforms,” } 

2573. Francois Duganp and CHARLES BgsLAY, Paris, “An | 
improved mode of and apparatus for applying the e incompressi- | 
bility of liquids for imparting the required stiffness to suitable 
po gd bodies for allowing them to be made use of as armatures 

building tunnels, submarine e or for divers | 








} 


ptm ~ 
2581. JOHN Grice and Jouy (Gzorce Haxeison, Birmingham, 
“ Improvements in axles for carriages.” j 
2605. James Wanstee, Birmingham, “A new or roved | 
nozzle for blowing air, steam, water, or other liquids end | 


gases, and blowing, drawing, mixing, and forcing fuids og 

vay rs.” 

2007 JouN Jvexes, Wigan, and Epwarp Woop, Bolton, “ Im- 

Dh ers in the constraction of furnaces.” 
well, “ Im 
the bair of animals.” 

2613. Wituas Wriont, Mostyn, “Improvements in the treat- | 
ment of burnt cupreous pyrites for the extraction of the metals | 
contained therein.” ' 

2615, Wiutsam Stepuens CLARK, Street, “Improvements in 
the manafacture of boots and shoes, and in ry and ap- 
paratus emsloyed therein.” 

217, Tomas STAMMERS Wess, Norton Ironworks, near 
Stockton-on-Tees, “Improvements in the manufacture of iron 

Fae 


Wiuttam HickMAN READE, Great Sutton-street, Clerken- 
ements in machinery for clipping and cleansing 


2619. Casiurr Duxozer Escorrier, Paris, “Improvements in 
the construction of casters or rollers for furniture, and applic- 
able where casters or rollers are or may be 

2625. Saxve. Fuser lssorson ALFRED BUCKINGHAM 
lsBoTsoN, Sheffield, “Improvements in joints for 
securing the ends of railway rails.” 

2631. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, ® 

provements in the construction of shipa and other vessels.” 

2633. THOMAS KING, Weet Farm, New York, “ Improvements in 

ianofo rtes.” 


P 
2635. Atraep Vixcent Newron, 66, Chancery - lane, “An 
ed mode of preventing the radiation of heat from steam 





| 2689. Josern 





2661, Wii11AM Moxars, vitee il, “A of and improved 
met! of and app voles the mannfacture of 
cigars” 


2663. Joux Henry Jounson, 47, Lacing eid, “An 
improved fastening for metallic 
rena, ily. “An PR him aay 
and furnaces.” 


2665. Leorotp Hewnion, San Pier d’. 
ode of fi 
2667, Bexzamin Kensnaw, Warwick- “Im- 
metruction of 





or p 
place, Maida-bill, 
provements In the co vessels or apparatus for 
preserving and other articles of food.” 
2669. JOHN Hanry JOMNSON, 47, Lincoln's-inn-fields, “ Improve- 
ments in apparatus for producing sonorous signals and musical 


WILLIAM ALEXANDER LYTTLE, Grove, Hammersmith, 
“ Lmprovements in te 


=8 


vendish Honse, Bootle, “ Improve- 
ments in constructing and sheathing ships.” 

2675. James Brecknook Patmer, Palace Works, Old Ford- 
road, Bow, “ Improvements in the manufacture of matches and 
fusees and of surfaces to be used'for igniting matches ce 
f 


‘usees.” 

76. FREDERICK STIVENS COCKER, Kingsland, “ Improvements 
in veloci 4 

2678. ALFRED VINCENT NewTon, 66, Chancery- ona — 
means for extinguishing fires and Salers ivennae 

2679. Comnelivs Bunks, Upper Distillery, 
































Fleet. . 
Faiain bal el ee 


781, WiLiiaw EDwaKo N 
3 a ~ aaa re Coempsaaaann, ” Reyoored 


to 
2757, Wdaam Rovent Laks, &, Southampton batdings, “Im. 
2789, bo." Harn Horus Sens ameres 
for locking or or securely connecting 


velgg, strong rooms and other like depositories, to San died 
Tavgetiont WF icnciat teaiodeas 
Deposit of Complete 


2768. Water James soaoam Ate Henry begs apm oe Bradford 
a= nce Oe Ssameeoee 





ments in the treatment of fatty and ‘iy matters or: prepare 
them for the msnufacture of and for other purposes, 
— in apparatus for such 
— LAKIN, my agame = , and Jou BaYLsy, Heaton 
"Nort, rovements mac ry for preparing, spinning, 
DS aaa doubling cotton and other fibrous he 
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“A new or improved ap ce or apparatus for preven 
accidents through the Giada doors and windows. = 
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“A novel construction of vehicle for locomotion by land and 
water.” 

2683. MicnarL Gaovss, Southampton-row, “Improvements in 
envelopes.” 

2684. Joun James Boner, Newport, “Improvements in the 
manufacture of iron and steel.” 

2686. Witiiam Epwarp NEWTON, 66, Chancery- lane, “ Improve- 
ments in furnaces and ovens or kilns.” 

2687. CHRISTIAN COLLETT STsEeNnsTRUr, 98, New Broad-street, 
“ Improvements in breech-loading and other 

2688, 
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RTHUR HAMILTON GrLMoRs, Edinburgh, “« Improvements 
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2691. Pisare MARie Fouqus, Pp d de Strasburg, 23, 
“ An improved holder for 


2693. Geones SHAW, Birmingham,“ A new or improved com- 
bined buckle and button-hole.” 

2694. Groner Suaw, ee. “Improvements in stoves 
and furnaces for bu fuel.” | 

2696. CHARLES Grey Hil, Alfred-street, Nottingham, “Im- | 
provements in the manufacture of ruches and other trim- | 


mings. 

2697, Wwrasam Evwarp Newton, lane, “ Im- 
provements in machinery for the acture of felt and other 
cloths.” 

2698. ALFRED VINCENT NEWTON, 66, {Chancery-iane, “ Improve. 
ments in steam and caloric 
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2526. A\EXANDER Mitia D1x, Shelton, “ Improvements in re- 
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2540. WitLIAM Hors and Henny Brownie, Drayton Hall, 
‘West Drayton, * An tox to 


3rd October, 
2683. Joux urawas, Hampstead - rosd, & oor Taos 


one Tuomas Beanery, Bracon Hall, Bracon Ash, “ Improve- 
ments in the construction and use of and ordnance, 
and other arms.” — Dated 2nd October, 
2534. Davip Baaxsa, N: bs in the mann- 
of artificial fuel.”. ord 1966. 


factare 
2562. James Ferrabes, Brimscombe Port 


“ Improvements in the manufacture of cages for birds, near Stroud, 
and other animals.” machinery for wool and fibrous sub- 
2700, ng ang MELVILLE CLARK, 53, ance, rn stances. oe 4th October, -- 
rovements in key applicable shanks of | 2539. Jomn Russet, SWANS, Windsor Cottage, 
latches.” “Improvements in safety aipenre tanee 
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of sediment in steam « apperesms carding the tow of flex, 
2702. Writtam Berrisox, Liverpool, “An improved potters’) hemp, or jute, snd fibrous substances, 
= seggar wash,” the woody therefrom.”— Dated 4th October, 
27 Wittiam Trrrixe, Wigan, “Improvements in apparatus | 2564. Feapranp WILHELM Y, Mictetebs, 
for preven or emoke,” “Improvements in machinery for separating woody 
2704. JAMES HAMPSON, ford, * An improvement inapperstes| from the fibre of flax, or other subotancen of the 
used in the manufactare of pipes from lead or other metal or| same nature.”—Dated 4th 4 
alloy.” 
106. joun Hewny Jomnsow, 47, Lisodtn’s tnn-fistis, “Improve- | Patents on which the Duty of £100 has 
ments in the deviations of the mariner’s — 
and dipping needle, and in epparatas 2796. Memnonr te Gunpane.Raasieen, Sew Ge Peateens, Desks 
9707. GUSTAY ALBRECHT CARL apo p rl,” napowe- ip for fixing type in ome 
ments in machinery for breaking and ———. Daten loch Ootober, 
fibrous which are applicable wo othr | 2510. Toouas MOLIKED, 37, Jobm Dultonatroct. Manchester 
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SELF-ACTING BAR - TESTING 








The ap tus is of very simple construction, and its 
action will readily be understood by reference to the en- 
graving. From this it will be seen that the holding power 
is obtained by the use of a pair of eccentric jaws or “ grips. 
these jaws being fixed on a cross shaft, so placed that by 
turning it the jaws are made to gr the slides by which the 
cage is gui The cross shaft also fixed on it a lever 

ing a weight at its end, this weight being supported by 


a spiral spring in sed jbetween the top of the cage ani 
tho under eid bof the fore as shown. e action of this 
arrangement is as follows:—So long as the cage is being 
lowered by the rope in the ordi way its motion neces- 
sarily differs materially from that of a falling body, and the 
consequence is that the weight on the lever, always i 
to fall faster than the cage, keeps the spring in a state 
compression. So soon, however, as the rope both the 

and weight are in the position of freely falling 
bolle, and there thus bei i 

of the sprin 
the 





Anovr a year and a half ago we illustrated in this journal 
(vide page 209 of our fifth volume) a highly — bar- 
testing machine, designed by Mr. Henry J. H. King, of 
Glasgow, and we now give engravings of another equally 
ees: machine for the same purpose, of which Mr. King 
uy designer. 
in our illustration as arranged for testi 

strength of a bar—the test strain is applied 

horizontal lever, the fulerum of which is i 
spindle as shown in Figs. 1 and 2. On this spi 

a square-threaded screw which passes t a nut formed 
by the boss of a small bevel wheel, this wheel gearing into a 
bevel pinion which is fixed on a short shaft carrying a hand 
wheel as shown. sey bey. bevel oe See is fixed on 
the vertical spindle a di uated aro its periphery, 
and by means of the disc Sa small qreduated. wheel 
shown, the amount that the spindle is raised or lowered by 
means of the screw—and consequent! , as we shall show 
omy ap the t of deflection of the bar under test— 


can with 
_ The lever is 





pro’ with two pairs of knive 
situated one on each side of the fulcrum, and at equal 
tances from it, one pair of these knive-edges being employed 
for applying upward or tensile strains, the other for apply- 
ing downward or compressive strains. In our ving, 
the latter pair of knive are shown in use. “The lover 
is counterbalanced, and it is loaded by weights applied near 
the end of its longer arm, as shown, and by a movable 
weight, which is slung from a small wheel which runs along 
the top edge of the lever. The movement of this latter 
weight is rendered self-acting in a very ingenious way. 
From the bearings of the carrying wheel axle are led « 
pair of cords—one a g toa spring drum carried by the 
upright frame of the machine, and the other (which we 
shall call No. 2), extending over the entire length of the 
lever, and passing over a pulley down to a drum carried by 
the short column, shown on the right in our engraving. 
On the axis of this drum is a smaller drum, round whic! 
there is coiled another cord in the o' ite direction to that 
just mentioned, this “cord No. 3”—as we may call it for 
distinction—being led upwards to a fixed pulley over which 
it is passed, and bei g then led ren oat pee Gules 
pulley attached to a weight, and finally led up again to a 
xed point, to which it is secured. The effect of this arrange- 
ment is, that when the weight last mentioned falls, it un- 
coils “ cord No. 3” from its drum, and in doing this hauls 
upon the cord attached to the weight travelling on the lever, 
and thus causes this weight to be moved towards the end of 
the latter. This movement, however, can only take place 
when the end of the lever is raised slightly above its normal 
position, as, except when so raised, a detent at the end of 
the lever prevents the rotation of the drum, on which cord 
No. 3 is coiled. 
Having thus described the general construction of the 
ine we are now in a position to explain its action, which 
is as follows: The lever having been loaded with end weights 
somewhat less than sufficient to produce the strain which the 
bar should stand; and the bar itself and the travelling 
weight being in the positions shown in our illustrations ; 
the hand wheel is turned until the knife edge through which 
the pressure is applied to the bar is just in contact with 
ee en Se ee ee indicati 
uated disc at the of the screwed spindle is registered. 
earning of the hand wheel ie then continued until 
sufficient pressure has been applied to the bar to cause the 
ising of the outer end of 
detent releases 
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indication of the totals 





CONSTRUCTED BY MESSRS. H. J. H. KING AND CO., ENGINEERS, GLASGOW, 





In this latter machine—which is shown | after 


in Mr. King’s i 
increased : ahadion 
load and amount 


machine illustrated by us is specially i 

2 in. by 1 in. cast-iron bars placed on supports 

for applying tensile or compressive strains up to 2 tons ; 
the same arrangement of 

be applied to larger 


self-acting gear, &c., can of 
machines if desired. 








New Ratwway i tae Cemea—A ne pm | is to be 
the Crimea between Losova, & 
-Charkoff Railway. The portion of 
bastopol and Simpherepol is to be con- 
structed by the Emperor at his own expense, and the workin 
companies of the regiments on the spot are to be employ: 
in making the embankment from the present month (Sep- 
tember). The other portion of the line—between Simphero- 
| and Losova—is to be given up to a private company, 
—— at which the concession will be issued is not 
yet fixed. 


Lientine Rattway Tunweis.—We learn that the Erie 
Railroad are about ~ adopt either oe Fe ae ccanel i \ 

lan, for lighting the Bergen tunnel. unnel is 
ee I matali and is said to have cost the Erie Rail- 
road four million do A number of railroad com s 
run their cars over the Erie road through this tunnel, and 
so great is the traffic that there is nearly always a train within 
it. The passenger coaches have now to be lighted with lamps, 
and thus the through is a gloomy one. An oxres 
light in the mi of the tunnel, with the use of Frink’s 
patent reflectors, will illuminate the dungeon brilliantly, 
and the travelling public will hail its adoption ae 
satisfaction. The railroad companies will probably tha 
the cost is not greater than the — attending the oil 
consumed in the cars, and the liability to accident will be 
greatly reduced.—Scientific American. 


Tue Forrten Coat axp Inox Trapes.—The state of the 
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BEELEY AND BARLOW’S SMOKE-CONSUMING FURNACE. 
CONSTRUCTED BY MR. THOMAS BEELEY, ENGINEER, HYDE JUNCTION IRONWORKS, NEAR MANCHESTER. 
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We illustrate, above, an arrangement of smoke-consuming ; admit air in any convenient manner, but the doors of the GERMAN LOCOMOTIVES. 
furnace for steam boilers, desi by Mr. Thomas Beeley, | lower set of grate bars may be solid as usual, and air may also Tue avings which we publish this week of « 
of the Hyde Janction Ironworks, near Manchester, and Mr. | be edmitted at the under side of the lower eet of grate bare. oe ee a ee 
Samuel low, of Stake Hill, which has been lately applied As it if very desirable to clean the tubular bars oc- Rail y L. Sch of the New Locomoti 
by Mr. Beeley to several boilers with very successful results. | casionally, and to replace them facility, the water way by Herr wartzkopff, ew ve 
Our engravings represent the arrangement as applied to a | chambers, ¢ the tubes, ¢, connected | Works, Berlin, will be regarded with considerable interest 
two-flued boiler, and from these it will be seen that each | to them, in the following manner: The ends by many of our readers as illustrating very fully recent 
furnace is provided with two firegrates, situated one above ing through the side of the water chamber, ¢e,are ly | German locomotive practice. The Hanoverian Railway is 
the other, lower grate being of the ordinary kind, while Thouldered down, and are secured by setting up the end | a line with sharp curves and gradients varying in steepness 
the upper one is formed of water tubes. of the tube and the . The up to | in 75, while the traffic to be worked is heavy ; and 
, In our engravings, a is the outer cylindrical shell or casing | 87@ secured to the side of the water chamber, /, " means of | the engine we illustrate has thus been made with all the 
of the boiler ; b, 6, are the internal flues; c,c, are the upper ferrules fitting on the 4 are | wheels coupled, and with as short a wheel base as it con- 
set of tubular grate bars ; and d,d, are the lower set of ordi- | #/80 set up at each side. —— means both ends of the veniently could be so long as the ordinary system of loco- 
nary grate bars. The tubular bars, c, are connected to | tubes are secured y to bers, and ae motive constraction was adhered to. The engine has 
end 
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cham 
the front water chambers, ¢ and to the back water chambers, no heat of the fire causes the tubes to expand “ 174 in. cylinders with 24 in. stroke, and the wheels are 
;¢ ront water cl orm t ate for t , 2 . : ; in. i i h 
upper firegrate, and they are connected to the lower part of | Of the boiler yield to the expansion without igang 4 ft. 6 in. in diameter, so that the tractive eK pore ' 
the boiler by the centre pipe, ¢', and side pipes, *, which, | Joints. The water chambers, ¢ and f, are made with locomotive is capable of exerting amounts to ee — = 


' being made of copper, are sufficientiy flexible to allow for ites Guinn, a on | 000.0896 
—— 
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the expansion and contraction of the tubes,c. The back the chambers ; . 
water chambers, f, are connected, to the upper part of the bal ey naan oa. pag | with ons ry 

b, he ate ts, f'. this mode of directions . Beeley issues manage- , ‘ : eoeae 
pone the uate yp dae et oe the “iat pt upper pode ment of the apparatus we have described are as follows : per square inch on the pistons; and as the boiler is worked 


- : - ’ ‘is ? : at a pressure of 120 Ib. per square inch, and has ample 
of the boiler, the water is caused to circulate rapidly through P —Is that of coking = coal on - you heating surface, it is probable that s tractive power of at 


the hollow grate bars, ¢, by the action of the products of | evolvin gases slowly, admitting air on re, : ” 
combustion S the pipes or water pockets, f'. r peadag’ the mingled oe and air through body of top fire | least 18,600 tb. could be steadily maintained at slow speeds. 


The water chambers, f, are suspended to the flues by the | and over the bright bottom fire, by which the high tempera- | 0 the other band, the total weight of the engine in work- 
pipes or water pockets, f’; and under the chambers, f, are | ture necessary for ignition is obtained. By this method no ing order is 36 tons, so that the tractive forces just men- 
the bridges, g, which are made with perforations, as shown | cold air is admitted into flues, and consequently the temper- | tioned would only be about 16.8 per cent. of the weight 
best in Fig. g The bridges, g', are placed a little distance | ature is not reduced. available for adhesion; and the cylinder power of the 
from the bridges, g, the bearers for the lower sets of grate “ Getting Steam Up and Mode of Firing —To get up | engine, therefore, appears to us to be rather small in pro- 
bars, d, being placed near to the bridges, g', while the | steam, always put fire on to bottom grate at far end and | portion to the adhesive weight. We shall now proceed to 
a g, are supported by the upper grate bars, c. get boiler warm before firing is begun on top grate, so a8 to | describe the engine in detsil, and shall avail ourselves of 

hen the fires are kindled on the upper and lower sets of | induce circulation _— and prevent mene Tees the opportunity thus offered of pointing out sume of the 
ma 


= 136.1 Ib. for each pound of effective pressure 
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grate bars (and it is found most advantageous to make the | in tubes. Take aw Sea susniot ; 
upper fires vier than the lower ones), the products of com- | force the fires when doing it ; the this cause sige act wernt , + aggre sor age . first 
bustion from the upper fire are compelled by the bridge, g*, to | the tubes to bend down. All the coal must be fed on h a. B of which it 4 : ptt th place 
descend between the tubular bars, c, and they thus become | top fire, say at ri ;; es plates n 4 — Pair 
to a great extent ignited by the heated gases rising from the | throw as much on at a as is found convenient ; too | thicker than those generally employed nglish practice. 
incandescent fael on the lower grate bars, d. The combined | much cannot be thrown on at once, jariting one part of the | Thus the barrel, which is 4 ft. 3 in. in diameter, is made of 
produets of combustion from both the fires then pass - fire is left bright, and the coal not di to soon. The | 1% in. plates, while the plates of the firebox oe ed, in., 
wards between the grate bars, c, and, after passing over the | tubes are ‘ar the | and the smokebox tube plate lin. thick. The fire- 
bridge, g', they impinge against the pipe or water pocket, f', | bottom fire is fed with live coal, which requires ing over | box also is made of copper plates § in. thick, except the top, 
eet Om eomreyed even and. Sue Se Sattan. os $0 + Dae oes thickest fire at farend. A bright fire | which is J in thick, and the tube plate, which has a thick- 
pengat this ment of the firegrates in com- on bottom rate  ndiapenaable ness of lin. at the part through which the tubes pasa. 
bination with the bridges, the smoke is entirely, or to “— “e Necro | Boiler —Must always be done with water in, or | These thicknesses 8 anode to us to be 
extent, consumed, po by connecting the water chambers, | the heat of brick walls on and under tubes will soften the particalar the employment of a 4 
¢ and f, to the lower and upper parts of the boiler, the | iron, and the tubes may then bend downwards. the | coswe sccmne. 00 us 00 bo methine: ew: ek' a oueis 
natural law of ascending currents by rarefaction is made | boiler coo! and ial. ‘The barrel of the t er ‘ 1 of 
available for producing a constant circulation of water in the | em; orgs bin ai j three 
tubular grate bars and in the boiler, thereby preventing the ing—Front water box doors should be removed | of plates, and the joints are all lap the longitudinal 
deposit of sediment in the tubular grate bars, and increasing | occasionally to clean out tubes, if , and examination | sams being double, and the transverse seams single 
very considerably the steam generating powers of the boiler. | of entrance to supply pipes should be and obstructions | rivested. The best practice in this country is now to either 
The i Tould be weld the longitudinal seams or to use butt joints with 
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doors for the upper firegrates are made with slots to | removed, if there 
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inside and outside covering strips, and we 
long lap joints for the barrels of locomoti 
have become things of the past. 

The firebox-casing of the engine we are describing is of 
the flat-topped form (see Fig. 4), which 
nsed in Belgiam—a form, wemay add, for which we hav 
a decided liking. No roof-stays are fitted to the firebox 


described. The piteh of. the stay 
This system of 


it possesses the advantage over the ordinary ‘Toof-stay 
water surface, secondly, of relieving the sides of the firebox 
of compresaive strain, and, thirdly, of effecting a considerable 
all the wheels under the barrel of the boiler. It has been 
urged against it that it prevents access to the top of the 
manhole at the top of the firebox-casing. If, how- 
ever, a sufficient. mumber of i be wided for 
thorou , veut: st long: we Soe dnt 
if this hits a de tn 
diameter is provided on each side at the 
the firebox easing, as shown in Fig. 4; : 
access 

cleaning purposes. Under other circumstanags it would Be 
desirable to prowide additional mud-holes at the dides through 
have mentioned, are, we should state, chased in a lathe, and 
in preparing: the holes for f gitat length are 
able care in order that they may not be made ¢rooked during 
harde@ing, and that the exact, distance between the two 

The sides of the firebox casing aboverthe firebox are 
stayed by staybolts sinsilar to-tthose supporting the firebox 
under the head, iy in. at the other end, and 1} in. between 
the screws. The nuts are of brass and are made to enclose 
page 256. The back of the firebox casing is stayed partly 
by a T-iron rivetted to it, and partly by longitudinal stays 
the boiler close to where it joins the firebox casing. No 
longitudinal stays extending to the smokebox tube 
left clear so that a man can enter it at the hole for the 
steam dome. The firebox is stayed partly by copper and 
the copper stays have } in. holes drilled right through them. 
This mode of staying was specified by the railway company 
copper stays with holes } in. in diameter drilled into them 
from the outside for a depth of 1}in., as shown in Fig. 18, 
usually break—when they do break—close to the outer 
pla'e, the leakage which then takes place through the 
the failure. Short pieces of gas pipe, also, are rivetted into 
the cleading plates, as shown in Fig. 18, so that any leak- 
firebox stays heve been used to some extent in this country 
by Mr. Beattie and ethers ; but they have never come into 
cannot be done at a cheap rate by ordinary means. In 
some of the German locomotive factories, however, the 
is made to revolve at the speed of 380 revolutions per 
minute, while a pair of drills revolving in the opposite 
brought to bear upon the opposite ends of the revolving 
stay. The latter is thus drilled from both ends at once, 
volutions pr minute. We gave illustrations of one of 
these stay-bormg machines —which will each bore from 70 

The boiler is provided with a dome 2 ft. 14 in. in dia- 
meter, by 3 ft. Gin. high, this dome being placed at the 
this. «e may direct attention to the method of forming 
the joint between the upper part of the dome and its base 
in the danges. This joint is shown in Fig. 9. In 
the deme is placed the regulator, hich is of the gridiron 
the main valve, this small valve opening first, and thus, by 
admitting steam to the under side of the main valve, eu- 


system—first, of causing a less reduction in the area of the 
saving in weight—an important matter in an engine with 
firebox, it not being possible, when it is adopted, to have a 
locomotive we are a 5 po 
the 

water ieused these will no doubt give Con 
which scrapers could be introduced. The stay-bolts, we 
employed, the tanafeetare of these ‘Yequiring consider- 
sets of threads may be maintained. 

crown but of larger ‘sive, they Being 1} in. in diameter 
the ends of the stay bolts like that shown in Fig. 14, 
which extend to a stiff angle-iron rivetted to the barrel of 
plate are used, and the barrel of the boiler is thus 
partly by iron stays (the three top rows are of copper), and 
for which the engine we are describing was made; but 
page 256, are generally used in Germany. As firebox stays 
holes drilled in them affords a ready means of detecting 
age which takes place is immediately discovered. Drilled 
general use, one reason being that the drilling of the stays 
stays are drilled by placing them in a bollow arbor which 
direction at a speed of 680 revolutions per minute are 
the effective speed of the drills being 38:)-4+680==1060 re- 
to 80 stays per day—on page 296 of our second volume. 
frout end of the barrel, as shown; and, while speaking of 
by means of a ring of round copper laid in grooves turned 
class, and is provided with a small valve on the. back of 
abling the latier te be moved more readily. This form of 
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we described and illustrated on page 310 of our third 
volume. This arrangement, known on the Continent as 
Meggenhofen’s, is almost universally applied to German 
engines, and we have no doubt with good results. The 
arrangement enables an ordinary safety valve and lever to 
act in the same way as Naylor's well-known valve, but it is 
far from being so compact as the latter. Of the regulator 
we have already spoken, and in connexion with it we may 
direct attention to the manner in whieh the steam pipe 
joints are made. to the engraving it will be 
seen that the abutting faces are shaped so that @ narrow 
joint—from 4 in. to } in. wide—is made on a comvex sur- 
face, double convex rings or “ lenses” being in some cases in- 
terposed between the flanges, as shown to an enlarged scale in 
. 11, page 256. Other modifications of this system of 
pb a mm joints are shown in Figs. 7 and 8. The use of 
these double curved “ tightening rings” is very general on 
German railways, and we believe that they might be em- 
‘ployed in this country, with advantage, for many purposes, 
For feed-pipe joints they appear particularly applicable, 
as they enable a good tight, and yet somewhat flexible, 
to be made very quickly. Most continental loco- 
motives are fitted with a variable exhatst Nozzle, and the 
éngine we are describing is provided with an arrangement 
of this kind, of a class which has been wed to a small ex- 
tent in this country, and of which we believe that Messrs. 
Stephenson were the originators. It consists, as will be 
seen from the longitudinal section, of a short pipe in the 
form of a frustram of a cone, which can be raised or 
lowered within the exhaust nozzle. The chimney is of the 
construction known in Germany as Priismann’s patent, and 
it is made of cast iron throughout. It is ef the doable-coned 
form introduced in this country by Mr. Robét Sinclair 
many years ago, and now becoming very generally 
adopted; but, instead of the base forming a smooth junction 
with the top of the smokebox, as in Mr. Sinclair's chimney, 
it projects into the smokebox abruptly, as shown in the 
longitudinal section. This we can scarcely regard as an im- 
provement. The chimney is 144 in. in diameter at the lower 
end, 12 in. in diameter at the smallest part, and 18 in. dia- 
meter at the top, and the metal composing it is gin. thick. 
A screen, for preventing the escape of sparks, is placed 
across the smokebox just below the blast nozzle, and a box 
fitted with a slide is provided at the bottom of the smoke- 
box for the reception of ashes. The boiler is fed by 
Schau’s simple injector, shown to an enlarged scale by 
Figs. 7 and 8, page 256, and which we described fully on 
page $06 of our second volume. In this injector the over- 
flow can be closed by means of a screw valve provided for 
the purpose, and the injector can then be made to serve as 
a warming cock, steam being blown through it into the 
tender tank, 

The frame plates, which are Lin. thick, and are placed 
4 ft. apart, are at most parts well connected by transverse 
stays; we should, however, from the manner in which the 
cylinders are fixed, be rather apprehensive of “ working” at 
the front end. The cylinders, it will be noticed (see Fig. 3), 
instead of baving their steam chests placed through aa 
opening in the frame, as is now usual in English practice, 
are secured to the frame by flunges at the upper side and 
hind end only. The cylinder flanges below the steam chests 
are secured to a ring of 24 in. by 24 in. square iron, which 
is placed round the bottom of the smokebox. This ring 
has a plate rivetied to it, and it thus no doubt possesses 
considerable stiffness, and forms a good connexion between 
the cylinders; but the connexion is not so effective as if 
the frames had been continued beneath the steam chests. 
The bottom plate, also, is much weakened by the large hole 
cut in it to give access to the steam cbest covers, the 
cover plate provided not by any means compensating for 
this loss of strength. 

The boiler is secured to the frame at the front end by 
means of strong angle irons, which connect the frame- 
plates and smokebox tube-plate, as shown ia the plan, 
while at the firebox end it is supported by slides, as shown 
in Fig. 4. The boiler bracket, placed under the barrel of 
the boiler, near the middle of its length, is made of 3 in. 
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The reason. fomadopting this distribution is, we under- 
stand, ag s4+The stegm, pressure on one piston gives 
an upward preteiire of the corre ing top guide bar 
varying twice during each — 3 ewt. to 42 ewt., 
and in the same way the Watd threst imposed on the 
driving wheel by the inclined corinecting rod varies from 
—3 ewt. to 42 ewt. also. The result of these variations is 
in effect a change in the position of the centre of gravity 
pha as it were, moved backwerds 5 in., giving another 

i oP weight. This the ‘dading wheels lose 30 
owt. tie dri¥igg Wheels 27 ewt., and the trailing axle gains 
15-cwt., while.a lead 42 cwt, is transmitted to the driving 
Peer re ger thrugt-af.the-gonnecting rod. Thus the 
driving wh 42, cwt. and lose 27 ewt., leaving an 
absolute geimef,15 cwt., this 15 cwt, together with an 
equal amount transmitted to t axle, being with- 
drawn from the leading wheels.“ As the trailing axle is 
provided with a transverse compensating lever, the ad- 
ditional 15 cwt. transmitted to it by the action of each 
connecting rod alternately is equally divided between the 
two wheels. 

We see from the above that the tendency of the working 
of the engine is to relieve the leading axle of weight, and a 
reason is thas afforded for imposing a greater load on it 
than on the driving axle when the engine is at rest. More- 
over the driving wheels have to carry a heavier balance 
weight than the others, and this and other causes tend in 
any case to make the driving tyres wear more rapidly on 
the tread than those of the leading and trailing wheels. 

Respecting the working gear of this engine there is not 
much to be said, but there are, nevertheless, a few points 
requiring special notice. Formerly double-slide expansion 
gears were much used on German locomotives, but of 
late years they have been abandoned, and the engine 
we are describing is, as will-be seen, fitted with link 
motion of the Allan “ straight link” clases. The distribution 


| of the steam is effected by Trick’s slide valves, the con- 


straction of which is shown by Fig. 10. These valves give 
a double admission to the steam, the latter entering past 
one edge of the valve in the ordinary way, and being also 
admitted simultaneously through the passage formed in the 
valve as shown in the general plan, Fig. 2. When running 
at a high speed the quick opening thus given is of consider- 
able advantage, and we mucli wonder that Trick’s simple 
valves have never come into use in this country. While 
speaking of the valve gear we canpot avoid commenting on 
the arrangement of the steam passages in the engine we 
are describing. These have not only been made of unequal 
length—for no good reason se far as we ean see—but 
they have also been made much longer. than there was 
any occasion for. The distance between the centres of link 
motion might have been increased at least 4 in. without 
difficulty, and each set of steam passages thus reduced in 
length 2 im.; while by placing the valve spindles out of 
line with the centre lines of the link motion— and ff 


lubricator, which has been long used in Germany with 
satisfactory results, is shown by Figs. 19, 20, and 21. 
When the engine is at work the lubrication is shut off 
the valve at the bottom of the central tubs being 
upwards by the pressure of the steam, us showin Pig: 
but when the steam is shut off the partial exhaustion 
at each stroke of the piston opens the valve, as shown 
Fig. 21, thus allowing the oil to pase down. 
engine is at rest. the valve is closed by. the 
spring, as shown in Fig. 20. ' 

The zeversing gear is of the com 
class, and its arrangement is so clearly 
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and 6, that no special description of it will be necessary. 
We may remark, however, thaf screw reversing gear alone 
is now being generally adopted on German 


The connecting and coupling rods are ‘steel, and ar- 
rangement is clearly shown by the plan . 2. The 
are of wrought iron and are fitted with cast-iron 


pistons 

rings. Of the remaining details of the engine we fllustrate, 

it will, we think, be a, that we should speak here ; 

but we think we have safficient to show that although 

we may not be inclined te admit that German locomotive 

practice is yet equal tor own, yet there are many 
‘Tocomotives 


of detail connected with ff which our’ 
might stady with advantage, 
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THE OXYGEN GASWORKS OF NEW YORK. 
By Dr. Apotra Orr, 

Ir may seem strange at first sight thatmany of those sub- 
stances existing in the largest quantities are coupled with 
the greatest obstacles to their economi¢ atilisation. Among 
the gaseous bodies, this fact applies to. oxygen and nitrogen, 
which form the great body of the atmospheric air in the 
proportion of twenty-one volumes of the former to seventy- 
one volumes of the latter. —— oe largely into the 
so-called eyanogeh compounds that eatenavely used in 
the arts; but, in spite of the most zealous attempts to sepa- 





rate it ditectly from the at phere, ch ts still have to | 
resort for'their nitrogen to woollen rags, old leather, hoofs | 


and coifs of horses, &c., materials rich in the substance. In 
regard to the oxygen, the problem of its cheap separation 
may now be considered as having been solved ; in . I may 
say a magazine of about 200,000 billion of this 

has been opened for use in the industrial arts. This dis- 
covery is due to an enterprising Frenchman, M. Tessié du 
Motay. It is of importance in this, that oxygen may now 
be advantageously employed in the manufacture of chemicals, 
in smelting and refining operations, as well as for the pro- 
duction of the oxy-hydrogen illumination. Oxygen is alread 
employed in the manufacture ef sulphuric ak Baris aside 
which enter, as it were, either directly or indirectly into 
almost | chemical process. And it is to be ho that 
oxygen will become indispensable for many metallurgic 


operations, which are now carried on with the employment | 


of atmospheric air. The works in question were, however, 
erected with special regard to the oxy-hydrogen illumination 
—lumitre ory-hydrique—which is creating, at the present 
time, a good deal of comment. 

The Oxygen Gasworks of New York are situated on Forty- 
first-street, near Eleventh-avenue. They cover an area of 


20,000 square feet, and, in their present extent, are capable 
ot producing from 25,000 to 30,000 cubic feet fore in the 
space of twenty-four hours. The furnaces were Built by a 


young Russian, from the Imperial Polytechnic School in 
Moscow, at present constructing engineer of the inventor, 
Mons. Tessié du Motay. The process is founded upon the 
fact that the manganate of soda gives off a part of its oxygen 
when steam is passed through the same at a red heat, and 
that it re-absorbs oxygen; when atmospheric air is passed 
through it, This process may be represented by the follow- 
ing formula : 

2 (Mn O,, Na O) (manganate of soda)+% H O (water)= 
Mn, O, (oxide of manganese)+2 Na O, H O (hydrated soda) 
+30 (oxygen). 

According to this formula, the manganate of soda is 
capable of producing fourteen and a half per cent. of oxygen 
in weight ; and since the oxygen is 737 times ay 
water, trom one hundred pounds of the crude product there 
can be generated 1348 gales of oxygen, or something over 
five cubic metres. 

The manganate of soda is heated in retorts of cast iron 
placed horizontally, of 1 in. in thickness. They are 6 ft. re, | 
and 2 ft. in diameter. The furnace isa peculiarly constructe: 
reverberatory, and contains six retorts on each side, or twelve 
in all. Each retort holds 900 Ib. of manganate of soda, but 
since it would fuse if pure, it is mixed with a certain quantity 
of the oxides of copper and manganese. In this state it pre- 
sents the appearance of ordinary bone-black. 








Fig. 1 represents a longitudinal section of one of the re- | 


torts; Fig. 2 transverse section of the same. The material 
furnishing the oxygen is represented by the dotted part, and 
is represented lying upon grate. The steam or air is 
pres into the upper part of ihe retorts ; and after having 

through the material, it comes out at the point, o, 
and fram there it is conveyed in the Sigeetion i, G8 strow 
througl'the hollow tube, 7. The ‘latter has a diameter of 
Sin. The retorta are brought to a cherry-red heat. After 


being filled, they do not require to be emptied again, as the | 
materia! can be used ad infinitum. While steam is being | 


conveyed through the six retorts on one side, air is passed 
through the six on the other, so that the furnace yields 
oxygen constantly. Each operation Jasts ten minutes. The 
steam is generated in an ordinary boiler, its pressure being 
kept at ten pounds per square in There aro superheaters 
on both sides of the furnace, one for air and One for steam. 
Through these either air or steam is conveyed before they 
are made to pees into the retorts. They consist simply of 
U-pipes of east iron, having a diameter of 4 in., and a length 
of7 ft. from one elbow to the other. There being six U-pipes 
on the one side of the furnace, the total length of the pipe io 
one superheater amounts to 84 ft. The thickness of the cast 
won itself is half an inch. 

The air is forced into the retorts by means of a pump, 
which is set in motion by an engine; it is first deprived of 





the steam condenses, while the is ina 
holder. Wives sete ess ok ne bake ee ao he 
attending the engine and the steam , one for 
alternately. — Nosketuatee 


manganese oxidises, so wil! 

torts in which it is treated, and likewise all the pipes and 
connexions thereto. Now, if this were really so, it would be 
very unfortunate for the Bessemer process, in which atmo- 
spheric air is conveyed through molten cast iron ; but the 
| fact is, that in this case only the carbon is burnt, As the 
temperature of the cherry-red heat is about 2000 deg. lower 

than that of the fusing point of cast iron, it follows that there 
| ean be very little danger from oxidisation. The above described 
| process for producing oxygen distinguishes itself from all 
others by its economy and practicability ; indeed, it may un- 
| reservedly be asserted that the long hed for probl 
i the economic production of this gas on a large scale has 
been more than solved, in the most perfect and satisfactory 
manner. 

With respect to the application of oxygen in the arts, 
trials on the most extensive scale are at present being made 
in Commauns, near Lille, in France. 

With to the oxy-hydrogen illumination, we are in- 
debted to Mr. Schoeneich for the following information : It 
was introduced three months ago on the grounds of the 
Tuileries (which comprise an area of square metres), 
into the “Theatre de la Gaité,” and in the Aleazar, in Paris. 
It is also introduced in Vienna. As tothe illuminati 
pores it is said to be seven times greater than that prod 
| by an equal quantity of street The crayons or cones of 
} zircon, which serve for the emission of the illuminating rays, 
| have proved to be far superior to either lime or magnesia, 
| and if pressed sufficiently they are neither liable to crack or 
j break. Only those ignorant of the science of chemistry will 
| assert that they will disappear ag would the diamond under 
| like conditions. We may call attention to the fact that the 
| diamond is an elementary substance, a metalloid which 
| assumes the gaseous form upon uniting with oxygen, while 
| zireon, as used in the oxy-hydrogen illumination, consists of 
| a solid, earthy body, not capable of being brought to a higher 
| state of oxidisation. As to the price of the oxygen: it is 
| furnished to the gas companies in Paris for «five cen- 
times (five cents gold) per cubic metre, while to private 











the process is a gentleman of highly scientific attainments, 
and the originator of a series of chemical processes, which 
have all met with complete success. He is, indeed, one of 
the most successful inventors of the day. We are informed 
that several of the public places in New York will shortly be 
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THE LATE MR. THOMAS WINGATE. 

Dasaru is busy amongst the shipbuilders of the Clyde. 
Only the other day we had oecasion to notice the demise of 
Mr. Elder, and now we are ¢alled upon to record that of Mr. 
Thomas Wingate, which took place on Saturday last at his 
own residence, Broomhall, Partick, which he built, on re- 
tiring from business, five years ago. 

Thomas Wingate was born in Glasgow in November, 1800, 
served his apprenticeship as engineer with Mr. John Neilson, 
| Black Quarry, and started on his own aceount in the Adelphi 
Foundry in i822. Ten years after, he made his first effort in 
iron shipbuilding, and in 1837 supplied the engines of the 
wooden steamer Sirius, of 700 tons, built by Messrs. Menzies 
and Son, Leith, and the first steamer to eross the Atlantic. 


By supplying this vessel with Hall's surface con- 
demsers, he made the first practical appl of the prin- 
ciple of surface condensation, now so known. In 





conjunction with Mr. David Napier, he introduced 
and perfected many of the greatest im provemente in marine 
| engineering and architecture. 

Mtr. Wingate, whose forte appears to have laim im.the ap- 
| plication of iron, constructed, in 1840, the schooner Henrietta, 
the first iron sailing vessel ever built, and among-the last of 
his works was the construction of a fleet of hopper. barges 
and three steam dredgers for we Sion hence 
which are the largest and most powerful ’ 

Besides building the most of the dredgers for the Ciyde 
and the Tyne, hé turned out many successful iron steamers. 
Consulted by M. Lesseps-about the cutting of the Suez Canal. 
he offered to undertake it, and have it finished by 1867, and 
we understand that some of his suggestions as to that great 
work have been acted upon, though somewhat imperfectiy. 

He was married in 1522; retired from business five years 
ago im favour of. his sous, and leaves behind him a large 
family to mourn hie Joss, And not only they, for he was 
held in great. esteem by his workmen, to whom he was e 
kind master, ind one whe did all in his power to promote 
the interests of the “ man,” and who showed this 
very notably by being the first in Glasgow to adopt the 
system of shutting at two o'clock on Saturday after 

He was a Justice of the P 
ee Partick, a man held in 
for his great professional abilities and : 
for his qniet, unassuming, gentiemenly d 
and shipbuilder in the district. , 7 
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banks. 3. The last question to determine was, the 
speed incurred by a vessel navigating in the 
with the open sea, in smooth water. It was 
loss of speed owing to the more eonfined water area 
canal amounted to one-fourth, uaing of course the 
power in both cases. Mr. Lange confirms the official an- 
nouncements already made—vis., that the navigation of the 
Suez Canal shalibe-opeued on the 17th of oe ge to “ 
vessels, without distinetine of ; provided they 

not draw more than 24 ft, 7 in. Tantus, enna being then 
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DETAILS OF LOCOMOTIVE FOR THE HANOVERIAN RAILWAY. 
DESIGNED AND CONSTRUCTED BY HERR L. SCHWARTZKOPFY, ENGINEER, BERLIN. 

(For Description, see Page 253.) 
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VARLEY 


AND MARTIN’S ELECTRIC TRAIN SIGNALS. 






































































Tus drawings published above, illustrate the details of 


Mr. Alfred 8. Varley and Mr. Martin’s system of electrical | 


communication between passengers and guards. 

The distinguishing features claimed for this system are, 

1. The construction of the flexible conductors renders it 
almost impossible for the electrical continuity to fail. 


2. Very perfect contact is obtained by the construction of | 


the hook and eye couplings, the surfaces of contact being made 


of brass and copper—metals not liable to oxidation ; the act | 


of coupling cleans the contact surfaces, and the hook and 
eye couplings are firmly grasped by powerful springs. 

3. The couplings release coh cw without damage, if 
the carriages be forcibly separated, and the breaking away 
of a train can be indicated. 


4. The connexions being double between each vehicle, the | 
efficiency of the system is not impaired even in the unlikely | 


event of there bemng several faulty connexions in a train. 

5. The apparatus and connexions can be tested at any 
time, and any defect localised without special electrical 
knowledge. 

6. The connexions in the vans and on the engine being 

made by hanging up the apparatus, and the batteries and 
alarums being portable, they can be readily shifted from one 
train to another, or replaced, if necessary. 
7. Greater striking power is obtained in the construction 
of the alarums than in the usual construction of continuous 
ringing bells; and all the parts being mounted upon one 
piece of cast iron, they are very durable, and not liable to 
derangement. 

8. The carriage apparatus and all parts of thé system are 
constructed to stand very rough treatment without damage. 

9. The apparatus is not expensive in its first cost, and the 
cost of its maintenance is almost nominal. 


10. The system has had the advantage of being practically | 
tested for more than eighteen months upon an ordinary train | 
running daily 250 miles and tested twenty-two times each | 


day, and the result of this trial, as shown by the guards’ 
daily reports, has proved the efficiency of its working as well 
as the ease and cheapness of the maintenance. 

Fig. 1 shows the method of constructing the flexible con- 
ductors; the outer covering is represented removed at one 
end to show the cores and conducting wires. A, A are seven 


or it may be other number of hempen cores, with two con- 
ducting wires, a, a, @, a, 4,4, a, Wra epirally round each 
core; B is the outer covering of emp, which the 


cores and conducting wires, and also insulates them suffi- 
ciently. Figs. 2 to 5 show the way of constructing couplings 
which release themselves when unduly strained. D is a box 
made by preference of cast iron galvanised; E is a metallic 
hook actuated by a spring, F, shown in Figs. 3 and 4, which 
forcibly presses the eye of the coupling against the projec- 
thon, G. 

Fig. 3 is a back view of the box. Fig. 4 is a side view ofa 
portion of the box, showing how the spring, F, is a 
to the hook. When the coupling ropes are unduly strained 
the hook, E, opens, as shown in Fig. 5, and the hook and eye 
separate without damaging the couplings. 

Figs. 6, 7, 8, and 9 show the met of indicating to the 
officials in charge of train, whenever a train or vehicle has 
broken away. Fig. 6 is a side view, showing the us 
when the train is coupled up; Fig. 7 is aside view indicating 
what takes place when a train or vehicle breaks away ; Fig. 
8 is a front view, showing the circuit closed after a train has 
broken away ; Fig. 9 is a top view. E, E, is the back plate 
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attached to the carriages, and connected with the insulated 
wire running from end to end of each vehicle; F is the joint ; 
| G isthe box of the spring coupling hook working on the 
| joint, F, and held by a spring, not shown in the drawing, 
against the back plate, E, E ; 
one solid piece with the back plate, and which limits the 
motion of the lug, I, forming pa 
K is the hook of the coupling; L is the eye o! 


is the staple usually cast in 
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rope; N is the spring attached to the top of the back 
E, resting in its normal position on the top of the lug, 
dropping behind it when the box is pulled forward, and 
coming in contact with the metal stop which is connected 
to the ironwork of the carriages, and thus closing the electric 
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Figs. 11, 12, 13, 14, 15, 16, and 17 show the apparatus for | 
enabling the passengers to communicate with the officials in | 
charge of the train; Fig. 11 is a front view of the appara- | 
tus; Fig. 12 is a back view showing the internal parts; 
Fig. 13 is a side elevation with one side removed, showing 
the position of the parts when a handle has 
passenger; Fig. 14 is a side elevation with one s 
showing the position of the parts when in their normal posi- 
ig. 19 is a front view of another form of the appara- 
tus; Fig. 16 is a back view of the same; Fig. 17 is a side 
view with one side removed. A is a cast-iron case; é is the 
handle or lever, with a journal working in a bush or hole 
bored in the partition, 7, which divides the case into two 
compartments; & is a cam attached to the journal of the 
lever, i, and carrying a contact spring, 1; mis a detent or 
pawl which drops into a notch in the cam when the lever is 
pulled forward, as shown in Fig. 13, thereby preventing ite 
return; » is a piece of metal insulated from the case, and 
called the contact piece ; o isa spring, which, when the de- 
tent is released, forces the lever back into ite normal position, 
as shown in Fig. 14. 

Fig. 18 represents the key employed for 
paratus, which is simple in construction, and at 
time the lock is difficult to pick as the back of the keyhole is 
a solid ward, the unlocking portion of the key being at p. 
The framework of the box, 4, is connected to the ironwork of 
the carriage, and the insulated contact piece, », with the in- 
sulated wire running from end to end of the carriage 
When the handle is pulled forward, the contact sprin , which 
is in metallic connexion thi 
, is brought into contact with the in- 
the electric circuit is completed. The 
alarums on the engine and vans are set ringing, and con- 
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lever, M, arresting hammer before it reaches the 
thus preventing « false signal. i 
pillar projecting from it, on the end of which 
maker, 8, works. T is an adjusting screw which 
motion of the contact maker and works through 
arm, T'. The cock, R, and arm, T', are attached 
sulated from 
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metal arm, W, attached to but generally insu 

iron frame, G, G, G,G. X X' are two metal 
of which the bell is hung on metal pegs or terminals to com- 


plete the electrical continuity. 
Fig. 20 is a side view of a of the alarum, and 
shows the action more the eontact maker ; the same 





letters refer to it as in Fig. 3. Y is the end of a 
magnet, to which the ‘oon. caep'of tha eunsilie’ <hudieo- 


in the soft iron core. ie pees Se eee ee ae 
the 


alarum the electrie current from one pole of 
galvanic battery through the lug, X, to the contact piece, V, 


through 8, 
of insulated wire of the smaller electro-magnet, N, to the 





reversed ; the electro-magnet, I, 1, is also active, 
attracting down the armature, O, which carries the hammer, 
K. The i povmcbone phew fag wad, Boog omnige § 
lectro-magnet, , attracted against iron horn, 
gets out of the way of the stopping piece, P, as indicated 
but « li it a 
sn, hs hemaner clgthes the acne malin, & removes 
it from the contact piece, V. The cireuit is now divided, 
the cease to be active, and the hammer 
stig Se to silt dew by te, sone 
has The : 
returns to its normal position and closes the 
rendering the magnets active and attracting 
down the armature, striking the and the 
cireuit as before described. In this way the con- 
inues to ring until the is disconnected. To ensure 
perfect contact between the contact maker, 8, and con- 
piece, V,@ spiral spring is generally placed over the 
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N, is attached, and which induces magnetic polarity 
that when the electric cireuit is closed through 


it to the contact maker, 8, through the eonvolutions 
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magnetic attraction against the adjusting screw, 

, until the hammer returns, when it is forced away into ite 
former position, and the circuit closed as before, rendering the 
ee again active. Z, Z, Z, Z,is a wooden box 

in which alarom is usually placed, the front portion of 
the box being removed in order to show the working parts of 


(he apparatus. 
THE UPPER MISSISSIPPI. 
Dey ook agg Upper Mississippi, from Itasea Lake, 
li is 


, in the State of Minnesota, to Quincy, 

1200 miles, and the area of drainage, 
136,000 square miles. The annual rainfall is 36 in. Its 
width between banks at Quincy is from 2500 to 4000 ft. The 
difference of level between hi 4 and low water is 20ft The 
fall per mile averages Sin. current when unobstructed 
is gentle, the velocity in the channel at low water being 
about three miles an hour, and at high floods from four to 
four and a half. 

The discharge varies from 47,000 cubic feet per second at 
low water to 467,000 in the high flood of 1551. 

The main ¥ , or bottom, as ic is called, is from five to 
eight miles wide, bounded” by steep bluffs from 75 to 160 ft. 

from which the rock in crops out. 

ts surface is generally heavily timbered, and is intersected 
by numerous sloughs and lakes. It is covered at high:flood 
with from 6 to 8 ft. of water. If the flood } for a 
greater part of the year, the vegetation would perish, and this 
great bottom, eight miles wide, would be the permanent bed 
of the Mississippi. 

But the high water now seldom lasts over six weeks, or 
from about the middle of May to the end of June. After it 
has fallen some 10 ft. below its maximum height, the river 
channel makes its appearance, from 2000 to 3000 ft. 
wide, with well defined banks. This is the river as laid 
down on the It winds across the bottom lands from 
bluff to biuff, following nn the bluff for a mile or two, and 
then crossing over to the other side in from ten to fifteen 
miles of distance. Its curves are gentle, and without the 
reflex bends and snake-like curves common to the Missouri, 
Lower Mississippi, and its lower tributaries. The waters are 
divided by many islands, now covered with willows, vines, 
and coiton-wood trees. These were once sand-bars. This 
medium stege of water generally lasts from the end of June 
until about the middle or end of August. The water gradu- 
ally falls, and at last a channel is perceived winding among 
sand-bars from bank to bank, just as the river wound from 
bluff to bluff. The sand-bars, which form the convex bends, 
lie from 2 to 3 ft. above low-water level. The depth of the 
channel at low water varies from 6 to 20ft., so that it is, in 
fact, a series of pools, se ted from each other by sand- 
bars, which generally are found where the current is slackened 
by the crossing of channel from bank to bank. At low 
water, these bars encroach on the channel ; as the river rises, 
they are washed away.* This state of things is caused by 
“travelling sands.” The Mississippi, except at high floods, 
carries very little matter in suspension, but the sands are 
doagged akog its bed by the friction of the water. These 
“sand waves,’ as they are called by General Warren in his 
lucid re: on the Upper Mississippi, are in motion at all 
stages of water, but move more rapidly at high than at low 
water. “The up-stream side of the sand wave,” says 
General Warren, “is a gently inclined plane, up which the 
water moves the sand particles until the crest is reached, 
whereupon they fall over at a steep angle into the pool 
below.f The crest of the sand wave gradually moves down 
the river, and the material which formed the crest at one 
time is, as it were, pushed or dragged over the one formed in 
advance of it, so that the water deepens above it.’ The 
well-known fact of the movement of these sand waves or 
bars, which causes great trouble to steamboat pilots, has led 
many persons to suppose that it would be impossible to main- 
tain a pormanent channel beneath the new bridge just erected 
at 


Bat on carefully examining the whole matter, the following 
facts become apparent : The greatest velocity of the current 
8 in the concave shore bends. The existence of the bends 
ehows that there is its greatest velocity and excavating power. 
The water in the pool is always deepest at these points. On 
examising « place where the current washes against a rocky 
bluff in a concave sweep, it will be found that as far back 
as the memory of man runs, this has been a permanent 
channel. The current constantly struggles to cut farther 
into the shore, but never moves back, without some change 
involving an alteration in the whole course of the river, too 

* Hence the conflicting statements of different persons as 
to the height of a rise in the river, when they j from 
the depth they find on a sand-ber. A rise of 3 in. will often 
give an additumal foot of water over a bar. 

t The of this angle is due to the impinging 
force of the current, and on a ing a bar it can always 
be known whether it is making or wearing away by the slope. 
Lf it is very flat, sand is being deposited ; if bluff, it is being 
washed away. 
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The ice 


t, and runs under what 
is alread ee eh mage d nape beng: dial adhe rh the 
river. Thie takes place so quickly that there is seldom any 
scour immediately under an ice pack. 

The narrows the water-way and makes the river rise, 
sometimes 3 or 4ft. in a few hours. Unless the weather 
continues very cold, the sudden rise is apt to break away the 
gorge, and the river is clear again. But if the gorge holds, 
the river femains closed from four to six weeks. thick- 
neas of the ice is from 12 to ls in. in still waters but in the 
channel, from the cakes packing under each other, the thick- 
ness is very irregular. If there are no rains, and the weather 
is warm, the ice rots and breaks up very gradually, and at a 
level of 2 to 3ft. above low water. This was the case in the 
winter of 1867-68. But if cold weather ie suddenly followed 
by a warm rain, the river rises and breaks up into large fields 
ot solid ice. the winter of 1866-67 it so broke up ata 
level of about 8 ft. above low water. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A marked advance in the 

Prices of Rit iron has taken place since last report. A week 

52s. 10d. cash sellers, and bayers 53s. one month ; and 
doce then prices have gone up to 58s. 3d. cash, and 53s. 6d. 
fe month. These were the prices prevailing yesterday. 
During the week a large amount of business has been trans- 
aeted, andthe market has been firm almost every day. To- 
day the market opened firm at yesterday's prices, closing a 
little easier. Coltness No.1 and Gartsherrie No. 1 have 
been reduced Is. and 6d. per ton respectively, and the prices 
for those brands are now 62s. and 60s. 6d. On the Ist of 
October the estimated stock showed a decrease of 23,000 tons, 
and an increase from the beginning of the year of 36,000 tons. 

The Proposed Dock at Burntisland.—The Town Council 
of Burntisland have at last taken a very decided step towards 
the construction of the wet dock, which is so much needed at 
that port, especially for the shipment of coals from the Fife- 
shire coal-field. They have resolved from the Public Loan 
Commissioners the loan of 50,0007, for the construction of 
the dock, and within the last few days the town clerk and 
Mr. Meik, C.E., engineer to the River Wear Commissioners, 
have proceeded to London to lay the matter before the Loan 
Commissioners and the Board of Trade. I believe Mr. Meik 
has designed the plans which have been adopted by the 
Burntisland authorities. 

Launches on the Clyde.—During the past week a number 
of vessels were launched from Clyde shipbuilding yards. 
They were chiefly sailing ships, but one of them was an iron 
screw steamship of 1800 tons, and engines of 300 horse 

ower nominal, built by Messrs. Denny and Brothers, Dum- 

rton, for the Austrian Lioyd’s Steam Navigation Company. 
Messrs. Denny and Brothers have two other steamers in hand 
for the same company. 

Valuable Discovery at Lossiemouth.—A valuable dis- 
covery has been made near Lossiemouth harbour. In a 
group of rocks close inshore lead is found to exist in + 
quantities, and a company haz been formed to extract it. It 
is considered worth 3/. a ton more than the Lanarkshire ore. 
A lead vein is believed to exist in the vicinity, and there are 
indications of the presence of copper also. 

Mr. George Robert Stephenson, of Newcastle, made a 
Free Burgess of Rothesay.—A few days ago Mr. G. R. 
Stephenson, of the well-known Newcastle engineering firm, 
was presented with the freedom of the ancient and royal 
burgh of Rothesay, Buteshire. Within the last two or three 
years Mr. Stephenson has purchased an estate in Argyle- 
shire, in the Eyles of Bute, near Rothesay, and has become 
a sort of “ hieland laird,” in which capacity he has displayed 
great generosity and kindness to the poor fisher folk along 
the Argyleshire and Buteshire shores, and has greatly 
endeared himself both to them and the municipal authorities 
of Rothesay. And hence this mark of respect to him, and, 
through him, to his two great relatives, George and Robert 
Stephenson. 

lasgow Harbour—Eztension of Accommodation.—At a 
special meeting of the Clyde Trust yesterday a plan, pro- 
posed by Mr. J. F. Bateman, consulting engineer to the 
trustees, and Mr. James Deas, resident engineer, for the ex- 
tension of the harbour aceommodation, was adopted. It was 
stated by the chairman of the Committee of Management 
that the extent of quayage in the harbour was 3 miles 
334 yards, which bad been found to be quite inadequate for 
the traffic of the port, and the intention of the plan proposed 
by the engineers was to add nearly two miles to the quayage 
of the harbour, and bring the railway system north and 
south of the Clyde into connexion with the harbour, As 
ea of the plan, the North British Railway Company are 

und to construct certain harbour and dock lines of rail- 
way; but as they are in diffieulties, the Clyde Trustees have 
to advance on loan a sum of money not i 
10,0001. to enable the Railway Company to impl t 


Behibition of Howards Dowble Furrow Plough—A 
practical exhibition of the work done by the double furrow 
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in Glasgow it would be necessary 
to pass the Glasgow or Broomielaw Bridge, but that og 4 
was unfortunately too narrow, and would require to 
widened to the extent of at least 16ft. Mr. Boueh believed 
his friends would be willing to widen the bridge at their own 
expense, the benefit of which would be for the whole town 
The Statute Labour Committee were authorised to hold a 
personal interview with Mr. Bouch. At the same meeting of 
the Police Board there was submitted to view a model for a 
crossing over crowded thoroughfares according to the plans 
of Mr. Thomas Parke Ivison. No action is likely to be 
taken with reference to the matter of providing such street 
crossings. 

Dundee.— The Harbour Engineership—The Dundee Har- 
bour Trustees, at a meeting of the whole board in committee, 
on Monday last, resolved, by a majority of twelve to five, to 
recommend the ap; of Mr. David Cunningham, 
C.E., as engineer to the Trust. Although the appointment 
will have to be formally ratified at a regular meeting of the 
Board, it may be considered as virtually made, especially as 
those who voted for Mr. Salmond—the only other candidate 
proposed ultimately in opposition to Mr. Cunningham—are 
quite prepared to acquiesce in it. There were sixty candi- 
dates. The salary is 4002. per annum. 

Glasgow Corporation Waterworks.—At the meeting of the 
Glasgow Water Commissioners on Monday last, the —-* 
report of Mr. Galt, the engineer, was submitted. It stated 
that on the 2nd inst. the quantity of water in store in the 
locks was sufficient to supply the city, and maintain the 
statutory flow into the Kiver Forth, for 120 days. On the 
same date there was in the Mugdock reservoir 19 days’ supply 
for the city alone, and in the Gorbals reservoirs there was 
14 days’ supply. The consumption during July, wm “¥ and 
September ape ae 28,400,000 gallons per day. r. Gale 
says that the ordinary consumption from the Loch Katrine 
works has now reached a point where it is necessary to lay 
down one of the two tional mains from the reservoir 
which were provided for when the works were designed. A 
new main from Magdock, exclusive of the connecting pipes in 
the city, will cost 60,0001. : 


TeLvecRaPnx Statistics.—The following statistics relating 
to telegraphs in Europe have been published by the Prussian 
Government. From this it ap that in Switzerland there 
is a telegraph office to every 8000 inhabitants; in Belgium, 
to every 12,000; in England, to every 13,000; in Holland, 
to 18,000; Italy, to 24,000 ; Prussia, 25,000 ; France, 31,009; 
Portugal, 32,000; Austria, 42,000; Spain, 77,000; and in 
Russia, to 185,000 inhabitants. In Holland there is one 
telegram @ year to every 3 persons ; in Belgium, to every 4; 
in Switzerland, to every 4; in England, to every 6; in Italy, 
to every 7; in Portugal, to every 9; in Prussia, to every 12; 
in France, to every 13; in Austria, to every 17; in Spaia, 
to every 21; and in Russia, to every 69 inhabitants. 


Arro-Stram Exoryzs—Storm’s Expertuents.—During 
a period of several years, dating from about 1861, W. Mount 
Storm, an inventor and engineer of considerable note, made 
a series of experiments with air and gases in connexion with 
steam, with a view to promote economy in fuel used fo; 
generating motive power. An engine, called the “Cloud 

ingine,” was exhibited by him at t 

the fact that the air, which was mingled in the cylinder with 
the steam, changed the latter into a vesicular condition, re- 
sembling fog. The inventor claimed 33 per cent., and those 
who saw it state that, at times, it of snes 
of even more than this. Its operation was, er, fitfu 
and unreliable, and it finally was withdrawn from publie 
attention, and nothing more been heard . 
of these experiments, 


the expansive force of 
without the difficulties attending 
in the cylinder, and which are 
= rancor and others i 
8 experiments the obj 
steam assist in ying the expansive 
American. “pel 
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Ui Information for Railway Men. W. G. Hamt- 
nes Eagoe 8 ew rand, N rs One 
HIS , whic ‘ 

edition was intended to 

a useful advertisement, ond issue de- 
veloped into a vade My: e found more 
comprehensive and moré: ce! n any work 
of the same kind in existemoes? Fhe r. W 


Hamilton, who is the 
and Foundry pai 


co lated originally the compilation of such a 

k from existing works.of the same nature, 
and supplemented by his own notes apd those of some 
ot! merican engineersy.as .@ be compressed 


intoaepmall volume, that would eam 

tion as well as thatcof thie, 
ae as an advertisement.) 2 
was @ jarge one, was gratuitously: Trew: 
out the United States, and led tesa ll 
that the author determined npom prod 
edition, in which the B 


its own recom- 
asiness for which 
edition, which 










no obtrusive appeatance. - Thi 4 ‘the issue under 
notice. It com Soe thnd ic we printed 
matter, in which are,gontaimed the Moles- 


worth’s, Hurst’s, and Nystrom’s pocketbooks, copious 
compilations fpom the principal scientifie olers. 224, 
above: all, a large compendium of United States’ rail- 
way practice. Of course a great deal ‘of its tontents 
have a special value for the American ‘engineer, but 
these notes recommend themselves tiost strongly to 
ourselves, ag re ting the latest and best practice 
in the States, e index contains a thousand 
items, a _— are illustrated sich doay - well 
to explain fully the subject to whic . The 
extent, cost, pir pc of American rail- 
ways are given, the standard specification of fails upon 
the principal railways, the dimensions and description 
of rolling stock, the most reeent improvements in leso- 
motley eaten and epitomes of the finanéial . 
ment of railways. It would, of course, be’ impossi 
to convey an idea of the almost endless subjects 
which this little book touches, in each case p y: 
it must suffice to recommend it, to* that it 
may be placed within the reach of ‘engineers. 


Society of Bngincers’ Transactions for 1808, Spon, 48, 
a a 


Ix the volume of this. Society’ 
published, abundant . are 
creased care bestowed upon it 


presents a marked contras' 
year, which, as we poi t, did. to. 
society nor theif secretary. contains nine 
papers, the three first of which by Dr. Edward : 
may be classed as one, belonging, as they do, o.ti 
same subject—improved communication between the’ 
Atlantic and Pacitic, cid the Isthmus of Darien. Tt 
must be admitted that these long papers are more 
acceptable in their printed, form. At i 
Exeter Hall, where cups 

portion of the society’s., 
they form a. most ; 
ah ; a 
graphical, ethnologie 
towards which a prae 













a kindred but a greater Whore i Saez Canal. 
A paper ‘on Enginee Indi by Mr. C. F. 
Danvers, and sev ec ations, brought 
the session nearly to @ elose, its two final meetings 
being occupied by Mr. Baldwin’ Latham’s elaborate 
paper on Steam Cultivation, i which he deals as 
exhaustively with his subject as he did in his in- 
augural address, where sewage’ formed the piece de 
resistance. To Mr. Latham and to Dr. Cullen the 
— owes — balk of ws re at hile aed of 
nely executed lit Ss. e are to 
be able to ite Sa of these ‘ » but 


testimonial, the history of its 
tion, its reception, and all the 
body paid to every ond 
the 27th of March. 
give Mr. Williams the‘ costly 
service” with all the i 


1 thick by a machine constructed especially for the 


a, Feg) 
y lcs thor of 





}to find @ corner for it at the or the end of 
the volume, instead of sandwiching it «Bn. 
Ej in India” and the “Redhill Sewerage 
orks. 





THE “HELL-GATE” OBSTRUCTIONS. 

In our last volume* we described the works which had 
been commenced for improving the navigation of the East 
river at New York, by the removal of the sunken rocks 
which have hitherto formed so serious an obstruction to 


| vessels, that the bar has received the title of Hell Gate. As 


we before stated, it was the intention to blast the rocks, and 
we described the submarine drill which had been devised 
for making the borings. Although considerable alterations 


, | have been made in the method of carrying out the work, 


it has gone forward with so much success since the beginning 
of the year that the passage is in a fair way to lose its ill- 
omened name within twelve months. By the terms of the 
contract it was agreed to remove three of the most formidable 
reefs, so that there should be 25 ft. depth of water at mean 
low tides. The principal of these, known as Way’s Reef, is 
200 ft. in length and 100 ft. wide, and at the time when 
operations were commenced upon it on the 2nd of September, 
there were but 12 ft, 6 in. of water over it. This has been in- 
creased to 18 ft., and the work would advance more rapidly, 
were it not for the fact that it can only be prosecuted at 
certain periods of the tide. The drilling machine has been 
abandoned, and surface blasting by electricity has b 
adopted. 
taken from a small boat, and when an appropriate @pot 


has been selected, a tin can containing a charge of 322 Ib 


of powder, and weighted with sand bag ballast, is: 
upon the face of the reef and discha by ¢ 
The explosion is accompanied by a dome-shaped 
of the water, while the rock is broken up on “i. 

the depth of 6 or 8in. In one experiment 

were lowered at the same time, at intervals of 182 ft, th 
central charge only being in connexion with the battery, 
The explosion of the three charges was, however, sf 
taneous, the concussion from the one to which the wite w, 
attached being sufficient to discharge the other two. 





Late 
WOOD AS FUEL IN BLAST FURNACES. 
Tux great extent of the iron man in 
renders of interest any material improvement in its pro 
even if, as is sometimes the case, methods 
may be unsuited to the conditions of American ir) 
One of the most recent of these, noteworthy from its relation 
to the production of the better brands of iron, is 
suceessful substitution of wood for chareogh 
furnaces of Rhonitz, in Hungary. This, 
mentioned, was attempted three-fourths of 
but the smal] size and indifferent : 
as well as the want of machinery for } 
rendered the experiments ni 
ctice, with furnaces having a 


200 cubic feet, so managed that the ores bite 


a 
*. 


in leas than ten hours, closed at the 
blast from 10 to 20 per cent. greater 
used, the result has been a saving of 
fuel, equal to about 13 per cent. 
smelting. 

The wood is cut into fragments from lo 


te 19 
about a foot 


and which prepares one hundred and thirty to two 
cubie feet per hour. Its essential features are two blades—a 
lower one fixed, and an upper one having a reciprocating 
movement in a vertical framing. These blades are not 
straight but semi-cifeular in form, viewed from above, and 
their cutting edges are not horizontal, but made concave 
with elliptic outlines, so that in the operation of the appara- 
tué the cut is started from either side of the log. The wood, 
out small, is transferred to wagons, which are run bodily 
into large drying ovens, heated by the waste gases from the 

There are four of these ovens, each mea- 
im length, 4 ft. 6 in. wide, and 6 ft. high. Along 


8 im 100, so that the loaded w being pushed in at one 
end of the oven, move automatically through to the ow 


whence they are taken, on an average, in about one hour ai Er 


three quarters. The wood is commonly cut a year 
hand, and allowed to season; still, about 8 per 
water remains to be expelled in the ovens. 

It is claimed that the ex of cutting and di 
wood is less than that of charring, while 
earbonisation of which in pits cannot be effected 
siderable waste—may be cut and used to advan 
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large Russian trade this year, and they have still a good 
number of uncompleted contracts on their books, which will 
form the foundation of a trade for next . Conti- 
nental requiremé@nts are in the main uncha » but there is 
peshaps just rather more inquiry for railway iron from the 
Austrian and Italian markets. There has apparently been a 
falling off in the Belgian competition, makers in that country 
being well supplied with orders. There is a large Past 
Indian contract for rails in the market, which will very 
likely be divided between Cleveland and South Wales. 
American transections are of average number and amount. 
Home business is quiet, but there can be no doubt _ a 
will be ient and foreign engagements to keep t 
snide fin yg the winter months. The 
all, ptionally low prices 
coal trade is un- 
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THE PENNSYLVANIA RAILROAD. 
Tux charter for the construction of the Penn- 
lvania Central Railroad was obtained in 1846, and 
works 
w 


s 
t 


were open sag. under the super- 

of engineer, Mr. J. iver themesen, 
no ident of the road, and in December, 1852, 
Philadelphia and Pittsburg were connected, with the 
exception of the summit tunnel on the Alleghanies— 
the heaviest work upon the line. This tunnel, which 
is 3612 ft. in length, 24 ft. wide, and 22 ft/high above 
the rails, was completed in Fe , 185%) when the 
traffic was carried on direct without inte ion, The 
would serve at the 


completion of a similar under. 
three divisions—one 


" ’ - r of 
from Philadelphia 0 Harbus, the middle division 
from Harrisburg to Altoona, and the Pittsburg division 
from Altoona to Pittsburg, On each of these three 
is a division superintendent and a full body of officers 
under the supervision of the head department. From 
the earliest history of the railroad, a careful poli has 
marked its management, which has in 
financial and engineering success 
the Pennsylvania Railway ome of the most 
and best equipped liues in the United States. r 
always been the universal rule to incar no expense in 
the adoption of unknown and untested. scl but 
never to lose sight of improvements which be 
introduced with a probability of suecess. A certain 
amount of exclusiveness has thus characterised the 
management, which, however, is never ‘unwisely con- 
servative. One of the greatest reformations which 
has been introduced upon the line (in common with 
some few of the better railways of the peers A is a 
uniformity of design and construction ia every branch 
of the rolling stoek. To those who are acquainted 
with the almost endless variety of engines, cars, aud 
wagons running upon many American lines, the im- 
portance of this principle is manifest. To reduce 
every class of = to a few types is the re- 
form being rapidly carried out ; locomotives, when in 
need of extensive repairs, are made to conform as 
nearly as possible to the eommon standard, and 
each shop upon the line is supplied with gauges, tem- 
plates, and drawings (the originals of which are kept 
ia), to whieh all work is made, 
and from which no deviation is itted, un- 
less a change is considered advisable, in which ease 
it is made universal. Ultimately there will be but 
three classes of engines (there are now forty, the total 
engine stock being 456); standard 8 wheel 
10 wheel freight engines, and shunting engines. The 
two former will admit, however, of modification to a 
certain extent, the departure from the types consisting 
of prescribed alterations in the diameter of the driving 
wheels and the size of the boilers. One great advantage 
consequent upon this change, will be the interchange- 
ability of parts among the locomotives common to their 
special class, and the facility with which repairs can be 
effected. i this respect, the Pennsylvania Central 
has esta fi same principle which has been in- 
troduced oni 'sdtie of our own lines. 

A onking though superficial change from the 
ordinary style of American engines is also noticeable. 
The planished brass, the gaudy painting, the brilliant 
decorations, so well known a so long cherished, have 
disappeared, and the locomotives are. in sable, as if 
mourning over theit departed national beauty, the 
sombre aspect being relieved by a little gilding. This 
change, which at first was ill received by the drivers 
and firemes upon the road, is now i 
as an advantage, and is found to save 
poe in maintenance. In the construction 
ocomotives the use of steel is largely i 
boilers, fireboxes, axles, and trees. 
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had come to grief. Despite this satisfactory | 
tgwover, the | igh som steel ode Bn 
parently justi com; in a 
Lace, ak paige alternative, a section of iron rail 
with an increased depth was adopted, without much 
success. ‘Two years of hard wear showed the steel 
j rails, however, u aod in 1866 a further 
| quantity of 270 tons of the “ Philadelphia and Erie” 
| pattern, 4 in. deep, and weighing 56 Ib. to the 
yard, were laid down at various points of heavy 
traffic. A very short experience showed that while 
these rails cost only twice as much as the best iron 
rails, their durability was eight-fold, and in 1866 the 
-company resolved to relay the whole road gradually, 
| the annual renewals being made good with steel. At 
| the end of last year 11,494 tons of steel rails had been 
purchased, enough to lay 120 miles of line, and orders 
| for 7500 tons more have been added this year. Of 
| this latter quantity 4500 tons will be supplied from 
| American mills, the rest from different English 
makers. Ebbw Vale will supply 500 tons, and here 
we may notice that the first iron rails sent to America, 
and which were used on the Columbia railroad (now a 
of the Philadelphia Division of the Pennsylvania 
Riva, in 1827,;, were of the Ebbw Vale brand. 
fact that so ‘a proportion of this year’s 
steel rail renewals are 
Cor, & is to be i that they have overcome 
which at first made their rails almost value- 
less, The hardness and brittleness which rendered 
them unreliable has been removed, and at the present 
time the produce of the Pennsylvania Steelworks, at 
Harrisburg, equals any of the from our own works. 

The improvement and maintenance of the permanent 
way has been oue of the cares of the company, not 
cal with to the quality and material of rails, 
but also in the construction of the road-bed. Origi- 
nally slate ballast, which was abundant, was used ; 
but its rapid decay soon proved it quite unsuitable for 
the purpose, and slane hallant has been substituted, 
varying in character with the general geological for- 
mation of the country through which the passes. 
On the Philadelphia division a crystallized limestone 
was employed; on the middle division a sandstone, 
and in those portions of the line contiguous to the 
extensive ironworks on the Alleghanies, carefully 
selected furnace cinder is employed. All these ma- 
terials are broken by stone-crushing machines, and laid 
over the road to a depth of 12in., to serve as a 
formation for the cross sleepers. 

The works of construction along the road are also 
being rapidly renewed. At the present time there 
exist only seven timber artless and these will be re- 

laced by iron structures within the next two years. 
n the same mariner the piers and abutments 
are rebuilt iti a more eullatantial and costly manner. 

The — erecting and repairing shops belong- 
ing to the railroad are situated at Altoona, three other 
large ones being at Philadelphia, Harrisburg, and 
Pittsburg, and smaller ones at intermediate points 
upon the line. The works at Altoona were established 
about 1853, when the approaching completion of the 
summit tunnel and the through traffic rendered a base 
of operations at the foot of the main inclines an ab- 
solute necessity. At that time the location of Altoona 
was scarcely marked by any habitations, but the con- 
struction of a large hotel, and works, occupying an 
area of 27 acres, speedily. brought together a com- 
munity, which formed the nucleus of the present 
town. The shops a constructed, though ex- 
tensive and complete, have long paoved insufficient for 
the amount of work which the inereased traffic has 
thrown upon them, and a large extension has been 
found necessary. old Works inelade two circular 
engine sheds—one 240 ft, diameter, storing thirty 
engines, and one 300 ft. diameter for forty-four en- 
shops 90 ft. by 420ft.; smith and 

75 ft.; foundry, 150 ft. by 75 ft. ; 

the usual remaining departments 
sen | The extension includes a 
manitfactory, 6h eovers an area of 4800 ft. 
is a circular building 


repairing 
large car 








i 


by American, mana- | rods. 





was decided upon, to which 

built. The principal dimensions of these ae: : 
in. 

exclusive of platform 46 4 
meas os 8 3h 

Height from rail to top of roof “4 2 

Height of side posts... 7 0 

Height from floor to centre of roof ... 9 4 

The lower frame of these carri is made of pine, 
the side timbers being 8 in. by 4 in, and the cross 
and diagonal stringers 7}in. by 4$in.; the up 
framework is of white ash, and the boarding of an og 
The sides are braced with gin. diameter rods, running 
diagonally. The windows are arched, 2 ft. 11 in. high, 
and 23 in. wide. Two systems of interior decoration are 
employed. The former, below the line of windows, 
is finished in plain walnut, with cherry-wood mould- 
ings, and the same woods, polished, are used through- 
out the car. In the other pattern a groundwork of 
cherry wood is used, relieved with red cedar, and 
veneered with maple. Self-acting ventilators are fitted 
to the ears, and inside ventilators, manipulated by 

ae natal Sat pica pao 
appointments are ush, fini 
witb every attention to comfort and B sir The 
sleeping cars, likewise, are equipped with a mane 
that almost equals the best efforts of the Messrs. P 
man in Chieago. It may be noted, with reference to 
the means eg for lighting the passenger cars, 
that so early as 1858 the introduction of gas upon the 
railway was projected, and in 1859 it was in daily and 
satisfactory use upon fifty cars. Popular opinioa, 
however, ultimately declared itself against the systen, 
and, in consequence of an accident, by which several 
vehicles were burnt, its use was discontinued, asd 
oil was again employed. 

Upon the whole of the line 456 locomotives are now 
employed, and the shops are turning out new ones at 
the rate of four a month. At the beginning of the 
year 342 engines were working all the traffic. ‘The 
rolling stock at the same date comprised 325 passesger 
cars, and 6457 freight wagons; to this has to be 
added 3653 cars running regularly, but belonging to 
other companies. 

The total number of men employed in working the 
road is 10,037, of which 2436 are employed ix the 
Transportation Department in 55 different branches ; 
4075 are occupied in the Machine and Motion De- 
partment, and 3526 in the maintenance of way. 

The system of granting premiums to engineers and 
firemen individually was, for a long time tried without 
success ; but vow the rule has been established to pay 
a premium for economy, to all engaged in the hendling 
or the consumption of stores. This arrangement is 
found to work well, with benefit to the men, and a 
considerable saving to the company, who, in fue: alone, 
will be the gainers of 20,000 dollars, and 85,000 dollars 
per annum in oil, waste, and tallow; these emounts 
appear high, but will be better understood when it is 
stated that the year’s saving in the latter item amounts 
to about 45 per cent. 

The same system of paying premiums has been 
adopted to all such of the Shop foremen who’ exert 
themselves to promote the interests of the company, 
and on the Ist of July last 1609-dollars were paid im 
this way, insems varying between 40 and 140-dollars 
to each foremen. In addition one-third of the value 
of the oil, which can be savéd in the lubrication of 
ear axles is divided amongst them. By this means 
a saving of 40 per cent. is recorded. 

One more feature remainsi€6 6é noticed in the work- 
shop system of the Pennsylvamia Railroad—the method 
adopted with apprentices. These average about 120, 
and do not enter the works before they are seventeen 
years of age. They are indentured for four years, 
receiving wages on an increasing scale to the end of the 
time, and when their indentures are cancelled they 
are paid, if they are well reported, a bonus of 
124 dollars, and are enrolled among the companies’ 
staff. By this means, servants are carefully trained 
with the prospect of being fetained upon the works 
where they have been brought ap, while the peculiarites 
of American practice more cliances of advance- 


orksliops. 
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COMBUSTION UNDER PRESSURE. 

In fulfilment of our promise made in a. recent 
number (vide the article on ‘‘ High-Pressure Furnaces” 
on page 197 of the present volume), we propose, in the 
present notice, to explain briefly what we believe to be 
the theory of Mr. Bessemer’s system of high-pressure 
furnaces, and show why the fact of the combustion 
taking place under pressure should cause the intensity 
of the beat produced to be increased. Fifteen or six- 
teen years ago, before the question had been settled 
by the experiments of Regnault, it was considered 
by many investigators, who either disbelieved or did 
not perfectly comprehend the dynamical theory of 
heat, that the specific heat of air and other gases 
was decreased by an increase in the pressure under 
which they were confined. We should not have referred 
to this fact here, but that some recent writers, argain 
falsely from the experiments made by Clements a’ 
Desormes early in the present century, have endorsed 
this opinion, and stated that the specific heat of gases 
decreased as the square root of the pressure to which 
they were exposed. According to these theorists 
the increase of temperature obtained by Mr. Bessemer’s 
high pressure system would be simply due to the fact 
that the gases generated by combustion being under 
pressure had a less specific heat than those escaping 
from an ordinary furnace fire, and that consequently 
a given quantity of heat was capable of raising them 
to a higher temperature than could be obtained under 
ordinary circumstances. The admirable experiments 
of Regnaault, however, described by him in the Comptes 
Rendus for 1853, conclusively proved that the specific 
heat of air was sensibly constant at all pressures and 
temperatures at which it was tested, and the explana- 
tion we have just mentioned is therefore an untenable 
one. We shall now proceed to state what we be- 
lieve to be the true explenahion of the results obtained 
by Mr. Bessemer, these results being, we consider, 
fally accounted for by the dynamical theory of heat. 

t was long ago shown by Poisson and Laplace 
that the quantity of heat required to raise the 
temperature of a given weight of any gas, a cer- 
tain number of degrees, is less if gas was 
maintained at a constant volume than if it is allowed 
to expand freely during the heating process. In other 
words the s heat of a gas maintained at a con- 
stant volume is less than that of the same gas main- 
tained at a constant pressure, the difference m the two 
specific heats under the two circumstances, being due 
to the heat absorbed in performing the work of 
sion. In the case of air inet pect hats ae 
been ascertained to be 0.169 and 0.938 respectively 





seen that the compression of the 
the quantity of heat contained in it, but merely renders 
sensible a portion which was previously latent, and it 
follows, therefore, that a certain weight of air or gases 
containing a given quantity of heat will have a higher 
temperature if compressed than if maintained at 
ordinary atmospheric pressure. 

In Mr. Bessemer’s high pressure furnaces the 
gaseous products of combustion are, it is true, not 
allowed to expand and then heated by compression, 
but they are prevented from epg as they would 
do in an ordinary furnace, and, as far as the results 
go. the effect is the same. In other words, in a 
iigh-pressure furnace working at a pressure of, 
say, two atmospheres the temperature of the gaseous 
products of combustion is the same as if they had 
hon allowed to expand under ordinary atinospherie 
pressure, and then suddenly compressed until the 
pressure became doubled. Now it can be shown by 
reasoning founded on the data we have given that 
what is y Bors as the absolute temperature—or the 
temperature in degrees Fahrenheit +461.2°—of an 
given quantity of air will, if that air be comp ; 
vary as the 0.29th power* of its pressure above a 
vacuum; or, in other words, if T, = absolute tem- 
erature of a certain quantity of air under a pressure 
P,, its temperature, Ty, under another pressure, Ps, 


2 
will equal T,X (F). If now we assume, as we pro- 
I 


bably may do without any sensible error, that this 
formula for air is applicable to the gaseous products 


=| of combustion obtained in a high-pressure furnace, we 


shall be in a position to calculate the increase of tem- 
perature due to the adoption of the high pressure 
system in any particular case. Perhaps an example 
or two may render this clearer, 

Let us suppose, for instance, the case of a furnace in 
which the proportions of carbonie acid and carbonic 
oxide produced by the combustion of the fuel are as 
one to four, and let this furnace be worked, in the 
first instance, under ordinary atmospheric pressure. 
Now we showed in the early part of the article in our 
number for the 17th ult., to which we have already re- 
ferred, that when carbon is supplied with just sufficient 
air for combustion, and is burnt into earbonie acid, the 
highest temperature theoretically obtainable is about 
4500°, while if it is burnt into carbonic oxide the 
temperature will be about 2250° only. Im the case 
we are now considering, therefore, supposing that 
there is no loss of heat from radiation or the ad- 
mission of excess of air, &c., the most intense heat at- 


tainable will be (2250% 4) +4500 _ 9700° above the 
vo 


temperature of the air and fuel introduced into the 
furnace. If now the temperature at which the ma- 
terials are introduced be taken as 60°, the eg. 
ture of the products of combustion under the abov 

circumstances will be 2760°, and their absolute 
temperature 2760+461.2 =3221.2°. Let us next 
suppose that the furnace is worked at a pressure of 
15 Ib. per square inch above the atmosphere, or, say, 
at a pressure of two atmospheres, the products of com- 
bustion being the same as before. In this ease the 
absolute temperature of the products instead of | 
3221, 2° willbe 3221.2 x 2 =3221.2 x 1.222 = 3936.3", 
and their temperature expressed in the ordinary way 
will be 3936.3—461.2=3475.1, or, say, 3475°, being 
a temperature 715° higher than that obtained in a fur- 


nace worked at atmospheric pressure. In the same} 


if the pressure under 
to three at- 
ucts of com- 


way we should expect to find t 
which the furnace is worked is ine: 
mospheres the temperature of the prod 


bustion will rise to: (3221.2x 3") —461.9=—(3991. | f 


x 1.375) —461.2=3967.9°, or, say, 3968°, a tempe- 
rature more than I in excess of that obtai 
under ordinary circumstances. 

It will of course be understood that the tempera- 
tures above given are merely relative, being illustra- 


tive of the aang ph ap Bec ue ae ge of 
working as com with what we may call for dis- 
tinction the low-pressure system. In prac- 


* The .29th power of any number may be readily obtained 
the tase of a table of logarithms. ¥ 














SUBMARINE TELEGRAPH SCHEMES. 
NaToRALLY we praise the bri i 
safely over; and very y, 
the telegraphs by the Government, at liberal prices, 
became a certainty, shareholders, reali 
lingly increased value of their property, felt — 


of venturing 


similar B 
pessing of the Act into law, whi empowered the 
‘ostmaster-General to up the lines of the United 


Kingdom, there were hu us who found 
their capital about to be sudden upon such 
favourable conditions as to pa them regret that 


there was no other property of a similar nature which 
the Government ag * be persuaded, 72 similar 
terms, to set its longi u me, we 
believe, did go so far aaa aliens ns to Mr. 
Scudamore that he mi at some future time, under- 
take both railways insurance offices, and get the 
shareholders’ thanks for doing so; and whispers were 
by us distinctly heard that # solution of the Irish 
Chureh difficulty might be found in its being taken 
ser = the ge Office. . : . 
n the case 0 ph speculations, demand was 

of course speedily followed by supply. The first im- 
arene service to * enpitals ~— oe the 
ublic was put was in capitalising the French Atlantic 
‘able, a feat that won the credit of ing “a master- 
stroke in financing.” Then came the British Indian 
scheme, which was also kindly taken up, although 
rhaps with not quite the avidity with which the 

r Atlantic had been Then came 
scbemes moderating their pretensions in the same 
nef as the public —— Boy Beyyncore The 
“cheapening” process whic practised in 
bringing forward each successive scheme 1s highly in- 
structive ; for whilst the public were warm upon tele- 

ph ventures, sound and noble schemes were put 
orward and carried by promoters and engineers sound 
a. their knowledge and wo Fes on Be gore 

r on, rose up the irrepressib m, who has 
goods at 8 price joa noche fie 3 accord- 
img to everybody's wants. Now the principle of cheap- 
John auctions, although highly interesting at country 
fairs, where the magnitude of individual commercial 
transactions is so limited that it may often afford as 
much amusement to be taken in oneself as to see others 
victimised, isa very undesirable thing indeed to see 
applied to the serious work of any branch of engineer- 
ing. And yet we fear we cannot slrut our eyes to the 
fact S rs wpeniger ete introd ~ need to Bons Pe 
partake, in t ncip) 
are i ag to be effected, more Ay ne of the un- 
desirable character of cheap-Johnism. Happily the 
attention of the nage has already been directed to 
this fact, and it has, we are glad to observe, profited 
to some extent by the warning. 

The mania for te hic investment on the part of 
the public has abated; but the desire to catch the f 
end of the mania on the part of promoters, bot 
engineering and commercial, is still active. Between 
now and the date when some great submarine tele- 
graphic failure brings about the next reaction, there 
cannot fail to be many new and very promising 
schemes brought into notice. It is far from 


warmly telegraphic enterprises ; but we feel 
to 
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as a sure of an honest on the 
of the ae ps the ic is . Ae 
assist in playing a of telegraphic game of pi 
and Prd either unsbeathed or imperfectly 
sheathed cables, we recommend them to button up 
their kets, for neither that scheme nor the men 
who advanee it will be to our liking. Unhappily this 
isa state of things which must, by some dispensation, 
recur after every speculative mania; but we hope 
that, co fy wp -suxmanee telegeaty & concemes , 
the evil hour may be delayed. is still grave, 
and heavy, and good work for submarine telegraphy 
to accomplish, and we devoutly hope, in the interests 
of civilisation, that the day may be far distant when 
the progress of this good work shall be ates 
by a panic reaction caused by any ill- 
advised confidence on the part of capitalists in 
either hazardous or cheap-John engineering. We 
sincerely value all experimental research, and espe- 
cially when it deals with any new invention. let 
when a new and obviously risky form of telegraph 
cable is suggested, and it is proposed to spend some 
hundreds of thousands of pounds of other people’s 
money in an experimental line, we can only say that 
somebody must either be a knave or a fool; and, if 
the latter, he can only be exceeded in this capacity by 
any capitalists whom he may find willing to risk their 
money on 80 poor a prospect of return. 


RAILWAY PLATFORM PERILS. 
Not a few complaints have recently been made 
ublic against the forcible and injudicious interference 

of railway officials with passengers upon the stations 
of our metropolitan lines. It is alleged against the 
companies’ servants that it isa matter of daily oc- 
currence for them forcibly to detain travellers from 
entering carriages when in motion, or at the instant of 
departure, a proceeding which not unfrequently ter- 
minates in an unsecmly struggle, and is always at- 
tended with danger. 

The evil is a serious bat a superfluous one, that 
may eusily be productive of repeated fatal results, 
and which must certainly place the railway servants in 
antagonism with the public. Yet it is so easily 
remedied, that the difficulty ought never to have 
arisen at all, or, at least, it should have been prevented 
on the first development of mischief. 

The conditions of through railway traffic differ 
essentially from those of metropolitan lines. In 
the former, trains depart at comparatively distant 
intervals, and, as a rule, passengers travelling with 
more or less impediments, arrive seasonably to secure 
their seats and complete the trifling arrangements in- 
cidental to a journey. Metropolitan railway traffic, 
on the other hand, is a vast development of public 
conveyance by which thousands of ngers are 
carried daily between stations at short intervals by 
laden trains running every five or seven minutes. 
City railways supplant omnibuses, and take the place 
of cabs, and they are used by the business multitudes, 
who in the press of their occupations scarcely allow 
themselves the few moments necessary to take a ticket 
and secare a seat. To rush through the station book- 
ing-oflice, hardly pausing at the ticket-box, into the 
just departing train, is the constant practice of 
many who complain when they are forcibly stopped 
from infringing the companies’ bye-laws, by the 
porters who arrest them in the act of springing 
mto a moving carriage, and by so doing placing 
them in a greater peril than before, and involv- 
ing both passenger and official in a common and 
imminent danger. On long distance trains such a 
contingency so seldom happens that it may be thrown 
out of consideration, and it is only on metropolitan 
traffic it has to be considered. As regards the difli- 
culty between passengers and porters, it is easy to 
decide where the faults lie. On the one hand the 
passengers have no excuse or pretence of right; they 
grossly infringe the published ee of the com- 
pany, upon whose line they travel, and break the tacit 
agreement upon which tickets are supplied to them. 
On the other hand the companies err, in permitting the 
exercise of grossly clumsy functions for carrying out 
their bye-laws, and in adopting the most unsatisfactory 
and impolitic means to an end, instead of taking pre- 
ventive measures at the commencement. It isat theplat- 
form entrance, not at the carriage doors, that passengers 
should be led to conform to regulations, and if at all 
statious barriers obstructed the crowding of the plat- 
forms just before the arrival of a train, there would be 
an end to much needless confusion, and porters would 
be free to attend to their legitimate business, of assist- 
ing passengers to their seats iustead of assaulting them. 
There is a very general and incomprehensible desire 


| 





a variet 
ment of arriving at 
moment; there may be a few 
and decent patience cannét be 
when ee _ are 
portant, they are w gaining at 
almost all cases, however, the rik i 
a display of affectation, which would 
the enforcement of the bye-laws, and this applies no less 
to the general public, than to that small portion of the 
community, whose ical familiarity with railway 
working, or whose daily habit renders it as easy for 
them to enter or leave a carriage when travelling at 
the rate of ten miles an hour, as when it is at rest. 
Indeed, this class is more culpable than ordi 
mortals, to whom a pernicious example is set, followed 
often with disastrous results. For when travelling all 
= alike passengers, subject to the ordinary laws of 
t c. 

When so many thousands of people are daily con- 
veyed upon our metropolitan lines, it is useless to ex- 
pect a universal rcomse the simplest rules of pro- 


| priety and safety, and it is therefore necessary that 


precautions should be taken absolutely to ensure safety 
so far as possible. As we have said, this particular 
evil is easily remedied, and the unedifying if exciting 
spectacle of porters and passengers wrestling on the 


edge of a platform past which a train is swiftly gliding 


could be done away with without trouble. 


THE QUEENSLAND ENGINES. 

Tus scanty satisfaction given by the three Fairlie 
engines which were constructed from the designs of 
Mr. Charles Douglas Fox by Messrs. James Cross and 
Co., of St. Helens, and were sent out to Queensland 
in the beginning of 1867 to work the main range in- 
clines of the railway in that colony, has excited much 
discussion, of which the echo only reaches this side of 
the world, but which has done very much to bring the 
whole system into disrepute in those places where, 
beyond all others, it would be found most effective if 
properly developed. Of these three engines only one 
was put together after its arrival in Queensland, and 
this gave such results that Mr. J. F. L. Jetter, the 
locomotive superintendent of the railway, declined to 
proceed with the re-erection of the other two. The 
one engine that was placed under steam refused, we 
are somewhat vaguely told, to run rouad 5 chain 
curves, and after distorting the gauge with infinite 
local damage to the road and some damage to itself, it 
became helpless, and had to be towed k to shed. 
These statements have formed the subject of corre- 
spondence in our own and other columns, and probably 
are the basis upon which Mr. Dovne has founded his 
sweeping condemnation of the Fairlie system in the 
report recently prepared by him for the Tasmanian 
Government. It is difficult under existing circum- 
stances to arrive at all the causes of failure; however, 
the printed correspondence on the subject does much 
towards explaining them. 

And upon the first and one of the most important 

ints, the capability of the engines to take the curves, 

ir Charles Fox’s evidence is definite. In a letter, 
dated the 29th of April, 1868, he says, in writing 
to the Commissioners of Railways at Brisbane, “to 
clear this question up once for all, we are prepared to 
prove, not merely by the evidence of our three part- 
ners, but by numerous other witnesses, that each one 
of the engines was completely fitted together, ready for 
the road, and run for a considerable period in steam, 
whilst we carefully tested and inspected every detail. 
In order thoroughly to test the principle, two out 
of the three engines were run backwards and forwards 
upon a temporary road of 3 ft. 6in. gauge, and round 
curves of /ess than 200 ft. radius. 

“Of course, if the bogies, from being improperly 
put together, jammed or caused severe friction, injury 
sight be done to the rails; but we have the fact 
before us, that these engines ran in our presence with 
great smoothness at considerable speeds, round curves 
of less than 200 ft. radius—nearly twice as great as 
those on the main range incline, without any effect 
upon the rails....the statement that the tanks or 
fuel boxes are so placed that the unfortunate drivers 
and firemen are boxed up in small cells, where they 
cannot see the road in front or the train behind is 
really astounding, and shows clearly that it is a fore- 
gone conclusion to condemn these engines.” 

The three engines, after these tests and inspections 
were sent to Queensland in February, 1867, without, 
however, Mr. Fairlie having seen them. On their 
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eould get out and walk the journey; if she got an axle 
ing hot, it would take a lot of men two or three days to see 
to it. So taking her altogether, I think she would-be both 
dangerous and troublesome; and some of the work I am 
ashamed to know that it is from the hands of English work- 
men. lam, &c., 
Cuartes W. Buver, 
ine-fi 


Locomotive Surperintendent, 
Western Railway. 
” epee New a 
Sir,—I beg respectf to ort on en 
I tried cnne teaniiie cam T had her seven i@esent times 
shunting about the yard and wharf, and I found her almost 
un ; it was hard work for two men to open the 
throttle valve. Having to turn the reversing wheel twenty- 
six times to reverse the engine is out of all reason, four and 
a half being the usual thing ; and if there is any steam in the 
steam-chest she is unrev: . After seven different times 
shunting about the yard, seven times washing out, I went with 
her to Grandchester. She primed very bad, and the water 
tanks were empty by the time I got seventeen miles from 
Ipswich, and to be pushed into Grandchester by another 
wuld bo very sath plachod far shoam with anythiag of « 
Ww v muc. ap ng or a 
load ; for two distinet hts from one firebox in 4 ite 

irecti i of all reason. When the w xes 

with wood, there is no chance of seeing either 
ahead or back, and the position the driver has to stand to 
work affords him little unity of looking out. I have 
itation i i this engine is unsafe to run on 
remain, &c., 
Driving express taine onthe Bristol 
ex on 
' en ee Railway for 14 years). 
J. F. L. Jetter, Esq., Locomotive Superintendent, 
Southern and Western Railway. 

The former letter contains ample explanation of the 
cause which led the engine off the rails, and throws 
vast discredit upon the makers. But at first sight the 
report of the engineer here, and the fitter and driver 
there, are so utterly opposed as to be perfectly irrecon- 
cilable, for it isevident that if the engines could run with 
ease at a high speed over curves of 200 ft. radius at St. 
Helens, they would do the same over the five chain 
curves in Queensland. And that they did the former duty 
is certain. There remains, therefore, the only conclusion 
that the inspection of the engines was so superficial, 
that much temporary work was allowed to be applied 
to them during their trial at St. Helens, or that the 
perfected motion of one engine was transferred to the 
other when temporarily under steam. If this were 
the ease, we have only to take into consideration the 
prejudice which, according to Sir Charles Fox, existed 
against the system, a carelessness in their re-erection, 
and a mismanagement of them when under steam at 
Ipswich, to understand why this trouble arose. _ 

That there were errors in the design of the engines 
was evident on the face of the drawings, as we hinted 
when we illustrated and described them in our 
volume (see 399): the absence of a midfeather 
was especially a most serious defect. The addition 
of a central partition, either as a water space or a fire- 
brick wail, was indeed recommended by Sir Charles 
Fox shortly after the engine had been despatched, but 
the resources of the Ipswich locomotive yard were not 


To J. F. L. Jetter, Eeq., 
Southern and 
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RAIL-BENDING 
CONSTRUCTED BY MR. C. BE SPOONER, ENGINEER OF THE PESTINIOG RAILWAY, 


MACHINE. 





apparently equal to this work. Besides the defects | remains really the only sufferer, and is held morally 
in design, it is certain that the workmanship was of the | responsible for engines he did not design, and whose 


worst possible character, and it is a mystery bow the | construction he was not permitted to superintend. It 
three engines escaped unqualified rejection. It has | js clear, however, that the special failure does not 
been urged that their construction was unduly hurried, | affect the general principle, and a fair consideration 
but the contract was let about March, 1866, and the | of all the circumstances ought to go far in removing 


ma were not delivered on board till the following 
February. 

It is to be noted that Messrs. Cross and Co. de- 
clined to respond to the reiterated requests of Mr. 
Fairlie that Se should be allowed to inspect the 
engines before their departure, and as the official 
supervision by Sir Charles Fox and Sons was doubt- 
less carried out by an inefficient deputy, the makers 
contrived to get their work passed after it had been 
temporarily got together and tested in the way de- 
posed to by Sir Charles Fox. 

The failure of these engines is the more vexatious 
that it might have been entirely avoided, and the 
actual blame must be thrown chiefly upon the manu- 
facturers, who built them temporarily for inspection 
m such a way that they fulfilled all requirements, yet 
sent them to Queensland in such a state that they 
were useless without extensive alteration. We cannot 
endorse Sir Charles Fox's opinion that it was a fore- 
gone conclusion to condemn the locomotives, for their 
ailure threw an imputation upon the locomotive 
superintendent at Ipswich, and it would have been 
clearly to his advantage to have shown that they ful- 
filed all his original expectations. But Mr, Fairlie 





the prejudice now existing in the Australian colonies 
against the Fairlie engine. 

SPOONER’S RAIL-BENDING MACHINE. 
PA. Sonne Sane ag yA rail- ng i 
of the Festiniog 1 Railway, Figs. 1 and bhulag dledioutionns 
Fig. 2 a transverse section ; and Fig. 3 a i 
the apparatus. Thi i 


tii 
d 
eit 
baleen 
Seip 
re H 
| ur 
wee eps 
Dit 


send chine |; 













freely on its pivot, and it is weighted at one end, so that if 
the magnet weak (a ciroumstanee which is no 
until it has been at work severa 
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COAL-CUTTING MACHINERY. 
To raz Eprror or Exorsernise. 


61u,—My attention has been called to « letter from Mr, 
of the Sth inst. 


SPOONER AND HUDDART’S PERMANENT 
WAY. 


To rue Eprron or Excixneninxe. 

81z,—Referring to your illustrations and remarks upon 
improvements in permanent way—Spooner and Huddart’s 
—in last week's number, I beg 
to enclose sketch of “ double fish- 
joint” which was designed in 

fovember, 1866. At that time, 
and frequently since, I have 
shown it to gentlemen interested 
im railway matters, as an en- 
wour to remedy the disagree- 

experienced in passin 
to rail, and also to = 


ight of the ordinary fish-plates, 

four bolts extra, yet, by the 

increased obtained at 

the joint, I proposed to place all 

the sleepers aquldictenk and so 

. >, keep. cost the same, or there- 

4 abouts, mile. I shall feel 

much pleased if you think this worthy of illustration in an 

early number, and, if required, will be glad to give you any 
further information. 


8, Burngrove-place, Pitsmoor, Sheffield, Oct. 18, 1869. 


Pereoceum oe. Narurua.-—The Cit: 
niations are 








Tux Sdkreatixe.—The Pall Mall Gazette criticises the 
works now. going on at the Serpentine as follows : “ There are 
great cuajltie® made that the ntine has been emptied, 
the black mud exposed to view, that only six men and a 

are employed to cleanse the bed of this foul though fasci- 
ing reservoir. We are inelined to think ae Goes who 
mble at the tardy progress. of the work not gain 
Gack by trying to hurry the Office of Works. Besides being 
a department which does not like being meddled it has 
been so accustomed, from its witdows in Whitehall-place, to 
see how a great national work dike the Thames Embankment 
may be extended over a term of years to suit the convenience 
of a railway company, that it is mot likely to hurry itself for 
the sake of the few insignificant frequenters of Hyde Park 
in the present season. By far the wisest course for the 
sufferers to adopt is to make the best of the means at their 
disposal, and, by the judicious administration of a little beer 
now and then, to incite the six men and the boy to increased 
activity in the formance of their duties. We feel that 
much, very much, may depend u the boy. An active, 
intelligent, - lad will often do more in an hour 
es entenets b and we would suggest that 
the men be employed entire 
mud, while the a wheels them away. The question re- 
mains where is he to wheel them to ? hitehall-place seems 
admirably ada to be the repository for the mud. It is 
not a ti fare, and uently no impediment will 
arise to the traffic; the smell of the mud underneath the 
windows of the Office of Works will doubtless attract the 
attention of one of the many secretaries attached to that 
department, if any of them are in town at this unfashionable 
time, and he will probably either communicate with the First 
Commissioner, or, still better, himself lend a hand ae the 
cleansing process. We shall then have six men two 
boys—or, rather, seven men besides the , bard at work ; 
and if all cheerfully put their shoulders to the wheel we may 
get the Park clean and sweet before the Fenian demonstra- 
tien on the 24th instant. We feel suré that the Govern- 
ment would not, when the wrongs of Ireland are being dis- 
cussed, ewe od permit the existence of any smell which 
might offend nose of the meanest patriot.” 


| cannot pretend to “q im portance. 
0) 


, eighteen months’ study on full pay at a Government college, 
is- | without any practical experience whatever, in a higher rank, 


. | Viee, while civilians are placed under the rules 


ly im filling barrows with the | men 





STATS RAILWAYS IN INDIA. 


iu Fraietieee 
hte al 
ell atte 
F 


lated by the unfair system of granting much larger pay, and 
far more liberal leave and pension rules to the mi men. 
Matters are approaching a crisis, and G have 
determined on introducing this large panies $ aya 
gineers in the hope of stren ing what may 

military ascendancy of the Setablisked corps. 

But it is utterly false to insinuate, as the authorities seem 
to be doing, that the substitution of military for civil i- 
neers is unavoidable, because the latter will not enter 
serviee. The number of applications forthe special appoint- 
ment made last year, and the high qualifications of the 

D se which will not be denied by any one who 
had an asgnenty of judging, a, prove that 
the men are tobe had. It is quite true that 
open competition, instituted by Lord Stanley, has sunk into 
such an utter failure that only half the vacancies offered 
can be filled up. But the causes of this are notorious, and 
have been oten pointed out to the India Office. As Mr. 
Danvers semi-officially stated that the whole of the com- 
plaints made against the service in the press (with the ex- 
ception of the inadequacy of the pay) were untrue, I will 
take the liberty of reeapitulating them, and thus give Mr. 
Danvers the opportunity of fulfilling his promise to disprove 
them entagesianiy. The reasons, then, why young engineers 
do not choose to accept the appointments offered, are as 
follows : 

1. The pay on entrance is insufficient to maintain any one 
in the position of an assistant engineer with the ordinary 
necessaries and comforts which custom and climate require. 

2. The pay of the whole service from top to bottom is in- 
adequate to the duties and responsibilities undertaken, and 
is not only absurdly below t of the Civil Service, but 
is less than that of t alice and of other departments which 


3. Military men, holding the same rank and performing 
the same duties, receive a considerably larger salary than 
the civil engineer. 

4. Military men are admitted into the department after 


and with more than le the pay (5401 against 2401.) that 
the competition wallah receives on entrance. 

5. Military men have very liberal furlough rules and a 

certain pension claimable as a right after twenty years’ ser- 

famed for 

native clerks and moonshees, which have been officially 





pas ode | the Indian Government to be wholly inapplicable 
and inadequate for European professional men. Further, | 
no civilian has a right toa pension at all, and he ean only | 
beg it as @ favour after thirty years’ actual service in | 
India, a period which, I believe, no civil engineer has ever | 
lived to complete. This isexclusive of pension on medical | 
certificate, but that also cannot be claimed as a right. 

6. Although it is the custom in the railways and in the 
civil service to provide tents for officers who require them for | 
public duty free of cost, civil engineers must pay for them | 

J 


(and also for horses) out of their own pockets. | and 


7. Although Government profess to pay travelling ex- 
penses on public duty, the allowances in nine cases out of | 
ten are so insufficient, that a large part of the expense must 
be paid out of salary. Few officers lose less than 40/. or 501. 
a-year on this account, and some lose as much as 1001. The 
allowances were fixed before the mutiny, and though prices 
have risen 50 to 100 per ecent., they have never been revised 
since. 

8. In some cases no travelling allowance at all is granted, 
and an engineer may have to keep two or three horses solely 
for public works, without receiving a penny from Govern- 


t. 
9. All the highest posts in the department are filled with 
military men, who have the ear of Government, and keep all 
influence and age in theirown hands. They look with 
jealousy and dislike upon civil engineers, whom they are be- 
ginning to fear as possible competitors for the anug berths 
ae ae idered as the private property of 





duetion of European appliances and im ts, tend to 
disgust and Gdiaien ota ta0 who 
gx ttle be asked, ho it that 

t may w was it so many appli- 
cations were made for the senior appointments last year, i 
all these draw’ known? The simple fact is 





backs were 
they were not known to the seniors 


| 
if 


> 


rps of Royal Engineers, whose programme 
the plans “ in the family,” and to employ civil engi- 


| neers as mere hewers of wood and drawers of water, to do 


system of Works 


I am, Sir, yours faithfully, 
“Vox.” 





Sreamens vor Sovrm Amgnican Carrigz Trarric.—The 
steamers built expressly for the trans- 
port of live cattle from Buenos Ayres to this country is an- 
nounced to sail from the Victoria Docks on the 16th of 
November. She is constructed with every appliance for the 
health and safety of her intended cargoes, her return to 
London may be ex about February next, when her 
arrival will tend to solve one of the most important questions 
in connexion with the i 


at very 
1400 tons register, with 200 horse power. 


Sream Fine Exorsz vor rat Miptaxp Ratuway Cou- 
pany.—A new and powerful long-stroke double-cylinder 
steam fire engine has recently been supplied to the Midland 
Railway Company's Locomotive Works at Derby, by Messrs. 
Merryweather and Sons, of London. This ine is of the 
same size and construction as the engine with which these 
makers competed at Elswick Works, Newcastle-on-Tyne, 
in July, 1568, before a jury of engineers, with results 
which we noticed and commented on at the time (vide 
page 346 of our sixth volume). The new engine has 
two horizontal steam cylinders, each 6} in. diameter, and 
two direct and double-acting pumps, each 54 in. diameter, 
with 18 in. stroke of pistons. On delivery at Derby, it 
was submitted to the usual tests, and kept working for 
some hours, and was much admired for the easy manner 
it maintained steam whilst working at full pressure, and the 
ease with which it was managed. fi delivers over 500 gallons 
per minute, and projects a stream to 180 ft. high, or several 
streams at one time. We hear that Messrs. weather 
Sons sent off four such engines, but with si linders 
seers Maem to Os Madras kiailway Conn toler 
are now completing two more for the Oude and Rehileund 
Railway Company. 


i Prussians ar Kreu—A letter from Kiel, in the 
vorth- Eastern Correspondence, gives an interesting descrip- 
tion of the development of that ons since it reagee Sr ander 
the Prussian rule. If the works now in progress continue 
says the correspondent, Kiel will become one of the largest 
and handsomest seaports in Europe. The harbour is nearly 
er Yo emai yin me arent waning pap bg ee on 
and ships of heaviest tonnage find a safe refuge in . 
Prussians have erected strong fortifications on two 
heights right and left of the ent: to the harb 
are called Friedrichsort and Moitenort respectively. 
fortifications are already provided with guns, which, 
with the electric torpedoes, sunk at the mouth of the harbour, 
ean at any moment render it inaccessible to an : 
Within this line of defence, and at some. distance from it, 
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“ Vis, 16, Royal Crescent, Notting-hili, 
(No. 97, 8d.) Samuel Jellyman, of Cannock, patents ie wt FO Camberwell, 
* which tems ; “An improved method of stoppering bottles to contain 












moved. by of an obliq aS ter shh ene . 2786, ISAAC FARRELL, Dublin, 
mov means of an oblique 1 es Ape eg Clanbrassil-terrace, “ Improve- 
ween studs on the knife bar, and which has iprocat- ; . eo ig tl mens} for axles, shafting, and such like.” 
iagmetion at right angie to the ate. eles Proven ‘ nomi, Prime tps aneged a6n, Joatnan THOMPeON Gate 

(No. 99, 6d.) Patrick Moir Barnett, of Aberdeen, patents yor + wre 
securing wooden keys in railway chairs by making « vertical | peectical value. 

wooden key i ig Se wage into this groove 
ti peurenting the letter Ss moving Inagiednealy: THE PATENT JOURNAL. 
(No. 104, 8d.) Julius Schideser, of Frankfort, paten Grants of Pro Protection for 
it would mauios deotaas te denies ae 1645, Gzonor Josern Pep 









(No. 106, 4d.) Cowper Phipps Coles, of Mountfield SRon- powski, Willenhall, “An 
church, patents protecting ships’ gery Pont applyi ee os 1718, oe Rn Roose TarmAN, 
surface of the cement, paint, is cnt, or menia. in machinery 
stances with which they may be ? ” for carding 





2802. Joun Pext, Joun Suanr, and Jaws Watworrn, Brad- 
ford, * looms for 





















(No. 107, 8d.) yoo oms { 
Brotherhood patent forms of alg STS ' one ait t applying —, soux ASTIE. G Imp in applying heat 
the face has fixed to it a ring of india-rubber, being CT CHENG: i htaising motive power.” aaa 
ef. guts cotlens thet the tenn oct rin coher se0n Joun Bowes. ELL Swan, 21, Leith-walk, Edinburgh, “Im 
is of considerable breadth, while its on. that part Wreua nom Newcastle-on-Tyne, “ Improvements 
which comes first in contact with Se. and in ‘ 
rounded. Thus as the valve dloses the rood, near Huddersfield, “ Im- 














for 
veanatnn roving and spinning 


bof At “ 


ring first yields to the pressure, and este velvo tinglrtner 
the compressed elastic material pra os 1 inereasing breadth 
for 


The p ase ng 9 of 
valve. We published engravings of some S68) ittoe 
and Brotherhood’s valves on 249 of our last number. 

(No. 116, 1s. 2d.) John Ha’ Kitson and John Kirby, 
of Leeds, patent an arr it of movabl giate bare or 2621 
furnaces. According to this plan the bars are disposed 
transversely in two tiers, ane above the other, the 


bars od? tieaeee, 
Wits Hewet bay 
teal of the feasce soe ie © sent ra in teal eet 


















66, lane, “ Improve- 

ancient ae ae 
roy ath pt buildings, “Im. 
Redhill, “An im pot or 




































the furnace where 
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the lower tier, and are re to the where they are} 265. pe Hinvay DUSCAN I pponenas ts" dis fovon of td 
again lifted into the upper tier.» The plan of re i poss or meee 
two tiers of bars moving im ite direction, trans- DA DAViIe8, Manchester, 
ferring the bars from peed 2 be to —e gf gee vice : in furnaces for steam boilers and other 
versd, has been ee 4 of the : « 
pine Gale prep a, ete daptoned la Durare, Edinbargh, “An improved machine for 
the patent under ole ae, 2696, Wiruaax Epwaap Genen; jai Wenidisbiadian <6 A ink u Keurs iy AgTHUR Por age Holbeck Mill 

(No. 121, so ES ta et memo pan instructive, and amusing geographical game, and apparatos | Poe Seo spplicable to gig 
the arrangements of railwa: oreoting 7 oo Pt and oo ws es Brom, ‘Livebibiedl Re \akine abn and other 

: Liverpool,’ *Ixprovements 
= ee : 67 fection of frm anc rte, applloable alg 10 other }, In protested for Six Months on the 
¢, ames Bteel, 2716, Hewny Wruu1im HAaMAN and AM LANCASTER, a Complete 

arrangements for washing casks and vate, ma which we Manchester, “ Improvements tS chen Soe of generators” — | 2859. altel Haye, Belgtam, * An improved balance 
shall en a a description in a future number. 2719. NIcHOLAS JOsePH Dor, Ampsin, “A new method of and| [or sscertaining the specific gravity of liquids, also applicable 

(No. 182 ) Edward Craddock, of 8, Camberwell New-| apparatus for manufacturing crucibles, muffles, gas retorts,| for other purposes.” 


road, patents an arrangement of portable pu machine, | melting pots, and oer analogous vessels, through the agency | Patents on which the Stamp Duty of £50 has 


in which the punch is carried by a screw provided at its| , of hydraulic prosses. M 
upper end with an arm which is cponected to another arm avanatactaring Muting tree ubary: “Am improved. mode of | s59q. Joux CoL# OHArMAN, 2, Stamp-end, Lincoln, * Improve- 
fixed on the body of the press by a second screw provided 2124. JACOB GEOOHEGAN ILLANS, 9, Saint en's-crescent, ease ae ‘Seon tc, cat, o pel invention ie also 





with a hand wheel. By turning this latter the two arms in the © of iron steel.” at gma ee Dated Sth October, 1 
are brought together and the main screw carrying the nm. - OBARLES Winn, Birmingham, “ Improvements in ma- | 957 San Calif 
unch is thus turned and the requisite motion given to the} | chinery for cutting or shaping metals.” 1, Th, Senne Geneoe, ‘ating anna Mforais, « 4m leapeoved 
‘-, 2729. JULES NicoLas Steines, 24, Rae de wn a Mar purification of sugar, and also improved apparatus to be em- 
(No. 141, 1s.) John Henry Johnson, of 47, Lincoln’s-inn-|  ,, mprovements in the construction and the propulsion of, velo- in such Dated 6th Ovtober, 1866. 
: part of which is also applicable to the working suto- | 9739." Jonw Gaxagtr TONGUE, 34, Southampton-buildings, “ Im- 


ar 
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fields, patents, asthe agent of Louis Florian Pile, of Paris, a Taconite of . mene 
compite set of cask-making machinery, which it would be | 2731. Atrngp TYLOR, Newgate street, “ Improvements in water a eee porcnsany collecting ph Aheew yn 
impossible for us to describe briefly. taps and cistern apparatas for preventing the waste of water deposit "Dated 22nd October, 1866, 
(No, 143, 4d.) John Bourne, of Leith, patents “ pro-} _ sn Jou ion. Ile I pe 3389. JoserH Rovoxas, Hunslet, nesr Leeds, “ Improvements in 
pelling vessels by a jet or jets of water, steam, air, or the pone | sens. of bobbin, ox peal, rv ep the shape | “the construction of pulleys, * glazers,’ and cones.”— 
spon e machinery | Dated 24th December, 1866, 
gaseous products of combustion, or of 8 mixture of two or] for winding rovings thereon,” 2591. WiLiam EDWARD Newton, 66, Chancery-iane, “ Improve 
more of these substances, in combination with a screw or| 2741. RicHaRD Swirr, 2, Hardy-terrace, Hounslow, “Improve- mente in steam engines,”—Dated 8th October, 
screws or paddies,” and he states that the main purpose of| ments in the manufacture of iron kegs and other metal cases.” | ogo, WittiAM DUD@RON, 10, Lopdou-atrest, Fenchareh. street, 
his plan is “to enable existing vessels to have their 5 274%. James T'Ansoy, janior, Da “Improvements in |" « improvements in constructing ships or vessels propelied by 
creased minis locking apperetes for contrdiling railway wwtiches end signals.” | twin sand tn stones Vagiaen fee’jaring aes to tas 
whens Jantding Go sctcting saginas” This be pr “em Aur ee in te Chace or tae “lane, “AD |  sgme."—Duted 9th Ovtober, 1866. 
it ; . “ 
P effect by forcing out jets of water — Be yy the purifiestion ot the ame, na “appevetes therefor & part of pp ag dns foachinen"—-Deted 1ith October, 1806.0 
a high-pressure engine, the steam from which is to which invention is also applicable to the separation of Priory-road, : -- 
subsequently te the existing low-pressure lighter from the heavier particles of oils and other liquids.” 1 ie tm Pg ere eI ing sugar and syrap.”— 12th 
noe 144, 8d.) John Loader an Willem Honey Child, of | 2747. Rickann Lockysr Hicks, 6, ee ee “Improve-| Gotsher 
ments in 2658. Epwaap Movnrer Boxer, Arsenal, W. 
Pawbary, patent forms of seam boilers bering submerged oe" Mascara Macao, Manchester, “Improvenenta i | ag Date as rear, Bere, treme, Wesrigh 
+ alpen space have long been applied to boilers for steam | 2750. Gosmee ass hate, 3 37, Gresham-street, n= Bie mg ot ae Se MImexELD and Jom Scorr, Holme-lane Mills 
ments manufacture umbretias, ong, near Bradt “« machinery 4 
(Noe 150, Is. 4d.) George Richard Postlethwaite, of | | shades.” ay ‘woe! 2 de ole: deoous ‘saenaneee oth 
: 2752,- Ropert Rewrow Greps, Liverpool, “ in png = 4 
Birmingham, patents machinery for making bolts, spikes, vacuum pumps, and blast engines, in Inbricators | oR . 
nuts, &c., which it would require the aid of drawings to Sas aan eek Doe ibe epplioaie to other lnleicatig st. ‘Tanaie Oven, Gentions, nese Betti inegrovemeute 
(No. 163, 1s.) John Henry Johnson, of 47, Lincoln’s-inn- ata. . Joun Tarpuck and Thoma’ Borns, Abram, near Wigan, we. Grants Jous His, 6, cereal, Begent's-park, 
ry in machinery or for the production 
fields, patents, as the agent of Hi Wright ee PP mg im the —- ee of copies of medallions apd mstrioes, and for preparing 
om, an arrangement of brick kiln, aH ewes hel Ore pore va moses in a pe ip sent Ee Oe ee ene Dated — 
bricks by th 5 ef den a, while provision is also an F pean i ihe alii and securing together or certain parts of 
by the action o' m je 2756, Witi1aM Rosset &, Al sedes and other fornitare in and also in the forma- 





made for reversing the direction of the cutrent. We intend] new method of yang asle ons of sugar and syrups, and in screens, grilles theta! railing.”—Dated 9th Octobe 
to describe this kiln fully in an early number. omeaas cus therekor.” _* — oe “3 
(No. 171, 8d.) Henry Woodcroft Hammond, of oo tmp tet 66, Chancery-lane, “ Improve- | 9654. Wiittan Accrington, * Improvements in looms 


-street, Manchester, patents, as the agent of Philip mente 
Syng Justice, of Philadelphia, U.S. , arrangement foe diving WS, Sosa Fee ae ates ened aa ys ope! 


piles b the explosive action of gunpowder. We metal dwood fonting” 
particulars ks this apparatus, on pages 79 and 92 the 2762. AViD Wirty, Manchester, “Improved spparatus for | 2710. Husny Duncay Pagstow Cunwincnam, House, near 


Present vol . + Gosport, “ Improvements in working the ts perform- 

Gio 18, Joseph Armstrong, of Brinewerth Tton- Jous Warsow, Govan, “Improvements in tyres for ing other ecennary work om board shige « spparatus 

, hear Rotherham, constructing rail- | s765” Jean s Puasoon Reors Bapiov and Faangors Bexkaap, 2742, PaspEnso Groom Gnick, West Sromwich, “ An improve- 

way and other similar articles, by first castin Paris, “ Improvement in shoes for horses, mules, oF other oF improvements in the mamufscture of ants for screwed 

in steel or iron to an « and wii m hecked entnals, sud tn aqperaten fet manufacturing apd to be etuployed in the sald manufac. 
tivisions therein, ond then, after the have worked ” ture.”—Dated 14th , 1862, 


parte such 
into shape, o} out their ends means of wed 2770. Gustav ALerecuT CARL Baxems, Liverpool, “ Improve- anne. Saas en See in or addition 
driven into t aitlsions already men’ Certain i eee (7 enticing an wnlaying thread Jaton bo corafn Sits af Sasery 
Provements in witehes are also ineleded it thie patent: ee ine re applicable to Sellen, coinelna eb aes Fakess Loves. Claremont plac, sais 
(No. 176 1s.) Nicholas Demetrius Spartali, of Liverpool, analogous purpose.” "aim. ‘ pgies Jostan 
Patents a ridiculous arrangement of pumps, &c., to be used | 2774. Bereen SPENce, Manchester, “Improvements in ; 
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MACHINE FOR TURNING CRANK PINS. 


CONSTRUCTED BY MESSRS. CRAVEN BROTHERS, ENGINEERS, MANCHESTER. 


Wz illustrate, above, a useful machine for turning crank | 
pins which has been designed and constructed by Messrs. 
Craven Brothers, of the Vauxhall Ironworks, Manchester. 
This machine is adapted for turning the crank-pin bearings 
of bent and other crank shafts, the tool being carried round | 
the bearing while the latter remains ney a The ma- | 
chine, in fact, belongs to the same class as the large crank- | 
turning machine which isin use at Messrs. Penn's factory at 
Greenwich, and of which other examples are to be found in | 
some of the large marine engine works on the Continent ; 
and it may be said to hold an intermediate position between 
these heavy machines and the small portable “ wrist pin | 
lathe” designed by Mr. Theodore A. Goff, of San Francisco, | 
and illustrated by us on page 66 of our last volume. In the 
machine of which we now publish engravings, the tool is | 
carried by a sliding tool-holder attached to a ring which 
revolves in Y bearings, and which is driven by a pinion and | 
cone pulleys, as shown. The headstock carrying the bear- 
ings for the ring just mentioned is adjustable rally on 
slides, and the ‘aol ean thus be brought to bear on the pins 
of cranks of any throw up to 15m., the machine being 
capable of turning cranks of the latter throw with pins of 
7) in. in diameter. 

The crank to be turned is first “slided” in an ordinary 
lathe on the shaft part, and is then secured in the two Y | 
blocks shown in our engraving. These blocks are formed in 
one piece with slides which have a self-acting traverse motion, | 
this motion giving the requisite feed. A great advantage | 
with this machine is that the crank bearing is turned truly 
cylindrical and perfectly parallel with the shaft portion: 
while, when the headstock is once set to the length of stroke | 
required, any number of cranks may be turned exactly alike. 
The time uired to turn a crank also is less than that re- 
quired to fix it in an ordinary lathe, and disc plates, balance 
weights, &c., are entirely dispensed with. One of the ma- 
chines we have described is now in use at one of the large 
factories in the neighbourhood of Manchester, where it is 
employed in turning the crank shafts made out of round iron 
and used for wood-working machinery, &c., and we have 
no doubt that it will do its work well and economically. 
The machine could also be adapted for turning locomotive 
erank axles. 


| * The concrete is com 


| last got consent to proceed with the work. 


| built 18 in. 


| of the walls, considering I got a 
| for nothing, was under 6/. per 
| the building as a cube, the cost was about 3d. per foot. It | 


Limenovss Docxyarp.—Messrs. W. Walker and Co. 
have become proprietors of the Limehouse Dockyard, lately 
in the occupation of Messrs. Young, Son, and nay, and 
the premises were opened on Monday last for the reception 
of vessels. 


Coycrste Buripixes.—This mode of building is grad- 


| ually attracting attention in this country. The Builder has 


the following notice of some buildings lately erected in 
Southwark on this system :—‘ Some time ago we alluded to 


| the erection of a large warehouse, wholly of concrete, in 


Great Guildford-street, Southwark. We have recently 
visited it, and find it standing remarkably well. It was 


| built by the owner, Mr. H. Goodwin, Mr. E. I’Anson being 


the architect. Mr. Goodwin, who is laying himself out to 
execute other buildings in this material, has given us some 
particulars of the work, which may be usefully printed :— 
of one part of best Portland 
cement to seven parts of material consisting of clean Thames 

vel, crushed slag and clinkers from furnaces, crushed 
Fricks, stone chipping, oyster shells, pottery, hard core from 
dust yards, and any other hard and incombustible materia) 
I could get. After waiting twelve months for the Metro- 
politan rd of Works to consider whether or not Portland 
cement concrete was applicable to building , I at 


an average per day about 12 in. all round the walls, grouting 


| in with sand and cement at every fresh layer of concrete. 


We also put in hoop-iron bond at each floor. We could have 
day, which is the — of the apparatus, but 
I consid 12 in. quite fast enoug’ 


tween tee-iron 3 ft. 6im. apart, covered with asphalte. The 
thickness of the walls is to the brick rule—those 70 ft., two 


| floors 27 in., two floors 22 in, and two floors 18 in.; the 50-ft. 


walls are, two floors, 22 in., and four floors 18in. The cost 
t deal of the material 
; or, take the whole of 


| is very strongly built, and as good as one of the warchouse 
| class can be. It is now loaded with goods, very full, and 


BismuTu tx Socrm Avsrmatta.—A valuable discovery of | 
bismuth ore is said to have been made near Balhannah. | 
Some workmen were cpeent in opening up the hill-side in 
seareh of a copper lodé, believed, from surface indications, 
to exist there, and attention was directed to the weight of 
the stuff dug up. A aumber of specimens were examined, 
and they proved to be bismuth of a very rich description, and 
only impregnated with copper to a very slight extent. On 
assaying, about 1} Ib. of stuff, 1 Ib. 3 oz. of bistmuth, in its 
rough state, was obtained. When purified, this yielded at 
the rate of 5 per cent. At present the property has not been | 
sufficiently developed to prove the extent of bismuth-bearing 
country, but a company has been formed to conduct the | 
necessary operations. 


has never shown the slightest crack or settlement. It is | 
harder than most kinds of stone used for building am. 
| and is of one solid mass from beginning to end. While in 
} course of construction, I was honoured by visits from many 
members of Parliament, most of the members of the building 


profession, and many other gentlemen, who took much inte- 


rest in this great test and experiment in building, as well | 


as by yourself. The concrete villa at Addiscombe-road, 
Croydon, is now completed and oecupied; it gives great 
satisfaction, and, it is said, will be the only house the rain 
will not penetrate in that neighbourhood. The lower floors 


are all of concrete, and perfectly smooth and warm ; there is | 


no channei for a mouse or any creeping thing in that house, 
unless it take up its abode with the family.’ ” 


e built upon | 


Tue Frexcu Artaytic Casiz.—The number of messages 
through the French Atlantic cable during the week ending 
the Oth of October was 982, the cable charge upon them 
being 2600/.—showing an increase of 8901. over those of the 
preceding week, partly to be accounted for by the delay caused 
to the messages of the Atlantic Company through damage 
to the land lines with which they are in communication. 

SHIPBUILDING aT Betrast.— Yesterday week the 
vessel yet built in Ireland was launched from the iron ship- 
building yard of Messrs. Harland and Wolff, Queen’s Island, 
Belfast. This vessel is the screw steamer Bavarian, the 
first of three large screw steamers which are being built on 
the Queen's Island for Messrs. John Bibby, Sons, and Co., 
of Liverpool. The Bavarian is 412 ft. in length and 3000 
tons register. The two sister steamers yet to be launched 
will be of equal dimensions ; and it may be stated that when 
the twoother vessels will be launched, there will have been con- 
structed by Messrs. Harland and Wolff, for the same owners, 
a fleet of eighteen vessels, the united length of which would 
be a mile and a quarter—the Bavarian bing the sixteenth 
vessel already launched for the Messrs. Bibby. The Bavarian 
will have her machinery fitted by Messrs. James Jack and Co., 
of Liverpool, and Messrs. 8. Wilson and Co. will supply the 
| sails rigging. The Bavarian, we are glad to state, wi 
be succeeded on the stocks which she has vacated by 6 
} steamer of still dimensions, and, in addition to the 

two sister ships to the Bavarian, Messrs. Harland and Wolff 
| have on the stocks a screw steamer of about 2000 tons register 
| for the Liverpool and New Orleans trade. 





for a building so high ; | 
though at other smaller jobs I have often built 3 ft. per day. | 
| The building is 70 ft. by 50 ft., and 60 ft. high. It consists | 
| of basement and five floors, each floor supported by twelve | 

iron columns. The roof is of concrete 3 im. thick, laid be- | 


AmeEniIcAN TeLzeraPus.—The first line of telegraph in 
the United States, which was between Washington and Bal- 
timore, was laid down in 1844; but the experiment was 80 
unsuccessful that the Postmaster-General, in his report of 
| 1845, expressed his opinion that the revenue could never be 
made equal to the expenditure under any rate of charges 
which might be adopted. The Western Union Company 
alone now works 52,099 miles of line, and 104,584 miles of 
wire, this company having am: by far the 
samy of the telegraphic lines of the United States. . 
Irton, the president of this company, has issued an 
elaborate report, in which he estimates the for all 
the United States’ companies as follows :—Miles of line, 
73,038 miles; miles of wire, 130,606; number of stations, 

5029. Of his own company, he states that ite net earnings 
| for the past three years have been $8,161,645, or $2,720, 
| per annum, which is over 6} per cent. upon the capital. Its 
| gross receipts this year have averaged $600,000 a month, its 
| ex about 5,000. The amount of news 
delivered to the newspapers of the United States i 
| of this company during the past year was 369,503,630 words, 
| for which it received ,509 currency, being at the rate of 
| two and three-tenths mills per word. This immense amount 
of matter was not transmitied to each paper y, but, 
through a combination of wires only to a vast 
system like this, was sent to a large number of places sisaal- 
| taneously with only one transmission. 
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BLAST-HEATING STOVES. 

Forty years ago, when the late Mr. Neilson persuaded 
the Scotch ironmasters to heat the blast supplied to their 
furnaces, there was little difficulty in imparting to the air 
the temperature which it was then considered advisable to 
employ. At that time, “ hot” blast was blast raised to the 
temperatare of 200° or so, but the saving of fuel consequent 
upon even such a slight accession of heat naturally led to 
the employment of higher temperatures, and gradually the 
use of blast heated to 400°, 500°, and 600° became common, 
while in the Cleveland and some other districts even these 
temperatures have been far exceeded, and in some instances, 
as we shall show presently, blast at a temperature of over 
1400” is now employed. The early blast heating stoves, 
such as were introduced at Calder, in Lanarkshire, con- 
sisted merely of a pair of cast-iron mains laid one on 
each side of the firegrate and connected by arched pipes of 
circular section passing over the fire, the latter extending 
the whole length of the stove. These stoves have been im- 
proved by the introduction of stops inthe main pipes, se 
that the blast is made to pass several times backwards and 
forwards over the fire; and by the substitution of flattened 
or elliptical pipes for those of circular section ; and in their 
moditied form numbers of these stoves are still in use. 

The * pistol pipe” stoves now largely used in the Cleve- 
land and other districts were an improvement on the old 
stoves with the arched or “horseshoe” pipes. In the 
“ pistol pipe” stoves the mains are divided by partitions, and 
so also ure the pipes which rise from them, the partitions in 
the pipes, however, not reaching quite to their upper end, 
The arrangement is such that the blast ascends the pipes 
on one side of the partitions and descends them on the 
other, the two parts of each pipe communicating with the 
inlet and exit portions of the main to which it is connected, 
The “ pistol pipes” are sometimes arched at the upper ead 
—b.uwce their name—but frequently they are perfectly 
straight, the two rows on the opposite sides of the stove 
being, however, inclined towards each other so that they 
touch over the fire or central flue. By the employment of 
the pistol pipes, the difficulties consequent upon the unequal 
expansion of the inner and outer sides of the arched pipes 
have been got rid of , and we believe that, all things conm- 
sidered, the stoves with “ pistol” pipes are the best cast- 
iron pipe stoves now in use. On the Continent, however, 
and especially in Germany, stoves of what is called the 

* Was-eralfingen” pattern (so named from the works af 
which they were first employed) are largely used, and we 
believe with favourable results. In these stoves the blast 
is passed through pipes disposed horizontally in tiers, these 
pipes traversing the stoves from side to side, and being con- 
nected by semicircular junction pipes outside the brickwork. 
The transverse pipes were formerly made circular, but are 
now more usually of elliptical or rectangular section, 
Stoves with spiral coils of cast-iron pipes have also been 
employed for heating blast, as have also a number of other 
varieties of which it is unnecessary that we should even 
make mention here. 

In the early days of the hot blast when the temperatures 
employed were low, a heating surface of a quarter or a 
third of a square foot for each cubic foot of blast passed 
through a steve per minute was found sufficient to effect 
the desired end ; but as the temperature of the blast was 
raised this surface had to be proportionally increased uutil 
at the present time it is usual in the best practice to allow 
from one to one and a quarter square feet of surface for each 
cubic foot of blast to be heated per minute. When stoves 
are used for heating blast to a high temperature it is found 
that the durability of the pipes is materially increased by 
providing ample surface, and there are good and simple 
reasons why this should be the case. The heating power 
of any pipe steve depends upon the area of the pipe surface, 
upon the time that the blast is allowed to be in contact 
with that surface, and upon the difference between the 
temperatures within and without the pipes; while it is also 
modified in some degree by the shape of the pipes and their 
arrangement with regard to the general flow of the current 
of bla-t through them. If the heating surface is less than 
it should be, or if the arrangements and proportions are 
such that the stove is traversed teo rapidly by the blast, 
he latter can only be heated to the required extent by in- 
creasing the difference between the temperatures within and 
without the pipes, or, in other words, exposing the latter to 
a temperature which is nore or leas destructive In fact a 
heating stove is like a steam boiler, and “forcing” is as in- 
urjous and wasteful iu the one case as in the othe: 

Wheu properly proportioned, cast-iron pipe stoves heated 

Vv waste gases can be used for heating blast up to 1000° or 
1100° without the pipes being injured ; but these tempera- 

ires are about the limit, amd where still hotte 
use d it is necessary to employ other means of 
ler these circumstances, Mr, E. A. Cowy 
uggested the beating the blast by mean 
of “regenerators” similar to those employed Mr 
Siemens in connexion with his well-know: rnaces, aud 
the plan has new been adopted in several instances with 
satisfactory resulta. Mr, Cowper's “ regenerative stoves” 
coutist of chambers filled with tire-bricks loosely stacked, 

h chamber being furnished with suitable inlets and out 
lets for the blast, and for the gases ly which it is heated, a 
chimaey being also provided for causing a through current 
of the latter. The method of working these stoves is as 
follows ;>—The stove is in the first place allowed to be 


tra 1 ly heating ; h ‘ { thexe 








{ 
gases raising the temperature of the loosely stacked bricks 
until these are strongly heated, their temperature, however, | 


| 
; 
' 
t 


decreasing from the point.at which the gases are admitted 
te that at which they are discharged. When, the bricks 
have been sufficiently heated the supply of gas is shut off, 
aad the blast is to pass through the steve, the 


by the heating gases, Thus tha@blast tirst comes in contact 
with the bricks which have been Meast heated, and gradually 
passes om to those at a higher.and higher temperature, 
being finally discharged immediately after it has traversed 
the bricks which have been subjected to the intense heat 
due to the combustion of the entering ga-es. When, by the 
passage of the blast through it, the temperature of the mass 
of bricks has been reduced as low as is considered advisable, 
the blast is again replaced bythe heating gases, and its 
temperature again raised ready for heaticg a further quan- 
tity of blast. It will of¢otme be understood that the 
stoves are worked in pairsygne ‘stove undergoing the heat- 
ing process while the other is being traversed by the blast. 


the heat being all of refi material, and at the recent 
meeting of the fron and. § Institute at Middlesbrough, 
Mr. Henry Cochrane stated that at the Ormesby Works, 
where these stoves agé ii use, the mean Working tempera- 


mouth of July lag was 1291°, the temperature ranging 
from 1118°, the minimum, to 1400° and upwards. Mr. 


heating gases to be obtained, and they utilise very perfectly 
the heat produced by that combustion; but they are open 


between the fire-bricks gre apt to become clogged by the 
dust or other deposits left in them by the waste gases used 
for heating. ‘To ayoid the inconveniences due to this cause 
it has been found necessary at the Ormesby Works to 


tions, in which the waste gases are made to deposit the 
dust, &c., befure being adtnitted to the heating sioves. 
Fully appreciating the many meritaof the “ regenerative” 


Whitwell, of the Thornaby Irenworks, near Stockton, 
about two years and a half ago introduced the blast-heating 
stove now known by his name, aud Which Lids fair to or 
sede all other varieties yet introdweed in those distrtina abery 
the benefit of worki.g with blast.of a bigh temperature are 
appreciated. Like Mr. Cowper, Mm Whitwell heats the 
blast by bringing it in contact with firebrick surfaces pre- 
viously heated by the action of combustible gases; but, in- 
stead of stacking his firebricks loosely, im the same manner 
as they are arranged in a Siemens régenerater, he formes 
them inte walls with intermediate flues, through which the 
blast and the combustible gases are alternately made to 


the small interstices between the bricks, and, as ready 
means are provided for cleaning, the deposits from the waste 





aee eer for heat - e me rot 


By the use of Mr, Gowper’s stoves the blast can be | 
raised to a very high temperature, the surfaces exposed to | 


; 


direction of its current being the reverse of that followed | 


DETAILS OF CONTRACTOR’S LOCOMOTIVE. 


CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., LINCOLN, 





The Mlustrations, which we publish on page 270 of the 
present number, will explain the construction of Mr. Whit- 
well’s stoves more clearly, the upper figures on that page 
representing a stove adapted for heating 3000 cubic feet of 


| blast per minute. In this stove the gas for heating is ad- 


mitted by the pipe, B, and enters the stove through an 
argand burner having an annular and central jet, as re- 
presented in the section, which also shows the branches 
through which the jets receive the necessary supply of air. 
The air admitted to the gas on entering, is not sufficient to 
produce perfect combustion, the latter being completed by 
admitting a further supply of air to the gas at different 
points during its course through the flues. This secondary 
supply of air is admitted through perforations communicat- 
ing with air flues built in the division walls, the effect of 
this arrangement being that the heat is more equally dif- 
fased throughout the whole of the stove than it otherwise 
would be, and a very intense heat at any one point is aveided. 
The perforations in the air flues are, of course, on one side 
only, or otherwise the blast, when it is traversing the stove, 
would pass through the walls instead of under and over 
theme In our engraving only two of the secondary air 
ways are shown. 

The heating gases, after traversing the stove and passing 
alternately over and under the division walls, are led off 
thrench the fine, D, to the chimney, the mouth of this flue, 





ture of the blast supplied to one of the furnaces during the | 


Cowper's stoves also enable a thorough combustion of the | 


to the somewhat serious practical defect that the interstices | 


erect extensive “ separators, * or chambers divided by parti- | 


system, and, at the same time, desiring to avoid the prac- | 


tical defect to which we bavejust alludél, Mr. Thomas 


pass. Flues of considerable area are thus substituted for | 


like that of the inlet flue, B, being furnished with a valve 
by which it can be closed; these valves are shown raised 
in the section. When the stove has been sufficiently heated, 
the combustible gases are shut off, and the blast admitted at 
C, lose to the gas outlet, from which point it is made to 
traverse the stove to the pipe, A, which conducts it to 
the blast farnace. The pipes, A and ©, are fitted with 
sluice vaives. 

The duration of each “turn,” or the times during which 
each stove is being heated by the gases, or cooled by the 
blast, may vary slightly ; but at the Consett Works, where 
four of these stoves are worked in connexion with one of 
| the blast furnaces, the time is usually about two hours, the 

stoves being changed in pairs. The stoves may, however, 
| be changed, one at a time, each hour, if preferred, so as to 
check any irregularity in the temperature, care being 
| taken, however, that two are always “in blast” at once. 
For clearing the stoves two sets of cleaning valves, 
| E.and ¥, are provided, one set communicating with the 
tops ‘and the other with the bottoms of the flues. In 
Working a stove is cleaned every three months, 
; ahd this @peration is performed without entering the stove 
and without its eheer @ necessary that the latter should be at 
all cooled down. 

As regards the durability of Mr. Whitwell’s stoves the 
evidence afforded by the practice so far is very satisfactory. 
The first trial stove ou Mr. Whitwell’s plans was erected 
at the Thornaby lronworks two and a half years ago, and 
we are informed that so far the walls show no sign of 
damage by the action of the heat. For the first and sec ond 
chambers at the bot end of his stoves Mr. Whitwell either 
builds the walls, or faces them, with bricks composed of 
half clay and half gauister, er with bricks “equal to Stoure 
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idge” ; the ining chambers f, this 4 
bridge remaining are built of good ordinary | ef, pase: which held ine 


















































































































firebricks, the walls being formed of “lumps” ’ ~ 
12 in. by 7 in. by 2} in. rubbed together, so as to have few Ths tstitgel the apeerpea aiiecon ; * 
joints and good bond. ——s motion of one drum only, is as 
We have ae a me Melee stoves are e yy. My = parte are mapend map ory age ge 
the Consett Works, and the lower figure on 70is aj’ communication betwees terior 
plan showing the arr ' at end the a it is closed by 
there. The tem : est trom thes 2 read or ehutter, 16 
stoves at Consett wie recently 4aken by Mr. KE. A. Cowper shaft, ,and a io Ghue 4 
and Mr. Charles Cochrane, to be 1420° in} and the edge, Be per: gr aegph operat 


‘ie fh 
Pati Es 4 
gle. aA - 


the middle of a “ turn,” 
blast” one hour. The ; 
pyrometer, and the tuyere p 
fact it isthe rule that # 
hot, and this is the peint® 
the blast is not allowed iv 
which Mr. Whitwell’s 
ture containing 48 per cents 


formed that it is we rking 






having been “on | ¢, this ing reaching its maximum area w 
Aaken by a Siemens | are in the positions shown in Fig. 5. As the drum ¢ 
ot at thetime. In | its motion the shutter, 7 k, returns again towards the po 
Wa shall be kept red | showa in Fig. 3, ag ae which page “Spent 
; temperature of | *¥¢pt found to the discharge opening, g. eu sur 
eb at Pima to | face, ef, is made of such length that the fen edge, k, of the 
i io athelting s mix- shutter keeps in contact with it during the time that the point, 
, a ce hi, Pp of the drum, « (the point of greatest eccentricity) is 
"ke : 4 of 17 + | Oe between the points d and e of the circumference the 
< : cousgmption 7} owt. | casing-—and in fact somewhat longer—thus preventing any 
of coke per ton a pig, thi % Abe average consumption | pack leakage. il 
over a period of six months, = furnace is turning out oe FT A 
upwards of 400 tons of * grey. forge’”’.per week, two-thirds ow 3 nN 
of the burden being Cleveland stone, and the quality is very or a ~— ie 











regular and good. ‘The ¢onsumption of fuel of this furnace Kes) . ay 

is exceedingly low, and we; im fact, know of no furnaces, AK J ee 

even in the hematite distriet# smelting ore containing 55 TAX 

or 60 per cent, of metaliie fron, which are working at less YR 

than 19 ewt. of coke per ton of pig. ¥ 
Besides the stoves already referred to, a second and | . 

larger set, having 46,00@ squate fect of surface, is now | 


against ba Dr . ; : 
gine power was insufficient to , 2a oo 
ment the model, although driven through a and gear- 





being erected at Comsett, . these stoves being applied to a 
new furnace, which it is expected thatit will be ready to 


\ 
j 
3 
Pe 








be put in blast early heal year, Messrs. Schneider and Ceo., - SAKAI 4 ia A | _— . j ing, was found to utilise 78 per cent. of the indicated ager? 
of Creusot, are likewise putting down two sets similar to {i N of engine when exhausti against a drag of 6 of 
those just mentioned ; and Mr, Whitwell’s stoves are also{ "SO \t—(CttCN SS water, This isa very high duty, all things considered, but 
being adopted by Messrs. De Wendel amd Co., of Hayange, | | YS at the same time we see no reason—judging from the con- 
and at other works on the Continent. ‘ \ Ya struction of the apparatus—why an ot 7 good result 
MS | ORY should not be obtained from the trial of the 1 ona 

: ie aie a cual me large scale. The fans which have been applied for venti- 
COOKE’S VENTILATING MACHINE. a = lating have been found to yield an effective duty of 

Tue experience of the last few years has demonstrated | | a nici eM frota 4). to 65, of im some cases nearly 60 per cent. of the 
that in the vast majority of instances the ventilation of a | /— r wpplied; but the efligiency, even of the best fans, 
mine can be effected, not only more conveniently, but more aries very rat di t speeds and under different 
economically, by mechanical means than by the old system - eireumstanees, , unless used on the duplex 


are now—and have beeu for some time ‘past-—im-use both°in | be moving always in contrary directions. One reason for red eannot be conveniently worked 
this country and abroad with most satistuctory results. The | this is, that the air contained between each drum and the pressures. tee (enon nee 
mechanical appliances introduced fox effecting theventilation | interior of its cylinder is nearly a complete crescent, and | hand, 7e epee eee her 
of mines may be divided ite two principal classes, , | consequently much smaller at the horns than in the middle. pee: Rapa : 
first, the centrifugal ventilators, or fans; > | By having the second drum working at the-horns when the jeve in w modified form it might be advan- 
machines of what may be called the class, which act | first is working at the middle of its cresceng, of air, the two es yee employed for mpplyns blast to te ay furnaces 
by varying the capacity of the whieli the ait | driims are made together to give an equaBle stream of air for si ) a 
is drawn and from which it is “Buck of these | in the shaft. A second reason for adopting this n is, that, theven: vings, it clearance were left at the ends, 
classes includes many varieties, varying sére-or less froin) convenient sizes for mine ventilators are apt to be too long, | and. ~ a working purts, the total area for e would 
each other and possessing various degrees of efficiency. Thuaij and if the weight is to be divided this plan admits of the | Bot.exceed one square Allow then even: that the air 
in the “centrifugal” clase. we have Nasmyth’s, Lloyd’é,4 convenient disposition of the engine which we illustrate, | will, rush this opening, with its conse- 
Guibal’s, Waddie’s, and Rammell’'sfaus, while in the“ vary+{ while, at the same time, doubling the bearings of the ma- yey ry ive friction, at the theoretical velocity, it 
ing capacity” class, come Stravé's,) Nixon’s; and Lemeille’s} chine, A third reason is, that, although the drums are per- | willbe that there is still a leakage at 5 in. water gauge 
ventilators, andjastly, the new i feetly balanced as respects their own rotation, as may be seen | of only 8000 cubie feet per minute, a loss due to that water 
by Mr. John Cooke, of Darlington, which wenotieedfavour- | on the plan; there remains the reciprocation of the shutters | gauge, whatever may be the quantity of air ng from the 
ably in our aceount of the recent meeting -of the Iron ‘and | and their Jevers and connecting rods, which, instead of intro- | mine. The performance of this ine at bin. water gauge 
Steel Institute at Middlesbrough, and of which'we publish | ducing vibration into the machine, are by this means made | being about 158,000 eubie feet of air, the loss by leakage 
engravings on page 271 of the present number. The machine | to compenstte each other through the girders upon which | would appear to be uo more than 5 per cent. As to friction, 
we illustrate, which is now in course of construction by Mr.| they respectively act. A fourth reason, not unimportant | the whole weight is carried on four bearings for the drums, 
Cooke, is of a size suitable for a 10ft. pit, and it is intended | in large machines, is, that the shutter as adopted in the | and four for the shutters, to which is to be added the friction 
to yield, per minute, 180,000 cubic feet of air with an ex-| plan (the small weight of this shutter being as much | of the shutter cranks and rods, and of the en ne and side 
haustion equal to 3 in. of water; or 160,000 cubic feet with | as possible concentrated near the axis, so as to assist its | rods. Nothing absolute can be stated on this ead, for the 
an exhaustion of 4in., or 120,000 cubic feet if the drag is | pendulous action, and diminish as tauch as possible the | weight of the moving parte is about the same as with centri- 
increased to 6 in. of water. travel of its centre of oseillati6n}-has the pressure of the | fugal machines, while, as has been observed, the are 
Referring to our engravings it will be seen that Mr. Cooke's} air on one side only, and senoegpens puts a certain | more numerous. Mr. Covke’s ventilator, moreover, has « 
ventilator consists of two drums, a, each 8 ft. in diameter and | strain upon its connecting red, which, by 


of ventilating furnace ; and numbers of mechanical ventilators The two drums, a, are so connected to the engine as to een 9 is, one f receiving and condensing the air 
i ve! 
against 


this duplicate | great advan’ for mine purposes in the immediate com- 
16 ft. in length, these drums being mounted eccentrically on | arrangement, exactly counterbalanees that upon the con- ane or log a areca to that of the shaft, that can be 
the shafts, 6. The amount of eccentricity of each drum is} necting rod of the other machine, the strain of course | alinost i ; ween the mine and the 


2 ft., and each as itrevolves thus moves in contact—or almost | passing through the side rods from one drum to the other. air in the event of the m 
in contact—with a cylindrical easing, ¢, of 6 ft. radius. The | When the machine is not duplicated it is proposed to place "| natural or furnace ‘ven 
casings, c, are closed at the ends by the brick walls which | balance weight near the axis of the shutter, at the same tite] mean titte. * This is . 
form the side of the apparatus, these walls being coated with | partially balancing the pressure of the air, and making the shutter from its counecting 
plaster over those portions against whieh the ends of the | shutter vibrate more in sera with the revolutions of the | of the cylinder.” It: may’ 


: so that either 
ae we adopted in the 
My disconnecting the 
img it back elear 
a Lemielle 






































drums, a, work, and being connected at the top by the|drum. The next thing to be observed on the plan is that | machine can be con ; ; ‘A i, get « modifics- 
covering, i. The casings, c, it will be noticed, ate Lt teen: the opening on the top of each machine is equal to the ex- | tion of the ventilator we have 
plete cylinders, each being open for s portion of its cireum-| treme opening of the shutter into the cylinder internally. | : al he 
ference, de. The air from the mine is led te the apparatus | The machine whose shutter is in this position ty-at its greatest | SHIPS OF Want Ae , easels at ail 
by the shaft, A, which communicates with the space sarround- | work, while the shutter of the other machine is closed, and cently been issued 1 ; J = be b ‘it 
ing the casings, c, and it is drawn into these casings, and | « tly no work is for a momant going on there. It | cleanest AG fahi F taltorie 
finally discharged atthe openings, g, by the action of the | will also be tétieo| that the openings which have been spoken ; during tu: eth setempgptnens sn 
revolving drums, a, im a manner which we shall now pro- | of areanuch greater than half the area of the shaft to which 14 sre now being : Der we as ‘yr 
ceed to explain. the machine 1s = This is to avoid giving the ait | were ie “ten a Mr, Reed's | . 
Referring to the part sections, Fig. 3 and Fig. 5, it will be | higher average velocity in any part of ob age al — Rdmiralty, OO ledgned on Cbptale 
seen that the opening, de, in each casing, c, does not at all | themachine than that prevailing in the The Captain and the: Babe tn 3 desi ‘ F re 
times communicate freely with the space surrounding the ———< oe thick part of the crescent doing: much mote | Coles’s turret plan, the former 7 a, ee. 
casings, but is, during a certain portion of the revolution of | than of the work then going on, the ing has in Coles he : Mr. Leied. * esars. Fi Laird 
the corresponding drum, closed by a curved shutter, j k. These | been proportioned so as to realise the velovity. be fe Bp yin My lp ith eas tic 1 
shutters are each fixed on a shaft, j, one end of which passés| ‘The method of driving the drums will be readily under- p y and all, — an Sepesed 





or lever, jl, Fig.,4. Each arm, jt,is ft. long between} will ‘be seen that the shafts; 6, aro provided Seven are building 
centres, this length corresponding to the distauce between | endewith cranks, which are coupled to a crank of 
the centre of the shaft, j, and the centre, m, (Figs. 3 and 5),) throw fixed at the ent of the erank shaft of 

from which the earve of the lower part of the shutter, j *, is | engine placed by the side of the apparatus. “The motion 
struck. In fect the centre, /, of each arm, j 1, agrees| thus communicated from the engine to the druins it the 
exactly in position with the centre, m, to which it corre- | mapper asthe coupled wheels of # locomotive are 
sponds. Ou one end-of each of the main axles, 6, is fixed ae which will no doubt be found ‘to wor 
4 crank, as showman Fig. 4, each crank having a2 ft. throw, | wi The arrangement also allows either drum to be dis- 
and the centre of it’ crank pin, », exactly corresponding in | connected when ittequires to be ren 
i age of the other. 


through the side of the machine, and has keyed on it an atm | stood by inspecting Figs. 2 and 2. From these tigures it 
i at 
to 


position with theeentre of the eccentric dram onthe same shaft. | ing the continued stopp: 
Hach of these qtanks is connected by a liuk, #/; to the exd, | sufficient in mines, at least, to justify 
!, of the cortespemaing rocking aru, j/; and as the length| We think that the we have 





of this link is equal to the radius of the drum,'4, added e's ventilator will that the machine 
to the radims, mp, of the lower part of the eprresponding the 





shutter, jk, it follows that-cach shutter is im constant 2 interested in mind Ventilation’ “Thea tus consisted : . 
coutact with thé drum to which it belongs. lower edge | of but few parts, and those are al! of simple construction, | returns were ' 
*, of each shutter s#eeps.pver « ecurfed euriges of piaster,'and are subjected to nothing more than very ordinary Laird, 
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EXHAUSTER FOR VENTILATING MINES, 
DESIGNED BY MR. JOHN COOKE, ENGINEER, DARLINGTON. 
(For Description, see Page 269.) 
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BLAST FURNACE CHEMISTRY. 


A rew weeks ago (ride an article on “The Reduc- 
tion of Iron Ores,” on page 165 of the present volume) 
we directed the attention of our readers to some ex- 


periments recently mad by Mr. I. Lowthian Bell, to 
determine the temperatare at which the reduction of 
the ore wes commenced in’ the blast furnace. Mr. 
Bell out of his experiments in a paper 
read by before Chemical Society, and since 
i been published it has heen criticised in 


a German pee tae by M. Charles Schinz, of 
St the known metallurgist. M. Schinz 
has fa ns With a copy of his remarks, and the 
following traoslation of them will, we think, be read 
with interest by many of our readers : 


The Chemistry of the Blast Furnace, according te Mr. I. L. 
Bell's experiments. 
By M. Cuarim Scniyz. 

Me. L.-Lowthian Bel! has lately read before the Chemical 
Society » paper on “ The Chemi of the Biast Furnace,” | 
this paper, which is published in the Journal of the Society | 
for June last, containing an account of a series of experi- | 
ments which he has on the proeess of the reduction of 
the iron ores in the blast furnace, and by means of which he 
intends to. prove thet this reduction takes place at a tem- 

much lower than that previously found by Scheerer, 

men, and Tunner. 

Mr. Bell comments at Grst upon the irregularity with 
which the ia the blast furnace come down, and judges 
from that, the volumé of the blast furnace cannot be 
divided precisely into “zones.” It should be stated, with 
regard to this, that it is absolutely wrong to charge a furnace 
with pieces varying much in size, this variation, of course, 
producing an unequal reduction and an irregular descent of 
the layers. But if this mistake is often made in England, it | 
does not follow that the temperature in the blast furnace 
with careful charging, should not decrease in an uniform and | 
constant manner, so that it may really be divided into zones, 
limited by fixed temperatures: a difference of temperature | 
is not even a necessary consequence ef charging the furnace | 
with pieces of unequal sixes, as the hot gases give up the 
heat with equal rapidity to large and smal! pieces, beeause 
thes transfer depends simply upon the heat-conducting power 
of the materials. Lf, however, the free space between the 
pieces of the charge is not the same on both sides, the gases | 
will rise much quicker on one side than on the other. 

Of course smail of ore aro more quickly and more | 
completely red than larger ones, but large pieces, as 
well as small pieces, will be acted upon according to the ex- 
isting temperature by the rising carbonic oxide; while, if 
they descend to such a depth of the furnace that the slag 
begins to run, the reduction ceases entirely, and afterwards 
it can only be accomplished, at a still higher temperature, 
out of the slag which contains oxide of iron, by means of 
solid carbon. But that cannot influence the action of a zone | 
of reduction, for the reduction by means of solid carbon is a 
different action, including other phenomena, and has to be 
examined separately. 

If now the experimenters above named fixed the limits of 
their zones at very different heights of the shaft of the fur- 
nace, they have cither erroneously taken the depth of the 
furnace as the extreme limit, whilst the volume of the zones 
ought to have been decided, or but very uncertain means of 
determining the temperature must have been at their com- 
mand. 

Mr. Bell has, on the other hand, put the ores to be reducéd 
for a greater or leas time into the iron pipes by which the 
gases are led from the furnace, and, moreover, into the pipes 
of furnaces of different size which, of course, give off gases 
of different temperatures; and, as he has thus found that a 
reduction takes place even at the melting point of bismuth | 
(267° C.), he argues consequently that al) that has been | 
formerly stated about the tev perature necessary for the reduc- 
tion must be wrong. If Mr. Bell has really measured his 
temperature in @ correct manner, of course then he is entitled 
to this conclusion; but it is a question whether Mr. HBeil’s | 
measurement of the temperature does not depend upon a 
delumon All compact metals possess a much greater heat 
condacting power than the ores. If we put upon the bottom 
of a gas pipe pieces of ores and a piece of metal, the latter 
will not melt, for the atmospheric air cools the tube trom | 
below, and deprives the piece of metal which is in contact 
with the tube of the heat necessary for the melting, whilst 
the pieces of ores, with less conduc ting power, are ex posed j 
to a perceptible higher temperature. 

Lf we suppose that the temperature of the pieces of ore 
was the same as that of the piece of metal which served 
for ascertaining the temperature, the conelusion at which Mr. 
Leil arrived is still only delusively correct, for the conditions | 
of the chosen method of operating are different to tho<e exist- | 
ing in the biast furnace. the quantity of gas paseng through 
in proportion to the mass of ores is much larger in the pipe 
leading off the gas than in the shaft of the furnace itself | 
My own experiments (see Documente betreffend den Hokofen) | 
have proved that the reduction is as much accelerated by the | 
proportionate quantity of gas as by the amount of carbonic | 
oxide which these gases contain, and that the intensity of | 
the reduction, thereiore, depends together upon temperature, | 
quantity, and abundance of CO, and that no comparable re- } 

ults can be obtained without teking inte consideration, and | 
without determining, all these three factors, The influence 
ot the compesition of the gases upon the process of reduction 
has been presumed by Mr. Bell, and he has, therefore, made 
special experiments with gases of the furnaces at Wrbna and 
at Clarence. 

These gases have, according to Mr. Bell, a composition : 

18 CO+H, 16 C O*, 71 N (Wrbna) and 
82 CO+H, 6 CO*, 62 N (Clarence). 
But such a composition of blast furnace gases is almost 














| cent.,.and in the latter case 14.71 per cent.; the surplus of 


| duction still takes place even with a small proportion of C O, 
| proved by that, for oxide of iron when brought into contact at 
| of C O, will change that C O into C 0%, if not.as easily, at 


| ascertaining by means of combustion the quantity ef CO 
| contained in gases. 


oxide alone exists after the blast has passed through a fifth 


impossible, for these must contain, if no direct reduc- 
tion by means of solid carbon takes place, for 100 equivalent 
of nitrogen 26.6 equivalent of vaporised carbon, and 24.6 
uivalent of oxygen, plus the oxygen added by the reduction 
of the ores. 
Now, the gases of the Wrbna furnace contain : 
i8COand 1600° 
6.5 oo 1 “= 2246 O 
" , for 100 8 0 
the surplus of oxygen frem the ores would ‘ 
81.60 — 26.61 =5.18 ; . 
well, but whence came the 16 C 0? 
Besides 13 C O and 16 C 0* contain 
6.5 » 8 vola=1446C, 
which gives 20.42 carbon instead of 26.51 for 100 N, 
This result of Tunner’s analysis is, therefore, 
wrong. 
The composition given for the gases of the Clarence 


furnace, name! 
32 C0, 6C O, GBH, 
is just as false. 

These gases contain 22 volumes of O for 62 N, and this for 
100 N=36480; next, also, they have 19 carbon for 62.N, 
or for 100 N there would be 80.64 carbon. The surplus of O 
thus equals 8.88 percent., and of C=4.04 per cent. 

The gases of Clarence lronworks should have, according to 
Mr. Beil's own calculation, the composition : 

Cold blast : 

Weight of carbon 32.70=volume 30.48 
~ oxygen 50.22 » 861i 
» nitrogen 142.60 » 11348 
per 100 B—39.94.0 
Hot blast : 
Weight of carbon 23.34 volume 21.76 
pa oxygen 35.82 » 25.04 
»  Ditrogen 92.73 » 60.74 
, 85.482 C 
per 100 N= 4) 20 


The surplus of oxygen would be, in the first case, 443 per 


carbon in the first case, 0.31 per cent., and in the latter case, 
0.35 per ent. Bat that does not correspond with the analysis 
whieh gives surplus of O—8.48, and surplus of C= 4.04. 

I only mention this examination of the analyses in order to 
show how casily such analyses are used for final conclusions, 
without proving whether they are really correct. 

The incorrectness of these — had no influence upon 
the application which Mr. Beli has made of them. He 
intended to show with the first composition of gases that re- 


and that has really been the ease; but not the least thing is 
a sufficient temperature with gases which contain only a trace 


least as completely as oxide of copper, whieh is used for 


Mr. Bell next discusses the question, how the saving of 
fuel by means of « hot blast is to be explained. We have 
here especially to mention that with a cold blast an increase 
of the fuel will always produce a uct richer in carbon and 
graphite, whilst an increase of the temperature by means of 
a hot blast will never eceure the same success. This fact 
alone should have opened long ago the eyes of mining engi- 
neers as to the real cause of the effect of the hot blast ; for 
if a hot blast effects a saving of fuel in the furmace, the dis- 
posable amoant of carbonic oxide will be natarally much de- 
creased, and the reduction as well as the carbonisation of the 
product, by that agent, will be prejudiced. But as all, or 
almost ail, iron is gained from the ores by applying a» hot 
blast, the reduction which cannot any longer be produced in 
a complete manner by carbonic oxide, must necessarily be 
effected by means of solid carbon. That is the solution of the 
problem relating to the wonderful effect of the hot blast. 

The diagrams (deduced from Ebelmen) which Mr. Bell 
gives, and which show that with a cold blast C O appears 
only 5ft. above the tuyeres, whilst with a hot blast this 
height is increased to 94 [t., lead to a very erroneous concep- 
tion of the case. Although these results of Kbelmen were 
both obtained at Clerval, the construction of the furnaces 
differed very mach from each other. The furnace of 1830 
with hot blast bad only a capacity of 11.27 eubie metres, 
whilst the capacity of the furnace of 1841 jwith cold blast 
was 23.98 cubic metres, and the total heights of these 
furnaces were only 8.67 and 10 metres. 

Calculating now the volumes of the separate parts of the 
furnace, we find that in the one furnace, as well as in the 
other, with hot blast as well as with cold blast, carbonic 


of the total capacity of the furnace. 

113 kilogrammes of coals, requiring 3880 kilogrammes of 
air for their transformation into C O, are consumed per hour 
if a hot blast is applied. If these 3880 kilogrammes are 
heated to 182° C., 3860 x 0.24. 182= 160478 units of heat are 
introduced into the furnace, the heat representing es 
70.6 kilogrammes of coals. 

The heat in the furnace corresponds thus with a quantity 
of coals equal to 113+70.6=185.6 kilogrammes. If a cold 
blast is used, 153.5 kilogrammes of coals are hourly consumed, 
he quantity of heat in the furnace with a hot blast is thus 
greater by am amount equal to 183,6—153.5=30.1 kilo- 
grainmes of eoals. Whereas the hot blast produces per 
hour only 85 kilogrammes of pig iron, and the cold blast 
119 kilogrammes 

The consumption of fuel in the furnace is thus per 1 kilo- 
gramme of the product :— 

For a hot blast= 219 — 1.3. 
bo 


For a eold blast = 155-5 1 29, 





ily 


The latter system is, therefore, the most advantageous one, 
and the favourable effect of the hot blast disappears in the 
present case altogether. But the only reason for that is, that 
the capacity of the furnace with a cold blest is more than 
twice as great, as this increase of the capacity has the same 
effect as the hot blast. 

Mr. Bell tries to prove the same thing in a different 
rmaanner, but he makes from the beginning a mistake by sup- 
ee of heat must give the same re- 
salts ; 


same saving in the consumption of fuel as the hot blast. 
imerease of the height of the furnace, without altering the 
other di ions . i ly, demands also a 
pressure of the blast, which can only be produced by an in- 
erease of power ; but this inerease of power requires for its 
— also an increase in the consumption of fuel. Mr. 

ought to have gaid that an increase in the capacity (in- 
stead of an increase Of the height of the furnace) effects a 
saving. 

But, also, an increased capacity of the furnace produces 
only then asaving of fuel equivalent to the hot blast, as at 
Clerval, .af the hourly consumption of coal in the larger 
furnace is not greater than in the smaller furnace, as it was 
the case at Clerval, where the proportion of the consumption 

11. 


113 ‘ Ae 
Was 153 5 and that of the capacity 5754 Only in that case 
the capacity of the zone of reduction is increased in proportion 
to the ores passing through, and that is what has to be at- 
— in order to produce a cheap and, at the same time, 
good pig iron. 





ENGLISH AND CONTINENTAL INTER- 
COMMU NICATION.* 
By Mr. Perry F. Nunsey. 

Owe of the most prominent and important questions of 
the present day, and one to which a very wide-spread atten- 
tion is being given, is that of providing a more easy and 
rapid system of intercommunication between England and 
France than we at present possess. Nothing is more obvious 
than the necessity which exists for improvement in this 
direction. The steam packet between England and 
Franee—which is in facta service between Great Britain on 
the one hand and Europe and the East rally on the 
other—is about the worst we have. It is an undoubted fact 
that the great majority of the passengers crossing the 
Channel suffer—short as is the sea —extreme dis- 
comfort front Bea-sickness and want of shelter during bad 
weather. Not unfroquently the traveller from India or from 
America finds the British Channel the most unpleasant part 
of his journey, and he sometimes looks forward with more 
anxiety to the state of the Channel] than to the heat of the 
Red Sea or thé passage of the Atlantic. In the case of 
America, he will often select a French or an English vessel, 
according to the country which he desires to reach, in order 
to avoid the Channel crossing, rather than from any other 
eonsideration. are now, exclusive of the routes by 
Ostend and Antwerp, 310,000 passen f annum to 
provided for, of whom 142,000 ued ter Eainis, as the mail 
route. Those numbers are undoubtedly eapable of great 
augmentation on er facilities and inereased comfort 
being afforded. But the existing steam vessels, restricted as 
to their dimensions for want ot better pier and harbour ac- 
commodation, are disproportionate to the service. Larger 
vessels, with less movement in rough weather, more sheiter, 
and better accommodation generally, would, do much to 
mitigate the discomforts of the sea p Pending the 
successful issae of other more extensive and more permanent 
projects it would be well if these improvements were effected. 
But larger vessels cannot be employed for # fixed service 
until better provision is made for embarking and disembark- 
ing passengers, especially on the French coast. The Society 
of Arts, ever on the alert to im e the social position of 
mankind, has offered its gold medal for the best design for a 
steamer whieh shall afford the most convenient shelter and 


| accommodation to passengers on the deck of the vessel 


crossing between France and England. The attendant 
circumstances of the case, however, obliged the society to 
specify that the steamer is not to exeeed in tonnage and 
draught the best vesgels now in use between Folkestone and 
Boulogne. There have also been other schemes propounded 
at various times for vessels of special build suited to the 
resent harbour accommodation. Into these propositions, 
ae, it is not our present purpose toenter. The growing 
necessity for a radical improvement teaches us that they can 
only be regarded as temporary expedients which must give 
way in course of time to more permanent works. We will 
therefore proceed to the consideration of the more important 
and extensive projects whieh have been placed before the 
public during the Inst few~years. These consist of tunnels 
driven beneath the bed of the sea ; submerged roadways and 
tubes ; large ferryboats — the trains on board, bridges 
across the Channel, and em ments. . 

if we glance at the history of the question we shall find it 
to extend further back into the past than i 

Something like a score of projects 
communication between the two countries have been proposed 
from first to last. Up to the eloee of the year 1866 three 
Freneh projectors had proposed tunnelling under the Channel ; 
five English and two French inventors had proposed sub- 
merged tubes; one Frenchman ag an arched roadway 
ot tunnel, and an Englishman a bridge. Since that time 
there have been some seven or eight proposals for effecting 
ject; to these attention will presently be speciall 

di The idea of tunnelling is much the oldest; 
seven 


French engineer, M. Mathieu, 7 i 
penal the scheme } 
tails of his plan and 


ing held on 
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Consul. In 1856, M. Thomé de Gamond proposed 
scheme which received more than ordinary notice. 
plan was to form in the Channel thirteen islands by carrying 
materials out to sea, to sink shafts through them into the 


one to the other. A commission of engineers was appointed 
and they carefully examined M. de Gamond’s data and con- 
clusions, and pases his geological investigations, which 
were the first steps taken to py oe a ey nad the 
nature of the strata beneath the Channel. investiga- 
tions supported the theory that the Straits of Dover were 
not opened by a sudden disruption of the earth at that point, 
but had been produced naturally and slowly by the gradual 
washing away of the upper chalk; that the geological forma- 
tions beneath the Straits remained in the original order of 
their deposit, and were identical with the formations of the 
two shores, being, in fact, the continuation of those forma- 
tions. Acknowledging the scientific accuracy of M. de Ga- 
mond’s conclusions, the commission recommended an appro- 
siation of 20,0001. to make preliminary examinations. 
be plan, however, was finally rejected on account of its in- 
terference with the navigation of the Straits. The sub- 
merged tube projectors of that time, with one or two ex- 
ceptions, appear to have given the subject less study than 
the advocates of the tunnel, It was a work very easily 
effected ; you Ser bers to ¢onstruet your tube in sections ; 
float them over the p Tine’ of route; sink them and 
connect their ends; pump the water out, and the thing is 
done. Hear how one of these facile gentlemen deseribes his 
roject : 
n My plan ia simply to construct wrought-iron tunnels in 
separate divisions ; to sink them on the bed of the water, and 
then to commeet them. It will be admitted that to construct 
such a tunnel would be an easier matter than to build iron 
vessels, as it Would be the same shape the whole length. 
Then to sink it on the bed of the water would be the work of 
afew hours for each division of 400ft. in length” A mo- 
mentary fit of reflection, however, seizes him when he has 
sunk his lengths of tube, for he says :—* Perhaps the part of 
the work which will appear the most complicated will be to 
connect the divisions under water.” But, quickly recovering 
himself, he adds :—‘ The operation will be attended with no 
extraordinary difficulty to those who can remain during half 
an hour in deep water.” Turning to the shore ends he ob- 
serves :;— As regards that part of the tunnel which would 
be near the shore, it would be sunk under ground, and 
covered with stones fastened together, so as to render them 
immovable. . . hen the railway will be formed in 
forming the tube; there will be no hills to cut throughi, 
valleys to fillup, nor arches to build; in short, the sum total 
of the work is comprised in the tunnel itself.” Warming 
with his subject he grows bolder, and says Pp tag 
the divisions to be 1000 ft. in Jength ; in that ease, oniy 10 
divisions would be required to join the rails of the South- 
Eastern Railway with those of the Calais and Paris. Now, 
supposing each of these divisions would cost 40,0007., the 
cost of the whole would be 4,160,0001.; and if we allow for 
the expense of throwing them in deep water, of connecting 
them, of building stations, &.,on a magnificent scale, it 
will, 1 believe, be found that the sum of 8,000,000/. sterling 
would be quite sufficient to complete the submarine railway.” 
Really the manner in which this gentleman speaks of throw- 
ing into deep water iron tubes a thousand feet in length, and 
capable of containing a railway is most refreshing, and must 
have been very encouraging to the sea-sitk continental 
traveller. 

Turning te another project we find i¢ to consist in crossing 
the English Channel by means of a tube made of strong 
plate iron or cast iron, lined and prepared for that purpose, 
and which, placed at the bottom of the sea, should contain 
the two lines for the trains which would run within it. The 
slope given to the submarine railway would admit of a motion 
sufliciently powerful to enable the carriages to cross the 
Channel without a steam engine. The greatest depth of the 
sea at the middle of the Channel will admit of the construc- 
tion of inclined planes, by means of which the train would 
be enabled to reach a point where a stationary engine, or 
atmospheric pressure, might be employed in propelling the 
= to the am of the land railways of France and Eng- 
and. 

Another visionary does not place his tube on the bottom, 
but proposes to situate it at an uniform depth from the sur- 
lace, by. means of ties below (and buoys above, if necessary), 
at suitable intervals. He says: “The continuation of the 
tunnel into the shore on either coast I should dispense with ; 
and, in order that it should have a partial freedom of motion 
it should terminate with solid ends before reaching the shores. 
To these points chain piers should extend ; or, $f strict 
economy were aimed at in this item, the communication 
might be Uy ‘stiall steamers.” As the tunnel or tube in 
question contains only a single line, the projector proposes 
pushing one way and pulling the other; or, he says, elec- 
tricity should, if at all practicable, be the motive power. 
After proposing, as the principle of construction, something 
analogous to the eooper's eraft, he ecntinucs: “ When the 
tube was completed from end to end, favourable weather 
would be waited for, and the work of lowering would then 
be accomplished, nearly as follows: The airtight interior of 
each toon would be connected by an ample Jength of 
flexible pipe to an air-pump of adequate power, on board a 
vessel anchored at a distance correspoading to that intended 
for the mooring weights. The two lines of vessels should 
be manned by steady men, each crew under a trustworthy 
leader. Athwart the vessels would be laid, from the shore, 
the wires of an electric telegraph, communicating with an 
apparatus on board of each, so that, atx preeoncerted signal, 
the abstraction of the air from the pontoons should be eom- 
wenced simultaneously at a given time, and carried on at a 
given rate. By this means the pontoons, gradually deprived 
of their buoyancy, would yield to the pressure of their burden 
—the buoyancy acquired by which as it entered ite future 
element would be overcome 
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fail to grasp them, and these are the of the 
roadway or tunnel on the bottom, and the proposer 
bridge. The former, with 40 subaqueous bonts, of which he 
was the inventor, 1500 sailors and nayvies, 4,340,000 cubic 
yards of material, and 10.000,0001., undertook to construct 
tunnel by means of which the Straite could be i 
33 minutes. The mammoth bridge proj 
in the Channel 190 pedestals, 300 ft. square at the 
consisting of rocks bolted and lashed together, gradual 
rising at an angle of 75°, till they formed each an i 
plain, 150 ft. square, 40 ft. above the level of the sea. On 
these he would build towers, 100 ft. diameter, 260 ft. high; 
crowning the whole with a tubular bridge, 60 ft. deep and 
30 ft. wide. 
CHALMERS. 

We will now turn to the more practical projects which have 
since been advanced, noting them somewhat in the order of 
their appearance before the public. First, then, comes the pro- 
position fora Channel railway, bythe late Mr.JamesChalmers, 
whose naine is connected with some very valuable improve- 
meuts in the construction of armour-plated ships and forts, 
but which his premature death provented-him perfectly de- 
veloping. Mr. Chalmers’s plan wae to have a tube of.boiler- 
plate iroo, lined with brickwork, laid on the bed of the sea, 


and having ventilating towers at intervals, h this 
tube the railway was to be carried. His proj for 
an unbroken double line, connecting the railways of England 
and France by éasy gradients, capable pf. ing all ordi, 
nafy trains at the usual speeds on the best and of in- 
suring perfect safety and ¢omfort. It wad to offer no ob- 
straction to the navigation of the Channel, and Mr. Chalmers 


estimated that the work conid be completed im three years 
for 12,000,0001. The principal features: of the work, as pro- 


posed in 1866, were two strong iron tubes, eased with timber | how 


* 


and reaching from shore to shoreon bottom of the 
Channel. The displacement and weight of these tubes was 
designed to be so nearly balanced that both in submerging, 
and when in position, they would not be subjected to any 
appreciable lateral strain. There would be a slight excess 
of displacement, which would be effectually overcome by the 
tiaterials With which the tubes were to be covered. Mr. 
Chalmers held that as the current alternated up and down 
Chanyel with the rise and fall of the tide, the embankment 
would silt up eventually, end become a solid, im eable 
mass, having the appearance of a ridge reaching from shore 
to shore, about 150 tt. wide at the base, 40 ft. high, and from 
40 ft. to 120 ft. below the level of low water. Mr. Chalmers 
proposed to have three ventilators, one in mid-channel, and 
one about a mile from either shore. Thus the main portion 
of the work would be 18 miles im length; and this, divided 
by the deep-sea ventilator, would give two sections of 9 miles 
each. Consequently a train could never be more than 4} 
miles from an opening. From those and other points the air 
was to be withdrawn through pipes by machinery situated 
in the central ventilator, or on the shore embankments, 
which would cause currents of fresh air to rush to those parts 
most distant from the ventilators. 

The tubes were to be cireular in form, and made of boiler 
plate, double rivetted and caulked, The circular form was 
to be preserved, and the tubes were to be strengthened by 
iron r frames surrounding them. To the outer flanges 
of these frames the timber casing would be attached by bolts ; 
and the between the timber easing and the tube proper 
filled with concrete. Finally, the interior would be lined 
with the most durable description of brickwork. 

The timber casing, properly caulked, says Mr. Chalmers, 
would be equal in strength and water-tightness to the plating 
of a frigate; the tube itself would be as tight and stronger 
than a steam boiler or iron ship; and the conerete packing 
between the planking «nd the tube would also be imperme- 
able to water. ‘Thus, not only is a double or treble precau- 
tion taken against leakage, but the iron would be protected, 
both without and within, from any injurious effects that 
might result from contact with sea water; though, at the 
depth at which these tubes would be placed, such contact, 
even if possible, under the cireumstances, would not be so 
injurious as if they were nearer the surface. Maury, in his 
“ Physical Geography of the Ocean,” states as follows -— 
“Count Marsigis divides sea water into surface and deep- 
water; because, when he makes salt from surface w: 


and lined with brick, each containing on th bt of railway 
to 


more than 6in. below the upper strata), this salt re 
red colour to blué paper; whereas the salt frogg - 

water will not alter the colours at all. The bide can 
only change its colour by the action of an acid. The reason 


why this acid (iodine ?) is found in surface and not in deep- 
sea water is that it is derived from the air.” Henoe, argues 
Mr. Chalmers, the bottoms of iron ships—when the interior 
skin of the iron is kept clean and well painted—appear to 
suffer little or nothing from the action of the water on the 
exterior. But, even if the iron of the tube were to suffer by 
oxidation in forty or fifty years (a circun:stance which, from 
its position, Mr. Chalmers considers is far from probable) the 
embankment, by this time silted up into a solid mass, the 
timber casing, the conerete and interior lining, would of 
themselves ensure the permanency of the Channel railway. 
The ventilator in mid-channel was to be a circular mass 
iron and stone, 100 ft. in diameter, and 230 ft.’ in 2 
168 ft. of which would be below the water lhe, 
finished it was to weigh about 100,000 tons, and displace 
50,000 tous of water. It was to be surrounded by, and im: 
bedded in, the embankment that eovered the tubes, whieh at 
that point was to be raised to a height of about #0 it. The 


by the weights with which, | other ventilators were to be ordinary air-shafts near the end 


of the shore embankments, which would be run out, break- 
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ais there is to be no revision, he may elaim h or ly 

mouch or how little he Br ee oe a eonse- 
“I suppose ¢ patents of Ame rH 
that have been of patents in, this 
country, are the that are granted a aad 1 know 
that many os -aRanee ch athat has been 
patented without di@eatey tim been. mopped in its 
passage through our offige by.a reference to some patent 
previously granted in this country, or perhaps in the very 
country of its origin. ‘In spite of our examination, which re- 


jects over one-third of all the applications that are mado, or, 
more properly, because of it, invention has been stimulated 

by the hope of protection; and as nearly as many patente 
will issue in the United States this year as in the whole of 
Europe put ere, including the British Isles. But a few 
days ago 1 took up a volume of Italian ts tu see what 
progress the new kingdom was making in invention, when I 
was amused and gratified to find on every page the name of 
the universal Yankee, re- ting there is American inven- 
tion, and I suspect much the best etistomer in the Patent Office 
of United Italy. The truth is, we are an in people.” 


Cost Proptcr is 1868.—The 103,141,167 tons of coal 
produced in the United Kingdom in 1868 were raised from 
2922 collieries, The quantity was above 1,300,000 tons lose 
than in 1967—» result attributable to the long continued 
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Tur Cuoarrunnd Gas Company.—The Gaslight and Coke 


Company, generally known as the Chartered Gas Company, 


& part of the new capital, 
he works at Beckton, in which the 
and of which we lately guve an 





Tue Forrtox Coat ax® Inow Traties—The iron trade 
in the Haute-Marne (France) has not a at 
change; there appears, however, to be a ai fallin, 
the demand. There pigier» a ing in ck 
pig for some time past, but some business " 
de sak prea pig, 4. 4s. per ton tng eal asi 
‘of Fra: 
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foundries of the Haute-Marnoe and the enst ned have 
heavy orders to execute. : ; 


Tur XMAWR AND Biaswavom Ramwa¥.— bi Tine, 
bf ade Brynmewr, on the Merthyr, as and 
gavenny section of the London and North-Western 
to the Blaenavon Ironworks, is expected to be opened for 


traffic on the Ist of November. The new line will give the 
London and North-Western direct and indepen aceess to 
the Blaenavon and other important iron goal works in 


tance to the north and milland counties, as ¢ompared with 
the present route by way of Pontypool-road. : 


Tur Loynow Fine Brteapn.—The worthern Gistriets of 





original estimate, while the expense had been more, some 





60,0001, being paid for the service. 
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BLAST FURNACE CHEMISTRY. 
A rew weeks ago (ride an article on “ The Reduc- 
tion of Iron Ores,” on page 165 of the present volame) 
we directed the attention of our readers to some ex- 
iments recently made by Mr. I. Lowthian Bell, to 
etermine the temperature at which the reduction of 
the ore was commenced in the blast farnace. Mr. 
~ aboount of his ag 0: mred in « paper 

before the Chemical Socicty, and since 
his been published it has heen eriticised 
a German epee Pn by M. Charles Schinz, of 
pean pe -known metallurgist. M. Schinz 
has fa us With a copy of his remarks, and the 
follo translation of them will, we think, be read 
with j by many of our readers : 


The Chemistry of the Blast Furnace, according to Mr. I. 1. 
Bell's experiments. 
By M. Cannes Scursz. 

Mr. & Lowthian Bell has lately read before the Chemical 
Society # paper on “ The Chemistry of the Biast Furnace,” 
this peper, which is published in the Journal of the Society | 
for Jie last, containing an aceount of a series of experi- | 
ments which he hae made on the preeess of tho reduction of | 
the iron ores in the blast furnace, and by means of which he 
intends to prove that this reduction takes place at a tem- 
) were ace lower than that previously foand by Scheerer, 

men, and Tanner. 

Mr, Bell comments at first upon the irregularity with 
which the la in. the blast furnace come down, and judges 
from thet, the volumé of the blast furnace cannot be 
divided preeisely into “zones.” It should be stated, with 
regard to this, that it is absolutely wrong to charge a furnace 
with pieees varying much in size, this variation, of course, 
producing an unequal reduction and an irregular descent of 
the layers. But if this mistake is often made in England, it 
does not follow that the temperature in the blast furnace, 
with careful charging, should not decrease in an uniform and | 
constant manner, so that it may really be divided into zones, | 
limited by fixed temperatures: a difference of temperature | 
is not even a necessary consequence-ef charging the furnace | 
with pteces of unequal sizes, as the hot gases give up the | 
heat with equal rapidity to large and onal pieces, bevause 
this transfer depends simply upon the heat-conducting power 
of the materials. If, however, the’ free space between the 
pieces of the charge is not the same on both sides, the gases 
will rise much quicker on one side than on the other. 

Of course emall pieces of ore are more quickly and more | 
completely redu than larger ones, but large pieces, as | 
well as emall pieces, will be acted upon according to the ex- | 
isting temperature by the rising carbonic oxide; while, if 
they descend to sach a depth of the furnace that the slag | 
begins to run, the reduction ceases entirely, and afterwards | 
it ean only be accomplished, at a still higher temperature, | 
out of the slag which contains oxide of iron, by means of | 
solid carbon. But that cannot influence the action of a zone | 
of reduction, for the reduction by means of solid carbon is a 
different action, including other phenomena, and has to be 
examined separately. 

If now the experimenters above named fixed the limits of 
their zones at very different heights of the shaft of the fur- 
nace, they have either erroneously taken the depth of the 
furnace as the extreme limit, whilet the volume of the zones 
ought to have been decided, or but very uncertain me: *'s of 
—e the temperature must have been at thei: . m- 
mand, 

Mr. Bell has, on the other hand, put the ores to be reducéd 
for a greater or less time into the iron pipes by which the 
gases are led from the furnace, and, moreover, into the pipes 
of furnaces of different size which, of eourse, give off gases 
of different temperatares; and, as he has thus found that a | 
reduction takes place even at the melting point of bismuth | 
(267° C.), he argues consequently that all that has been | 
formerly stated about the te, perature necessary for the reduc- 
tion must be wrong. If Mr. Bell has really measured his 
temperature in a correct manner, of course then he is entitled 
to this conclusion; but it is a question whether Mr. Bell's | 
measurement of the temperature does not depend upon a | 
delusion All compact metals possess a much greater heat- 
conducting power than the ores. If we put upon the bottom j 
of a gas pipe pieces of ores and a piece of metal, the latter | 


im 











will not melt, for the atmospheric air cools the tube from | 
below, and deprives the piece of metal which is in contact 
with the tube of the heat necessary for the melting, whilst 
the pieces of ores, with less conducting power, are exposed | 
to a pereeptible higher temperature. 

lf we suppose that the temperature of the pieces of ore 
was the same as that of the piece of metal which served | 
for ascertaining the temperature, the conclusion at which Mr. | 
Beil arrived is still only delusively correct, for the conditions 
of the chosen method of operating are different to tho-+e exist- | 
ing inthe blast furnace. The quantity of gas passing through 
in proportion to the mass of ores is much larger in the pipe | 
leading off the gas than in the shaft of the furnace. itself 
My own experiments (see Documente hetreffend den Hokofen) | 
have proved that the reduction is as much accelerated by the | 
proportionate quantity of gas as by the amount of carbonic | 
oxide which these gasea comtuim, and that the intensity of | 
the reduction, therefore, depends together upon temperature 
quantity, and abundance of CO, and that no comparabie re- | 
«alts can be obtained without taking into consideration, and 
without determining, all these three factors. The influence 
composition of the gases upon the process of reduction 
has been presumed by Mr. Bell, and he has, therefore, made 
special experiments with gases of the furnaces at Wrbna and 
at Clarence. 

These gases have, aceording to Mr. Bell, a composition: 

138. CO+H, 16 C O*, 71 N (Wrbna) and 
82 O©O+H, 6 CO*, 62 N (Clarenee). 
Bnt such a cowposition of blast furnace gases is almost 


ot the 





| thus equals 8.85 


show how easily sach sacle? 
4 


| of coals equal to 113+70.6=183.6 kilogrammes. 


impossible, for these must contain, if no direct reduc- 
tion by means of solid carbon takes place, for 100 equivalent 
of nitrogen 286.6 equivalent of vaporised carbon, and 24.6 

aivalent of oxygen, plus the oxygen added by the reduction 


of the ores. 
Now, the of the Wrbna furnace contain : 
3COand 16CO* 
the surplus of oxygen = Ae Sadie tail) 
ores : 
81.69 — 26.51=-5.16; 
well, bat whence came the 16 C 07? 
Besides 13 C O and 16 C 0° contain 
6.5 » 8 vole 4 SC, 
which gives 20.42 carbon instead of 26.51 for 100 N, 
This result of Tunner’s analysis is, therefore, ly 


wrong. 
The composition given for the gases of the Clarence 
furnace, nately : 
32 CO, 6C O, 62 N, 


: 


is just as false. 

These gases contain 22 volumes of O for 62 N, and this for 
100 N=35.48.0; next, also, they have 19 carbon for 62.N, 
or for 100 N there would be 30.64 carbon. The surplus of O 
cent., and of C=4.04 per cent. 

The gases of Clarence lronworks should have, aceording to 


| Mr. Bell’s own calculation, the composition : 


Cold blast ; 
Weight of carbon 32.70=volume 30.48 
oxygen 60.22 865.11 
nitrogen 142.60 113.48 
per 100 | nee 4 


” ” 


” 


” 


Hot blaat : 
Weight of carbon 23,34 volume 21.76 
” oxygen 55.82 26.04 
nitrogen 92.73 60.74 
, 35.82 C 
per 10 N=4) 99.0, 
The surplus of oxygen would be, in the first ease, 4.43 per 


” 


cent., and in the latter case 14.71 per cent.; the surplus of 
carbon im the first case, 9.31 per cent., and in the latter case, 
0.35 per ent. But that does not correspond with the analysis 


which gives surplus of O—8.88, and surplus of C=4.04. 

I only mention this examination of the analyses in order to 
are used for final conclusions, 
without proving whether are really correct. 

The incerrectness of these anal had no influence upon 
the application which Mr. Bell hae made of them. He 


| intended to show with the first composition of gases that re- 
| duction still takes place even with a small proportion of C O, 


and that has really been the ease; but not the least thing is 
proved by that, for oxide of iron when brought into contact at 
a sufficient temperature with gases which contain only a trace 
of C O, will change that C O into C 04, if not as easily, at 
least as completely as oxide of copper, which is used for 
ascertaining by means of combustion the quantity of CO 
contained in gases. 

Mr. Bell next discusses the question, how the saving of 
fuel by means of a hot blast is to be explained. We have 


| here especially to mention that with a cold blast an increase 


of the fuel will always produce a uct richer in carbon and 
graphite, whilst an increase of the temperature by means of 
a hot blast will never seeure the same success. This fact 
alone should have opened long ago the eyes of mining engi- 
neers as to the real cause of the effect of the hot blast ; for 
if a hot blast effects a saving of fuel in the furnace, the dis- 
posable amount of carbonic oxide will be naturally much de- 
creased, and the reduction as well as the carbonisation of the 
product, by that agent, will be prejudiced. But as all, or 
almost all, iron is gained from the ores by applying a hot 
blast, the reduction which cannot any longer be produced in 
a complete manner by carbonic oxide, must necessarily be 
effected by means of solid carbon. That is the solution of the 
problem relating to the wonderful effect of the hot blast. 

The diagrams (deduced from Ebelmen) which Mr. Bell 
gives, and which show that with a cold blast ¢ O appears 
only 5ft. above the tayeres, whilst with a hot blast this 
height is increased to 9} ft., lead to a very erroneous concep- 
tion of the case. Although these results of Kbelmen were 
both obtained at Clerval, the construction of the furnaces 
differed very much from each other. The furnace of 1839 
with hot blast had only a capacity of 11.27 cubic metres, 
whilst the capacity of the furnace of 1841 iwith cold blast 
was 23.98 cubic metres, and the total heights of these 
furnaces were only 8.67 and 10 metres. 

Calculating now the volumes of the separate parts of the 
furnace, we find that in the one furnace, as well as in the 
other, with hot biast as well as with cold blast, carbonic 
oxide alone exists after the Mast has passed through a fifth 
of the total capacity of the furnace. 

113 kilogrammes of coals, tequiring 3880 kilogrammes of 
air for their transformation into C O, are consumed per hour 
if a hot biast is applied. If these 3880 kilogrammes are 
heated to 182° C., 3850 x 0.24.x 182= 160478 units of heat are 

£78__ 
200 


; . , . 1 
introdueed into the furnace, the heat representing ~ 


70.6 kilogrammes of coals. 

The heat in the furnace corresponds thus with a quantity 
It a cold 
blast is used, 133.5 kilogrammes of coals are hourly consumed. 
the quantity of heat in the furnace with a hot blast is thus 
greater by am amount equal to 183,6—153.5=—30,1 kilo 
grammes of eoals. Whereas the hot blast produces per 
hour only 85 kilogrammes of pig iron, and the cold blast 
119 kilogrammes 

The consumption of fuel in the furnace is thus per 1 kilo- 
gramme ot the produet ;— 

For « hot blast 11% _ 1.38, 
bo 
153.5 


———= == 1,29, 


For « cold blast= 
lly 








| President, Mr. F. W. Bryant, in the chair. 


The latter system is, therefore, the most advantageous 
and the favourable effect of the hot blast disappears in the 
present ease altogether. But the only reason for that is, that 
the eapacity of the furnace with a cold blast is more than 
i , a8 this of tho ity has the same 





Mr. Bell tries to prove the same thing in a different 
manner, but he makes from the beginning a mi by sup- 
posing that equal quantities of heat must give the same re- 
sults ; are, therefore, in this respect without 
any value. Jt-can also not be admitted that increase of the 
height of the farnace effects, under any circumstances, the 
same saving in the consumption of fuel as the hot blast. An 
inerease of the height of the suasen, without altering the 
other Soneene iona proportionately, demands also a greater 
pressure of the blast, which can only be produced by an in- 
crease of power ; but this increase of power requires for its 

jon also an inerease in the consumption of fuel. Mr. 

ought te have gaid that an increase in the capacity (in- 

stead of an imerease of the height of the furnace) effects a 
saving. 

But, also, an increased capacity of the furnace produces 
only then asaving of fuel equivalent to the hot blast, as at 
Clerval, if the hourly consumption of coal in the larger 
furnace is not greater than in the smaller furnace, as it was 
the case at Clerval, where the proportion of the consumption 


113 . 
was 155, nd that of the eapacity ggg Only in that case 
the capacity of the zone of reduction is increased in proportion 
to the ores passing through, and that is what has to be at- 
tempted in order to produce a cheap and, at the same time, 
good pig iron. 





ENGLISH AND CONTINENTAL INTER- 
COMMU NICATION.* 
By Me. Perry F. Nurser. 

Ons of the most prominent and important questions of 
the present day, and one to which a very wide-spread atten- 
tion is being given, is that of providing a more easy and 
rapid system of intereommunication between England and 
France than we at present possess. Nothing is more obvious 
than the necessity which exists for improvement in this 
direction. The steam packet service between England and 
Franee—which is in fact a service between Great Britain on 
the one hand and Europe and the East generally on the 
other—is about the worst we have. It is an undoubted fact 
that the great majority of the passengers crossing the 
Channel suffer—short as is the sea —extreme dis- 
comfort from 'sea-sickness and want of shelter during bad 
weather. Not unfroquently the traveller from India or from 
America finds the British Channel the most unpleasant part 
of his journey, and he sometimes looks forward with more 
anxiety to the state of the Channel than to the heat of the 
Red Sea or the passage of the Atlantic. In the case of 
America, he will often select a French or an English vessel, 
according te the country which he desires to reach, in order 
to avoid the Channel crossing, rather than from any other 
consideration. 


There are now, exclusive of the routes by 
Ostend and Antwerp, 310,000 passengers annum to be 
provided for, of whom 142,000 trave' Jalais, as the mail 
route. Those mumbers are undoub capable of great 
augmentation on ter facilities and imereased comfort 
being afforded. But the existing steam vessels, restricted as 
to their dimensions for want ot better pier and harbour ac- 
eommodation, are disproportionate to the service. Larger 
vessels, with less movement in rough weather, more shelter, 
and better accommodation generally, would do much to 
mitigate the discomforts of the sea p » Pending the 
successful isste of other more extensive and more permanent 
projects it would be well if these improvements were effected. 
But larger vessels cannot be employed for a fixed service 
until better provision is made for embarking and disembark- 
ing passengers, especially on the French coast. The Society 
of Arts, ever on the alert to improve the soeial position of 
mankind, has offered its gold medal for the best — for 
steamer which shall afford the most convenient shelter and 
accommodation to passengers on the deck of the vessel 
crossing between France and England. The attendant 
circumstances of the case, however, obliged the society to 
specify that the steamer is not to exeeed in tonnage and 
draught the best vessels now in use between Folkestone and 
Boulogne. There have also been other schemes te gong 
at various times for vessels of special build suited to the 
resent harbour aceommodation. Into these propositions, 
owever, it is not our present purpose toenter. The growing 
necessity for a radical improvement teaches us that they can 
only be regarded as temporary expedients which must give 
way in course of time to more permanent works. We will 
therefore proceed te the-consideration of the more important 
and extensive projecty whieh have been placed betore the 
publie during the last few “years. These consist of tunvels 
driven beneath the bed of ea ; submerged roadways and 
tubes; large ferryboats carrying the trains on board, bridges 
across the Channel, and embankments. . 
If we glance at the history of the question we shall find it 
to extend further back into the past than i generally sup- 
posed. Something like a score of projects for effecting direct 
eotmmunication between the two countries huve been 
from first to last. Up to the elose of the year 1866 three 
French projectors had proposed tunnelling under the Channel ; 
five English and two French inventors had proposed sub- 
merged tubes; one Frenchman proposed an arched roadway 
or tunnel, and an Englishman a bridge. Since that time 
there have been some seven or eight proposals for effecting 
that —— ; to these attention will presently be specially 
; The idea of tunnelling is much the oldest; 
French engineer, M. Mathien, apg Spee! years since, 
considered the scheme i worked out the de- 
tails of his plan and them before Napoleon, then First 


r read before the Society of Engineers, mt the aueet 
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Consul. In 1856, M. Thomé de Gamond proposed a tunnel 
scheme which received more than ordinary notice. This 
plan was to form in the Coannel thirteen islands by carrying 
materials out to sea, to sink shafts them into the 


earth below the bed of the Channel, and tunnel from 
one to the other. A commission i was appointed 





and they carefully ex : Gam 
clusions, and particularly his geological investigations, which 
were the first steps taken to ip rec samy 08.2 the 
nature of the strata beneath the Channel. investiga- 
tions supported the theory that the Straits of Dover were 
not opened by a sudden disruption of the earth at that point, 
but had been produced naturally and slowly by the dual 
washing away of the upper chalk ; that the geological forma- 
tions beneath the Straits remained in the original order of 
their deposit, and were identical with the formations of the 
two shores, being, in fact, the continuation of those forma- 
tions. Acknowledging the scientifie accuracy of M. de Ga- 
mond’s conclusions, the commission recommended an appro- 
iation of 20,000], to make preliminary examinations. 
Poe plan, however, was finally rejected on account of its in- 
terference with the navigation of the Straits. The sub- 
merged tiibe piojectors of that time, with one or two ex- 
ceptions, appear to have given the subject less study than 
the advogates of the tunnel. It was a work very easily 
effected ; you only have to ¢ohstruct your tube in sections ; 
float them over the proposed line “of route; sink them and 
connect their ends; pump the water out, and the thing is 
done. Hear how one of these facile gentlemen deseribes his 
project : 
“ My plan is simply to construct, wrought-iron tunnels in 
separate divisions ; to sink them on the bed of the water, and 
then to connect them. It will be admitted that to construct 
such a tunnel would be an easier matter than to build iro:, 
vessels, as it would be the same shape the whole length. 
Then to sink it on the bed of the water would be the work of 
afew hours for each division of 400 ft. in length.” A mo- 
ment fit of reflection, however, seizes him when he has 
sunk his lengths of tube, for he says :—** Perhaps the part of 
the work which will appear the most complicated will be to 
connect the divisions under water.” But, quickly recovering 
himself, hé adds :—“ The operation will be attended with no 
extraordinary difficulty to those who can remain during half 
an hour in deep water.” Turning to the shore ends he ob- 
serves ;—* As regards that a of the tannel which would 
be near the shore, it would be sunk under ground, and 
covered with stones fastened together, so as to render them 
immovable. . .« Then the railway will be formed in 
forming the. tube; there will be no hills to eat through, 
valleys to fillup, nor arches to build; in short, the sum total 
of the work is comprised in the tunnel iteélf.”. Warming 
with his subject he grows bolder, and says :—* Sw ing 
the divisions to be 1000 ft. in length ; in that case, only 104 
divisions would be required to join the rails of the South- 
Eastern Railway with those of the Calais and Paris. Now, 
supposing each of these divisions would cost 40,0007., the 
cost of the whole would be 4,160,0001.; and if we allow for 
the expense of throwing them in deep water, of connecting 
them, of building stations, &e., on a m ificent scale, it 
will, 1 believe, be found that the sum of 8,000,0001, sterling 
would be quite sufficient to complete the submarine railway.” 
teally the manner in which this gentleman speaks of throw- 
ing into deep water iron tubes a thousand feet in length, and 
capable of containing a railway is most refreshing, and must 
have been very encouraging to the sea-siek continental 
traveller. 

Turning to another project we find it to consist in crossing 
the English Channel by means of a tube made of strong 
plate iron or cast iron, lined and prepared for that purpose, 
and which, placed at the bottom of the sea, should contain 
the two lines for the trains which would run within it. The 
slope given to the submarine railway would admit of a motion 
sufficiently powerful to enable the carriagee to cross the 
Channel without a steam engine. The greatest depth of the 
sea at the middle of the Channel will admit of the eonstruc- 
tion of inclined planes, by means of which the train would 
be enabled to reach a point where 9 stationary engine, or 


atmospheric —* might be employed in ation 3, Seo 
train to the level of the land railways of France and ling- 
land. 


Another visionary does not place his tube on the bottom, 
but proposes to situate it at an uniform depth from the sur- 
face, by. means of ties below (and buoys above, if necessary), 
at suitable intervals. He says: “The continuation of the 
tunnel into the shore on either coast I should dispense. with ; 
and, in order that it should have a partial freedom of motion 
it should terminate with solid ends before reaching the shores. 
To these points chain piers should extend ; or, ¥f strict 
economy were aimed at in this item, the communication 
might be by. stall steamers.” As the tunnel or tube in 
question contains only A single lihe, the projector proposes 
pushing one way and pulling the other; or, he says, elec- 
tricity should, if at all practicable, be the motive power. 
After proposing, as the principle of construction, something 
analogous to the eooper's eraft, he continues: “ When the 
tube was completed from end to end, favourable weather 
would be waited for, and the work of lowering would then 
be accomplished, nearly as follows: The airtight interior of 
each pontoon would be connected by an ample length of 
flexible pipe to an air-pump of adequate power, on board a 
vensel i 3 A at a distance correspos!ing to that intended 
for the mooring weights. The two lines of vessels should 
be manned by steady men, each crew under a trustworthy 
leader. Athwart the vessels would be laid, from the shore, 
the wires of an electric telegraph, communicating with an 
“apparatus on board of each, so ‘that: at a preconcerted signal, 
the abstraction of the air from the pontoons should be com- 
menced simultaneously at a given time, and earried on at a 
given rate. By this means the pontoons, gradually deprived 
of their buoyancy, would yield to the pressure of their barden 
—the buoyancy acquired by which as it entered tf future 
element would be overcome 








souy . Tt would water to 
tube reached the water that the mo ng | ecu the tubes. Eitan wae 
been torily si the Above meri . oF 400 it., were to be fitted with 
at another signal by the ine meat mapeany lowered into and united by a 
taneously let drop into the sea, and drag down their charge delicate submarine operation. 

We will only briefly notiee two more of these easy. ett 
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roadway or tunnel on the bothotn, aud the propessr of the Iw an address lately . him before the 
—— The oe, byportnclnecn pwonee angry Bt aye Institute, the Hon. Samuel 8. the United States Com- 
was the inventor, 1500 sai vvies, 4, eubic | missioner of Paten spoke follows American 
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tunnel by means of which the Straits could be crossed in 
83 minutes. The mammoth bridge projector would make 
in the Channel 190 pedestals, 300 ft. square at the 
consisting of rocks bolted and las together, gradually 
rising at an angle of 75%, till they formed each an insular 
plain, 150 ft. square, 40 ft. above the level of the sea. On 
these he would build towers, 100 ft. diameter, 260 ft. high; 
crowning the whole with a tubular bridge, 50 ft. deep and 
30 ft. wide. 
CHALMERS. 
We will now turn to the more practical projects which have 


since been advanced, noting them somewhat in the order of | » 


their appearance before the public. First, then, comes the pro- 
position for a Channel railway, bythe late Mr. James Chalmers, 
whose name is connected with some very valuable improve- 
ments in the construction of armour-plated ships and forts, 
but which his premature death prevented: him perfectly de- 
veloping. Mr. Chalmers’s plan was to have a tube of, boiler- 
plate iron, lined with brickwork, laid on the bed of the sea, 
and having ventilating towers at intervals, he this 
tube the railway was to be carried. His project for 
an unbroken double line, connecting the railways of England 


and France by easy gradi capable ot all Ordir 
nary trains at the usaal cpeed on the Cae od of in- 
staring perfect safety and comfort. It was to offer no ob- 


stractién to the navigation of the Channel, and Mr. Chalmers | ; 


estimated that the work could be eorapleted im three years 
for 12,000,000%. The principal features of the work, as pro- 
posed in 1866, were two strong iron tubes, case! with timber 
ons lined with page om containing a si fa Se. oe ee . 
an reaching trom Gane 8: em bottom 
Channel. . The displacement and weight of these tubes was 
designed to be so nearly balanced that both in submerging, 
and when in position, they would not be subjected to any 
appreciablé lateral strain. There would be a slight excess 
of displatement, which would be effectually overcome by the 
materials With which the tubes were to be covered. Mr. 
Chalmers held that as the current alternated up and down 
Channel with the rise and fall of the tide, the embankment 
would silt up eventually, and become a solid, im eable 
mass, having the appearance of a ridge reaching from shore 
to shore, about 150 tt. wide at the base, 40 ft. high, and from 
40 ft. to 120 ft. belew the level of low water. Mr. Chalmers 
proposed to have three ventilators, one in mid-channel, and 
one about a mile trom either shore. Thus the main portion 
of the work would be 18 miles m length; and this, divided 
by the deep-sea ventilator, would Fre two sections of 9 miles 
each. Consequently a train could never be more than 4} 
miles from an opening. From those and other points the air 
was to be withdrawn through pipes by machinery situated 
in the central ventilator, or on the shore embankments, 
which would cause currents of fresh air to rush to those parts 
most distant from the ventilators. 

The tubes were to be circular in form, and made of boiler 
plate, double rivetted and caulked. The circular form was 
to be preserved, and the tubes were to be strengthened by 
iron girder frames surrounding them. To the outer flanges 
of these frames the timber casing would be attached by bolts ; 
and the spases between the timber casing and the tube 
filled with conerete. Finally, the interior would be lined 
with the most durable description of brickwork. 

The timber casing, properly caulked, says Mr. Chalmers, 
would be equal in strength and water-tightness to the plating 
of a frigate; the tube itself would be as tight and stronger 
than a steam boiler or iron ship; and the concrete packing 
between the planking and the tube would also be imperme- 
able to water. ‘Thus, not only is a double or treble precau- 
tion taken against leakage, but the iron would be protected, 
both without and within, from any injurious effects that 
might result from contact with sea water; though, at the 
depth at which these tubes would be placed, such contact, 
even if possible, under the cireumstances, would not be so 
injurious as if they were nearer the surface. Maury, in his 
“ Physical Geography of the Ocean,” states as follows :— 
“Count Marsigi: divides sea water into surface and deep- 
water; because, when he makes aalt from surface w 
more than 6in. below the yppér strata), this salt wi 
red colour to blue papér; whereas the salt te di 
water will not alter the colours at all. The bi 
only change its colour by the action of an acid. reason 
why this acid (iodine ?) is found in surface and not in deep- 
sea water is that it is derived from the air.” Henve, argues 
Mr. Chalmers, the bottoms of iron ships—when the interiar 
skin of the iron is kept clean and well painted--appear to 
suffer littie or nothing from the action of the water.on the 
exterior. But, even if the iron of the tube were to suffer by 
oxidation in forty or fifty years (a circumstance which, from 
its position, Mr. Chalmers considers is far from gene the 
embankment, by this time silted up into a solid mass, the 
timber casing, the concrete and interior lining, would of 
themselves ensure the permanency of the Channel] railway. 

The ventilator in mid-channel was to be a cireular mass of 
iron and stone, 100 ft. in diameter, and 210 ft. ia 
163 ft. of which would be below the water When 
finished it was to weigh about 100,000 tons, = 
50,000 tons of water. It was to be surrounded by, 
bedded in, the embankment that covered the tubes, 





by the weights with which, | other ventilators were to be ordinary air-shafts near the end 
throughout its length, it was loaded, and which would 


that point was to be raised to a height of about 80 tt. The 


which af | and 





of the shore embankments, which would be run out, break- 
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passag ugh our office bya to some paten 
previously grapted in_ this coun’ in the very 
country of its.origin. ‘In spite of our examination, which re- 


jects over one-third of all the applications that are made, or, 
more properly, because of it, invention has been stimulated 
by the hope of protection; and as nearly as many patents 
will issue in the United States this year as in the whole of 
Europe put together, including the British Isles. But a few 
days ago I took up a volume of Italian patents to eee what 
progress the new kingdom was making in invention, when 1 


was amused and to find on every page the name of 
the universal ¥ re- ting there ig Amerienn inven- 
tion, and I suspect much the best customer in the Patent Office 


of United Italy. The truth is, we are an inventive people.” 


Coat Propver ix 1868.—The 103,141,167 tons of coal 
produeed in the United Kingdom in 1808 were raised from 
2922 collieries. The quantity was above 1,300,000 tons less 
than in 1867—a result attributable to the long continued 
commercial depression. 








Tux peng: ye panne g Pen Gas and Coke 
Company, gene nown as the Chartered Gas Company, 
ave indding hanes for « part of the new capital, authorised 
by their Act of 1868, works at Beckton, in 
money is to be invested, and of which we lately 
aceount, are making rapid progress. 
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Brynmawr, on the Merthyr, Vas 7 


gavenny section of the London and North- 
to the Blaenavon Ironworks, is expected to be 4 for 
traffic on the Ist of November. The new line, give the 
London and North-Western direet and indepen access to 
the Blaenavon and other important iron works in 


the district, and there will be a considerable saving in dis 
tance to the north and midland ties, as 0 d 
the present route by way of Pontypool-road. 
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Tar Lospos Fine Bareave.—The 






original estimate, while the expense had been more, 
69,0001. being paid for the service. 
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EXAMPLES OF CONCRETE STRUCTURES. 


ERECTED BY THE SOCIETE COIGNET, PARIS. 
(For Description, see Page 277.) 





THE GRAND-MAITRE AQUEDUCT IN THE FOREST OF FONTAINEBLEAU. 














Oct, 232, 1869.) 


Uacsan Seasan: oo Nenrand 3 Murrey, ow York 
Dir 





Ressta: at all Post-Offices 


sens iene A. Adheraah tin, Sh, Crterbintietiens 





of all the other and 


The circulation of ENGINEERING exceeds that, colles- 
tively, weekiy mechanical 
journals, in 


of the same price, now 








Advertisements cannot be received for tnsertion in the current 
week later than 5 p.m. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight 
pence for each additional line. 

The price of ENGINEERING to annual subscribers, receiving 
stamped copies at places three miles away from the General Post 
Office, is 11. 128. 64, If credit va gnen, the charge is 2s. 6d. extra, 
subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charlies Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford street, 
Strand, W.C. 





ENGINEERING is registered for transmission abroad. 


NOTICE OF MEETING. 

CIviL AwD MecHaNtcalL Enoixeers’ SocreTy.—On Wednesday, 
at 730 p.m., the President, W. Forsyth Black, C.E., will deliver 
his opening address for the Session 1669.70. 





CONTENTS, 


Contractor's Locomotive . 
Blast Heating S1oves oowbenee 
Cooke's Ventilating Machine .... 200 
The Chemistry of Blast Furnaces 272 | 
English ond Continental lnter- | Ge 

communication 
American Patents 


jand Railways ...... 
Coignet's Artificial Sivne 


_ ENGINEERING. 


FRIDAY, OCTOBER 22, 1869. 











THE PATENT OFFICE MUSEUM. 

In a shabby shed-like building at South Kensing- 
ton—a building which is not only miserably deficient 
in size, but is badly lighted, and does not possess the 
slightest pretensions to being fireproof—there lie at the 
present time, crowded together, and piled one on 
another, without the least attempt at classification, 
many of the most valuable relies which our nation 
possesses of its early engineers and inventors. There 
stands—encumbered by a portable rifle rest, a collec- 
tion of spanners, a model of a turntable, speci- 
mens of Sheffield tools, a model of a Z-crank 
engine, an iron bottle rack, and a variety of 
other articles including something which is apparently 
intended for the end of a church pew—a beam engine 
constructed by Watt in 1788, and the first to which 
he applied his sun-and-planet motion. Close by also 
is Stephenson’s celebrated “ Rocket,” and the less 
generally known'but even more venerable “ Puffin 
Billy” from the Wylam Colliery, the first engine whic 
moved by the contact of smooth wheels on smooth rails. 
There too—almost hidden by odds and ends scattered 
over it, and not even distinguished by a label—is the 
original reaping machine of the late Rev. Patrick Bell, 
whose pleasantly told account of his early experiments, 
read before the British Association at Dundee the year 
before last, must still be fresh in the memory of many 
of our readers. There, also, is the little engine 
employed by apnieges in his early experiments 
in propelling vessels by steam, as well as an origi 
eight y clock by John Harrison, of chronometer 
fame, and numbers of machines and models possessing 
an historical interest which makes them simply in- 
valuatle, but most of which, unfortunately, are undis- 
tinguished by any label which will enable them to be 
recognised by the general visitor. It might have 
been thought that, in a country like our own, 
which owes its position amongst nations as much, 
if not more, to the indomitable perseverance and 
energy of its inventors as to the bravery of its de- 
fenders on land and sea, it would have been con- 
sidered a public duty to collect—as far as their 
owners would permit them to be collected—all records 
of the early works of those men to whom our present 
prosperity is due, and to care for them as we ought to 
care for the most brilliant trophies of our national 

rogress. In a country which boasts of being the 
irthplace of Watt, Arkwright, Smeaton, Stephen- 
son, Telford, Roberts, Maudsiay, Nasmyth, Brindley, 
Whitworth, and many others of almost equal renown, 
there can be no lack of engineering relies worthy of 
quite as careful preservation as the masterpieces oi the 





«| the Patent Office in fees paid upon patents 
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is abundant evidence in 
t few years to show. The 
useum was opened in 1858, and in a 
the Commissioners of Patents to the 
sioners of Her Majesty’s Treasury 

same year, it is stated that “the num 
now exhibited may be considered as formi 
foundation of a great national museum.” F 
in a report made a couple of years later, we find i 
stated that: “It is intended to make the Patent 
Office Museum an historical and educational institution 
for the benefit and instruction of the skilled workmen 
employed in the various factories of the kingdom, a 
class which largely contributes to the surplus rae" of 
for 
their valuable inventions. Exact models of machinery 
in subjects and series of subjects, showing the pro- 
gressive steps of improvement in the machines for 
each branch of manufacture, are to be exhibited : for 
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22} example, it is intended to show im series of exact | fi 


models each important invention and i 


in 
steam llers {steamshi prosyisiee the first 
cagine that drove a boat. of sare esr dy to the’ 


igantic machinery of the present day, propelling the 

rst-rate ship of war or of commerce.” That the 
scheme thus foreshadowed, is one which has the 
strongest claims for our national support, and that it 
is one which ought to have been carried out long ago, 
it is impossible to deny, and yet ten years have been 
— to elapse — the —_ we have — 

uoted were written, practi no what- 
psn has been made in the matter. There o been no 
scarcity of materials for forminga museum, for theCom- 


missioners have over and over again stated that 
are in possession of far more Is than the limi 
space assigned to them at South i will ac- 


commodate, and that they have thus been compelled to 
pone the acceptance of valuable &., 
offered to them by numerous inventors and manufac- 
turers. Neither has there been any lack of money 
which should have been available for the parpose we 
are considering ; for a the fifteen years ending 
the 3lst of December, 1867, the Patent Office fees 
yielded a surplus above expenditure of over 600,000/., 
while it is estimated that the surplus of last year alone 
will be 70,0007. As a fact, however, this money, 
which should have been solely at the disposal of the 
Patent Commissioners, and which should have been 
employed in the manner best caleulated to benefit 
past, t, and future patentees, has been absorbed 
into the general revenue of the country and practically 
lost to those by whom alone it should have been ex- 
; and thus it happens that instead of 
ing a Patent Museum worthy of the name, we have 
one which is nothing less than a national di : 
While, however, we are disposed to make full allow- 


ance for the manner in which the action of the Patent | i 


Commissioners has been — Binge 5 ate 
irs alone, and by 


nal | of funds which should have 


various pieces of red-tapeism, which it is unnecessary 
that we Thould Rowing oe we must say that 
present condition of the Patent Museum is 
than there is any occasion it should be. 
space is but a poor excuse for the almost entire 
sence of proper labels and descriptive notices, 
still less is it an excuse for room being afforded for 
display, in many parts of the museum, of placards, 
which are manifestly advertisements and nothing 
~ those =~ regard the Patent Museum as 
ng more a mere place to lounge 

hour in, it is aggravating to find objects 
great historical interest stowed sway 
corners, while machines and models of far minor im- 
portance, although more attractive in appear- 
ance, occupy the places of honour. -We could mention 
numbers of articles now exhibited at South Kensington 
—and allowed ample space too—which are quite un- 
worthy of a place in our national collection, or which, 
if exhibited at all, should only be allowed to ocew 
eevee nothing of real importance could be rd 
tamed to fill. 
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it expresses the general, or the individual prejudice of 
one class, against another at least as honourable, and 
of far more real value in that special calling to which 
the ag, | Rwy in India set up a superior 
claim. ‘ if latter be the case, the pn coe the author 
of such dangerous assertions gives place to a more 
unprejudiced official the better; if the former the 
difficulties thus wantonly created will be less easily 
smoothed away, engineering in India is in danger 
of being left to the owls and the bats of Simla. 


ARCHED ROOFS. 








We know not why, but the fact is not the less io- 
disputable, that even to an uneducated eye the| 
presence of a flat surface overhead is abhorrent. 
Apart from any climatic influence, the exhilarating 
effect of a clear sky, exhibiting the entire grand dome 
of the Great Architect decorated with fleecy clouds, 
like the soaring monochromati frescoes of a Sanzio or 
a Polydoro, is unconsciously responded to by all. On 
the other hand, when the vault is obscured by a thick 
flat curtain of lowering clouds, we share ourselves in 
the depression of the heavens. It is as if one were 
transplanted from the centre of the stalls of a theatre 
to the back row of the pit, where the sagging floor of 
the baleony overhead debases the audience to the level 
of so many living Atlantes and Caryatides. From the 
operation of the same laws, we are quite confident 
that, sooner or later, the arch and the dome must 
have played an eminently important part in the science 
of decorative architecture ; even in the absence of the 
wonderful mechanical properties of those structures 
by which a few park sms of worthless rubble are 
empowered to perform more useful work than the 
most colossal monolith ever quarried. 

There is good reason to believe that arches existed 
in the pre-historic period. In its pointed form the 
arch was introduced in the pyramids of Gizeh and 
Meroé, and in the walls of ancient Etruria; to re- 
appear, after the reign of the Roman semicircular 
arch, in the church of the Holy Sepulchre at Jerusa- 
lem, and in the aqueducts of Constantinople. The 
analogous but more complicated structure—the dome 
—was almost coeval with the arch ; brick vaults have 
been dug out in Nineveh; and the church of St. 
Sophia, with its dome of earthenware and pumice 
stone 115 ft. in diameter, is a magnificent example of 
the powers of conception and the constructive 
abilities of the artificers of the sixth century. The 
brick Duomo of Florence and the shaped stone dome 
of St. Peter’s, each about 140 ft. diameter, evidence 
clearly that the architects of the fifteenth century 
were well up to their work, and that they considered 
a part of the latter to consist in the gratification of the 
natural instinct of the eye by the exhibition of arched 
and domed forms. 

It is only now that engineers are beginning to re- 
cognise the immutability of the laws which render 
gracefully curved outlines so soothing to the eye. 
True, some of the noblest examples of arched viaducts 
are due to modern engineering ; but we fear that we 
are indebted for these to the virtues of the arch as a 
carrying agent, rather than to any desire on the part 
of the engineer to gratify legitimately our organs of 


clined towards each other, and in many instances, as 
at Outwell Church in Norfolk, curved braces were 
framed between those two members; in short every- 
thing a assimilate the straight lined roof to 
the arch has been tried, and with a success propor- 
tioned to the degece of approximation to the perfect 
form. 

The difficulties under which medieval architects 
laboured have no existence in this age of iron for 
engineers. If our forefathers wished to support their 
roof covering upon more durable roof ribs than the (four 
and a half centuries old) timber arches of Westminster 
Hall, or the still more ancient ones of Newstead Court, 
they could only resort to stone. To that material, conse- 
quently, they often did resort, and the stone principals, or 
gahlets, 40 ft. span, stil! intact at the ruins of Mayford, 
and to engineers, by association, the still more interest- 
ing ones spanning the refectory at Conway Castle, afford 
pretty conclusive evidence that had these ancient 
masons been in a position to contract for the roofs of 
the Metropolitan Railway Stations, we should still have 
enjoyed our elliptical roof ribs, and their appearance 
would have been rather enhanced than detracted from, 
by their execution in stone instead of in iron. 

We fear, in this practical age, the delicate lines and 
curves of the Parthenon, or Temple of Theseus, de- 
signed to satisfy eyes that could not even endure a row 
of perfectly vertical columns—/¢ere 2ullam esse columnam 
que ad perpendiculum esse possit—would not be appre- 
ciated; but we are at least justified in asserting that 
the most uneducated eye is qualified by nature to ap- | 
preciate arched forms. We hope sincerely, there-| 
fore, that no more hideous square iron troughs serving, | 
but not expressing, the purpose of a bridge, and no 
more barn roofs done in iron, will be perpetrated in | 
our metropolis, to serve as lasting memorials of the 
debased style of engineering architecture in this much 
vaunted Victorian age. 





; 


THE QUEENSLAND RAILWAYS. 
QUEENSLAND, in 1859, was separated from New | 
South Wales, and was invested with the dignity of an 
independent colony under the governorship of Sir G. | 
Bowen, by whom the most energetic measures were 
taken to encourage the increase of the population and | 
facilitate the means of communication between different | 
parts of the settlement. The main range of hills, the | 
great Australian Alps, which run almost parallel with | 
the coast, through Queensland, New South Wales, | 
and Victoria, lie many miles inland; the ground | 
sloping gradually to the foot of the hills, then rising | 
abruptly to their summits, whence stretch the long 
sloping table lands. The precipitous ascents inter- 
pecs a tedious obstacle between the lower and the 
1igher levels, which almost effectually prevented the 
growth and colonisation of the highlands, and confined 
the extension of the colony to the district between 
the sea coast and the hills. The scattered settlers, 
and the small towns which had taken possession of 
some few of the most promising situations on the table 
lands, were, perforce, almost self-dependent, receiving 
costly and slowly trausperted supplies up the mountain 
sides by toiling bullock trains, who hauled in teams long 
drawn out, insignificant loads, at a pace so slow that 
eleven weeks were often consumed in traversing the | 





sensuous perception. We are borne out in this con- 
clusion by the notorious fact that when appearance is 
considered to be the first desideratum we have in- 
flicted upon us straight soffitted, tinsel monstrosities, 
such as the Ludgate-hill bridge of the London, Chat- 
ham, and Dover Railway, the contemplation of which 
is productive of a nausea which would be almost un- 
pa we + were it not that an antidote is close at 
hand in the stately majesty of that giant in repose, 
London Bridge. If engineers had really reverenced 
the arch per se, apart from considerations of £ s. d., 
we should not so long have had little else than iron 
cobwebs for our station roofs, and it would not have 
been reserved to Mr. Fowler to illustrate the un- 
changeable nature of the laws of harmony, by the con 
sistent adoption of gracefully outlined elliptical roofs 
for the covering of fe Metropolitan Railway stations. 
Such roofs differ as widely from the ordinary ridge and 
furrow type, as a Parisian umbrella differs from a 
flat-topped Chinese sunshade; the advance is simply 
from a state of barbarism to one of civilisation. 

On the the Metropolitan Railway, with elliptical 
tunnels or bridges on either side of the stations, 
nothing less than elliptical roofs would completely 
satisfy the requirements of the eye. It would have 
been useless to attempt to effect a compromise with 
that organ by cambering the tie rods of the roofs or 
by any other similar makeshift, The same dodges 
have been tried over and over again in the middie ages; 


seventy-eight miles between Ipswich and Toowoomba. 
In 1863, Mr. A. Fitzgibbon was appointed by the 
Government to ascertain the best routes for a line of 


| railway, from the coast to the interior, and report upon | 


the probable outlay that would be required for its | 
formation. Economy of construction was the first and 
most important consideration, for the colony was 
equally poor in resources and scanty in population, so | 
that a lime proportioned alike to the means at the} 
Government disposal, and to the probable traffic was | 
required. The little 3 ft. gauge railway of New} 
Zealand made and worked cheaply, offered a good! 
example to the Queensland colonists of what could be 
effected with a moderate outlay, and in bis first report 
Mr. Fitzgibbon strongly impressed upon the Govern- | 
ment the advisability of following this precedent and | 
constructing a line of 3 ft. 6 in. gauge, which would | 
be fully equal to the demand of traffic. Sir Charlies | 
Fox and Son, consulting engineers to the colony in| 
the matter endorsed Mr. Fitzgibbon’s recommendation, 
and through a long period of stormy controversy and 
abuse, such as is hardly to be found outside a new 
settlement, the 3 ft. 6 in. gauge was finally adopted. 
And so in the face of popular opinion, and the direct 
advice of the engineers of New South Wales and 
Victoria, the new system was inaugurated, and its 
subsequent working has fully justified all that its 
engineers claimed for it before it was commenced. 
Jnder the name of the Southern and Western Rail- 





the tie beams were cambered, the hammer beams in- 





way the new line was cominesced, starting from the 


town of Ipswich, and ing through Toowoomba to 
Dalby, By tere of 131 mm toy at ‘Toowoomba, the 
summit level, a branch of sixty-one miles, leaves for 
Warwick. From Ipswich to the foot of the mountains 
none of the works were light, but the scaling 
the main range, even with the steep gradients 
sharp curves which were was a work 

treme difficulty, and one which it is not too m 

say could never have been accomplished by the 

if the gauge most in favour there had been 

A steady rise for twenty-three miles, with ruling 
gradients of 1 in 50, and five chain curves, gained the 
summit 1400 ft. above Ipswich, and brought the line 
to easy grounds, with flat gradients for the rest of its 
extension to Dalby. The branch to Warwick pre- 
sented also but few engineering difficulties. The pre- 
liminary estimate for the total expenditure for this 
work was 1,226,475. or an average of 7049/. a mile, 
but as an almost necessary consequence the actual 
expenditure exceeded this amount. 


{n the recently published annual estimate of Ways 
and Means for 1870, the Queensland Government 
state that the total loan authorised to be raised for 
the construction of 222 miles of line is 1,987,950/, 
From this sum has to be deducted 209,977/., being 
the losses arising from the charges on the sale of 
debentures and from other causes, leaving a net sum 
actually expended of 1,777,973/. There being still a 
balance of 177,700/. due for the completion of un- 
finished contracts, and further outlays required for 
the railway. Thus, the total sum devoted to this pur- 

se will amount to 1,955,673/. for 222 miles, or 
or 46 miles more than was contemplated hy Mr. 
Fitzgibbon in framing his souniienal estimates in 
1863. This will swell the total cost of the Queens- 
land railways to an average per mile of about 88102; 
but 78 miles of the whole distance lay through diffi- 
cult country, and especially in the 23 miles of the 
Main and Liverpool ranges, where all the heaviest 
work was required. On the Ipswich and Toowoomba 
section the average cost per mile amounted to 12,900/., 
which reduces the average for the remaining 144 miles 
to 6550/. per mile. 

But although, in the gross amount, Mr. Fitzgibbon’s 
original estimates fell so far short of the actual out- 
lay, the cost of construction of the more level sections 
did not exceed the first-intended cost. The extra 
expenditure arose from the unlooked-for difficulties met 
with in the ranges, and the increase of the actual 
length over the projected mileage. 

The general character and equipment of the Queens- 
land lines were described in a paper, by Mr. Charles 
Douglas Fox, read before the fastibanion of Civil 
Engineers on the 27th of November, 1866, but suffi- 
cient prominence was not given to the skill and 
energetic management of Mr. Fitzgibbon, who or- 
ganised and constructed the whole of the lines. Had 
it not been for the spirited and long-continued battle 
he successfully fought against the broad gauge advo- 
cates, Queensiand at this time would have been in the 
unfortunate condition of Tasmania, possessing a few 
miles of railway, which she would be unable to com- 
plete or extend to the benefit or development of the 
country. 

Writing in 1866 upon these lines, Mr. W. T. Doyne, 
who has lately so distinguished himself in the expres- 
sion of his views upon the railway policy of ‘Tasmania, 
thus expresses himself : ‘‘ Mr. Fitzgibbon undertook a 
bold project in recommending the 3 ft. 6in. gauge. 
One that would have appalled tue minds of many in the 
mere conception, and the execution of which must 
have broken down, under the management of many 
more.” Somewhat blatant praise, but well based 
for ail that. 

By the adoption of the narrow-gauge system, and 
by the employment of an able engineer, the Queens- 
land lines were made to cost less than the Victorian 
Railways by more. than 28,000/. a mile, or, in other 
words, the cost of one exceeded the cost of the other 
sixfold on the lighter section, and threefold on the 
mountain inclines. But as the engineering expenses 
in Victoria amounted to 1588/. per mile, exclusive of 
$0,0002. for surveys, and 11,000/. for offices, and those 
in Queensland averaged less than 400/. a mile, including 
surveys, it is probable that this fact induced a more 
economical and reasonable state of affairs, both in the 
commercial and constructive department of the rail- 


way. 

To the end of the last financial Queensland year the 
income derived by her from her railways amounted to 
80,000/., from passengers 20,000/., from the trans- 
port of goods 60,0007. The increase of business and 
emigration to the colony justify the official anticipation 
of an increase of 20,000/. for 1870, making @ gross in- 
comeof 100,000/., the working expenses being 70,000/,, 
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leaving an excess of 30,000/. to revenue. We have not 
to hand the rates of fares and freights, bat. we are told 
in the colonial treasurer’s financial statement for the en- 
suing year that the railways have decreased by half, the 
old rates of transport, and a sum equal to the whole gross 
revenue has thus been given tothe colony. It i 

that the net income derived from the railw 
sma!l one, and represents but a diminutive p 
upoa the outlay, but the colony is yet in @ 
with only about 20,000 inhabitants ; and, anburden: 
with an excessive capital, the future of b> apt 
Isnd railways must be one of high’ dividends and 
success. ‘eat 
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COIGNET’S.ARTIFICIAL STONE. 

For about twelve years the “ Béton aggloméré” of M. F, 
Coignet has been employed in France, at first spatingly, 
and with hesitation, but of late so largely and. .with so 
much confidenee, that many of the large works in avd near 
Paris have beem constructed for the most part, or entirely, 
with this material, 

So early as 1850, M. Coignet had experimented farther 
than his predecessors Fleuret (1800) and Lebrafi > 
but the conglomerate he then produced was un ry. 
In the commencement he employed a crude mixturéof coal 
cinder with lime, and subsequently he substituted sand for 
the former ingredient, and mixed it with powdered lime, 
moistening both together instead of wetting the lime as he 
had at first done. The second process to which he arrived. 
after modification and a long series of experiments with 
materials from different districts, and under varying cir- 
cumstances, to ascertain the best proportions, is the system 
which has now grown into such a vast industry, and Which 
bears his name. : 


The béton Coignet is a mixture of a large proportion of 
sand with a small proportion of lime, to which is adfled a 
percentage of cement varying with the amount of hardness 
or the rapidity of setting required. Only a very small 


quantity of water is employed to moisten the lime and 
sand. Thus tempered the mass is reduced, in a grinding 
mill, to a stiff paste, and is introduced into moulds of 
any desired form, being then subjected to the action of re- 
peated and heavy blows. By this means it is thoroughly 
agglomerated, and the mould being almost immediately 
removed, the béton, shaped to the desired figure, shortly 
becomes set, and acquires the hardness of stone. 

The material thus mixed and compressed under the 
hammer, when placed in the mould, receives a weight, 
strength, and density which renders it a thoroughly trust- 
worthy building material. On the average 1.81 bushels of 
component parts, sand, lime and cement, make a eubie foot 
of béton which will weigh about 140 Ib., and offer a re- 
sistance of some 24 tons per square inch, while ordinary 
mortar, formed ef the same constituents, will exhibit very 
insignificant powers of resistance. The difference arises 


principally from the difference in manipulation; in mixing 
mortar an excess of water is always used, which is distri- 
buted throughout the mass, and separates the particles of 
lime and sand, retarding the setting, and when after a time 
the water evaporates, it leaves the mortar more or less 
porous, 


Theoretically, the Coignet process fills all the necessary 
conditions, and produces a perfect béton, the sand and lime 
being moistened with a minimum of water, and mingled as 
intimately as possible. Besides the thorough cohesion of 
the particles induced by the mixing and compression, the 
small quantity of water used makes the setting more rapid 
and more uniform. 

In all cases the lime used should be hydraulic, in fine 
powder, and well screened, to free it from lamps; for if 
there are any lumps admitted into the béton they swell 
when the mixture is diluted, and weaken the material. 

rhe cements used are always, if possible, heavy and 
stow setting. The quantity used is. proportioned to the 
rapidity of setting required, and the hardness of stone 
which it is sought to obtain. For the third ingredient 
river sand, mingled with small pebbles, is the best. If the 
pebbles are large, the concrete produced is rough and un- 
tightly ; if it is too fine, it retards the setting, and redinces 
the hardness, Pit sand will make very good work, but to 
produce a stone so good as that formed on a base of river 
sand, the proportions of cement and lime have to be in- 
creased. Very fine sands like those of the Landes, require 
very careful mixing and a prolonged compression in the 
mould to produce a first-class béton. 

The ingredients are measured into a mixing mill in 
barrows, and during the process small quantities of water 
are gradually added as the mixing proceeds, until the béton 
becomes in the necessary condition; the more completely 
this part of the work is done the more rapid will be the 
Setting, and the harder will the stone become. 

The ordinary form of grinding mill employed consists of 
an iron cistern, the bottom of which is perforated, and in 
the centre of which revolves a vertical shaft, armed with a 
number of helical knives, and carrying beneath it a cycloidal 
arm, which in each revolution discharges a part of the paste. 
A penstock covering the outlet regulates the discharge of 
the béton. The material thus obtained from the mill is in 


4 firm but plastic state, and it is thrown into a mould, in 
thin layers, and each layer, as it is laid in, is beaten and 
compressed by the regular and even blew of a sixteen-pound 


1 in blocks to be subsequently employed. 
4} are intended to be used in place are composed of close board- 





hammer, 


In order to secure a perfect adhesion and union 





is used, it is generally the custom to cross cut the surface of 
the layer id order that the saperineumbent thickness may 
be thoroughly united to it. 

‘There ate. two kinds of moulding io which the Coignet 
béton is applied, the first being used the material is 


when it ie moulded 
The moulds which 


ing kept in place by means of cross bracing. This mould 
cafties the ornaments which are destined to appear upon 
the face of the structure after completion. In the second 
class of work all kinds of or t can be produced from 
to statuary. 4 

f late years the application of the Coignet béton has 
been equally extensive and varied. In Egypt, where it 
has been employed on a ‘Yast scale, light-houses have 
been reared out of the almost impalpable sands of the 
Isthmus of Suez. In Paris some 40 miles of sewers bave 
been constructed of the same material; and arches of the 
basement buildings of the Exhibition of 1867, saw mills at 
Aubervilliers, the numerous cellars of many private houses, 
entire buildings of five and six storeys in height, railway 
bridges at Sainte Colombe, on the Paris, Lyons, and Medi- 
terranean Line,a church at Vérinet, and above all the 
large works connected with the new Paris water supply, and 
some examples of which we Ulustrate on another page. 

The exact proportion of materials employed on works of 
different classes, and with sand and lime produced from 
different districts, will be interesting. Thus the work 
about the Exhidition of 1867 was formed of a mixture by 
bulk of 6 of sand, 1 of lime, and 4 of cement, The same 
proportion holds good for the sewers, and the rapidity of 
setting is as great, that the centering can be struck within 
ten hours after the béton is got in place, and the sewers 
can be put into service in four or five days after their com- 
pletion, Arches, of which the rise is one-tenth of the span, 
are generally made with a mixture of 5 of sand to 1 of 
lime, and 4 of cement in bulk. 

The church at Vérinet is one of the most interesting of the 
monolithic structures, and was constructed of sand from pits 
at Vérinet. The mixture was 5 of sand to 1 of lime and } 
of cement. In the saw mill of Aubervilliers, the arches 
are 27 ft. 10 in. inspan and 134 ft. thick at the crown, the 
proportions are also 5, and 1, and $ of cement. One of the 
most generally useful applications of this material is in the 
construction of the basements of houses. In the ordinary 
form of construction stone piers, supporting rubble ma- 
sonry arches, are employed, involving numberless joints, and 
causing an absence of perfect uniformity. tom this 
cause numerous settlements ensue, which are avoided by 
the use of the homogeneous béton; for the whole sub- 
structure can be made in one single block, over which the 
superincumbent load is equally and a uniform 
pressure upon the foundation is obtained. One house, io 
the Rue de Miromesnil, is constracted entirely of béton, and 
it contains two staircases, the one formed in the usual way, 
with a number of moulded blocks, the other a spiral stair- 
case, from basement to garret—-a monolith, 

The drawings upon page 274 show two examples of the 
aqueducts now being constructed upon the works in course 
of construction for the supply of Paris with water from the 
Vanne. Already a part of the city draws its supply from 
the Dhuys, but the second portion of the system is not yet 
complete. The distance of Paris from the source of the 
Vanne is more than 94 miles, and in its course to the city 
the line has to traverse a series of valleys and ravines, to 
eross rivers, roads, and railways, and the numerous re- 
quirements of the works have involved the formation of 
extensive bridges, aquedacts, syphons, and tannels.. An 
immense reservoir will be completed close to the park of 
Montsouris, and a long aqueduct upon arches will be made 
almost close to the old Roman aqueduct of Arcueil. But 
the heavie t works upon the undertaking are those crossing 
the valley of Fontainebleau for a distance of more than 
twenty-five miles between the river Loing and the river 
Essones. This length almost entirely, without building 
materials, would have involyed very costly works if 
masonry had been employed, and the engineer-in-chief, M. 
Belgrand, has therefore availed himself of the Coignet pro- 
cess, and utilising the vast masses of sand that lay ready to 
his hand, has formed the works of béton. Not only have 
the aqueducts been constructed of this material, but 
the tuunels also to the extent of several miles, about 
6ft Gin. in diameter and 8jin. thick, and these 
were all formed with the same success that has attended 
the application of the system to the sewers of Paris, the 
centres having been withdrawn almost immediately after 
the béton had been rammed inte place, The aqueducts 
crossing the valley ure supported upon arches, extremely 
light, aud rising to a maximum height of 60 ft. from the 
groand. The openings are about 42 it. 6 in., and the thick- 
ness at the crown 15} in. The success which attended the 
application of this material in the construction of the narrow 
openings supporting the aqueduct induced the engineer to 
extend its use to those wider arches spanning rivers, roads, 
and railways, and, a series of experiments having proved 
highly successful, monolithic structures, of 98 ft, Gin. and 
116 ft. 9 in. openings, and with one-sixth rise, were rapidly 
formed. ‘Iwo of the principal of these works we illustrate, 
one of which represents the aqueduct across the valley of 
the Loing, the other the aqueduct of the Grand Maitre in 
the forest of Fontainebleau. 

It will thus be seen that while we have refrained from 
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already fully described and illustrated, is agenap. Basso 
Considerable progress has been made with the abutments 
and piers, and a large amount of 

plant is upon the groand. ‘There be about 20,800 cabic 
yards of masonry in each pier, one of which will be 97 ft. 
in height when completed to 10 ft. above low-water mark, 
and the other 69 ft., when finished, to the same level. In 
sinking them 78 ft. aad 50 ft. of sand respectively will be 
passed through, The base of each pier is 82 ft. long, 
the eastern is 60 ft., the western 48 ft. wide, At 106 ft 
above low-water level, they are 78 ft. in leugth by 38 ft. 
wide. ‘These piers will be sunk in caissons, one of which is 
nearly finished, and the other far advanced ; hearly all the 
necessary machinery for this part of the work ts completed, 
and much of it is in place upon the boats employed for the 
work. The machinery designed for laying the stonework 
is of a novel character, and consists of a scaffolding about 
50 ft. high, which supports six wire cables, 2} in. in diameter, 
On each boat and upop each cable is placed a traveller 
for hoisting and transporting the stone, Each traveller 
can move an 11-ton stone to a distance of 1001t. They 
will be worked by hydraulic rams when raising and lower- 
ing the stone, and are provided with ordinary gearing for 
transporting it. Seven sand pumps will be used in the 
caisson of the eastern pier, and five in the western one for 
removing the sand in the descent of the caisson. These 
pumps are of novel and ingenious construction, and their 
efficiency has been thoroughly tested, one of them having 
been used in 40 ft. of water, and found capable of dis- 
charging 10 cubic feet of water per hour. ‘The principle is 
an adaptation of the Giffard injector, water being used 
instead of steam. A stream of water is forced at a high 
velocity down through a pipe, and discharged near the 
same into another pipe in an annular jet, and in an upward 
direction. The flow of the jet produces a vacanm below it, 
by which the sand is drawn into another pipe, the lower 
end of which is in the sand, and the force of the jet drives 
the sand upwards to the surface of the river as soon as it 
passes through the annular opening in the jet. The action 
of this pump is found to be certain, and it will pass gravel 
as freely as sand, the size. of the stones which are dis- 
charged being of course regulated by the diameter of the 
opening. In the pump experimented on, the end of the 
discharge pipe was inserted to a depth of I9ft. into the 
sand, the height of water over the top of the sand being 
40 ft. Under these circumstances the action was unfailing, 
and the vacuum obtained was almost perfect. The pipes 
used in the pumps will be of Sin. diameter, and about 
2500 ft. will be required. By this arrangement one of the 
most important didiculties which presented itself with re- 
ference to the foundations has been avoided, and the incon- 
veniences and delays attendant upon the use of dredying 
machines removed. The pumps will be placed on the top 
of the air chambers of the caissons, the suction pipes ex- 
tending through the chambers into the sand, telescopic 
joints on the lower ends allowing the lengths to be extended 
more or less into the sand as required, 

A large portion of the caissons is being made from the 
wreck of the U.S. gunboat Milwaukee, which was purchased 
for the bridge company, and the plates of her bull cut up 
for the purpose, The air chambers of both caissons are 
9ft, high, and the sides are formed of } in. plate for the 
larger, and in. for the smaller one. The former is 
provided with seven air chambers, the latter with 
five. The area of the chambers is equal to that of 
the underside of the pier, and the roof has to support 
the whole weight of the col of from 
its foundation to above the water level, a height of 
nearly 100 ft. The roof of the chambers carrying this mass 
is made of plates 4 in. thick, stiffened above by thirteen 
girders, placed 5 it. 6 in. apart. Each girder is 5 ft. deep, 
and is made of jin. plates with top and bottom (chords. 
The space between these will be filled with masonry, and 
beneath the roof two wooden girders, running in an opposite 
direction to the iron ones, divide the area of each chamber 
into three equal parts. Openings in these girders give com~- 
munication from one part of the chamber to the other. They 
are intended to rest upon the sand, and 0 help to support the 
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of a portion of its load, 

plate iron, strongly braced 
and they are, therefore, stiffened with pl 
Between the brackets, near the bottom, 
the chamber a timber sill, the underside of which is on the 
same level as the bottom of the timber 
will also rest upon the sand. A large 
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above the top of the roof, and as the pier descends the sides 
will be heightened. 

Up to the first of September last $831,600 had been ex- 
pended on the work, which now gives employment to about 
1500 men. Under the active superintendence of Mr. J. B. 
Eada, who has recently been enabled to return to St. Louis 
and again take the undivided responsibility, it is probable 
that the bridge will advance still more rapidly towards 
completion. 


Leap awp Stiver 1s tus Usirep Kisepom.—The 
quantity of lead ore raised and sold in the United oe 
was but 78,944 tons in 1848; but since 1950 it has almost 
always ranged between 90,000 tons and 100,000 tons in the 
year; in 1568 it was 95,236 tons, of the value of 1,150,768/., 
the price at the Holywell sales averaging 12/. 1s. 8d., or 
about 16s. lower than ni 867. The quantity of lead obtained 
from the ore was 53,373 tons in 1845; but in 1868 it reached 
71,017 tons, of the value of 1,378,4041. In 1848 it took 147.9 
tons of ore to make 100 tons of lead; but the required 
quantity has been reduced since then, and in 1868 it took 
only 194.1 tons, or, in other terms, there were 74.568 tons of 

in 100 tonsa of ore. The quantity of silver uced 
was but 496,476 02. in 1853; it had risen to 569,345 02. in 
1858, and reached 841,328 oz. in 1868, of the value of 
231,3667. In 1863 there were obtained 8.143 oz. of silver 
from the ton of lead ; in 1458 8.336 02.; in 1868 11.846 oz. 
The totals for Ireland in 1868 are 2089 tons of ore, 1562 tons 
of lead, 14,372 oz. of silver. All these are larger quantities 
than in the preceding year: but there are returns from more 
mines in 1868. The Isle of Man supplied in 1868 4290 tons 
of lead ore, 3089 tons of lead, and 178,718 oz. of silver. 


Teiteoraruic Communication wit AvstRatta.—The 
prospectus has been issued of the British- Indian Extension 
Telegraph Company, to construct the first important link 
of the communication between India and our Australian 
colonies. This will consist of a cable of 1756 miles between 
Ceylon and Singapore, the capital for which will be 460,000/., 
in shares of 107, A contract has been made with the Tele- 
graph Construction and Maintenance Company, who are to 
complete the work in the course of the coming year for 
440,0001., taking 150,0007. in shares. ae company will 
operate in conjunction with the British-Indian Telegraph 
Company, with whom a tariff has been arranged by which 
the charge for a message of 20 words from Eng to Singa- 
pore will be 4/. 4s., of which the Extension Company will 
receive 1/. 7s. It appears that of the whole messages hitherto 
pessing over the Indo-European lines, about one-fifth have 

n for Australia, China, Singapore, Java, and other places 
beyond Galle, and the calculation of the directors is that 75 
messages each way may be expected daily, which, after de- 
ducting working expenses and a provision for a reserve fund, 
would yield 16 per cent. per annum. Meanwhile negotia- 
tions are in progress with the Dutch and Australian autho- 
rities for concessions, and soundings are about to be taken 
for a cable route from Singapore to Hong Kong. Mr. 
Massey, late Finance Minister in India, is the chairman of 
the company, and Colonel Glover, Director-General of Tele- 
graphs in India, is a member of the board. The subscription 
hist is to be closed on Monday next for London, and at noon 
on Tuesday for the country. 





Ratway Maxive ty Taz Far West.—A correspondent 
of the Timea, in the course of an interesting account of a 
journey from ——P to San Francisco by the Pacific Rail- 
way, speaks as follows of one of his “experiences.” He 
says :—" When we reached Sacramento we were shifted to 
the new line, 134 miles long, between that place and San 
Francisco. It is not yet completed, since we to take the 
ferry across the bay for half an hour. Indeed, part of that 
which we passed over was not made when we reached it. 
The sleepers were flung upon the ground ; the rails, however, 
were not only not fastened down, but not even laid in their 

laces. As the train stopped I looked out of a window and 
comme aware of a mixed party of Irishmen and Chinese 
hammering, digging, shouting, cackling (Chinese cackle) in 
advance of us. I stepped out and walked on to find the line 
in the state I have described. Lighting my cigar and sittin 
down on the trunk of a tree by the mn beh saw it fini 
in an hour, at high pressure. A quarter of a mile, at the 
very least, including a portion over a long bridge, was then 
laid as fast as ever the rails could be steadied on the sleepers, 
with the greatest economy of nails. At last a chief Paddy 
laid down the hammer which he had been wielding with the 
precision and force of a small steam engine, and shouted out, 
* Come along wid ye!’ And we came, a train of ten cars. 
Then the engine driver said, ‘Is it all right further on? 
* All right,’ said Paddy, and away we went, 25 miles an hour, 
under a full moon so bright that on stopping at one of the 
stations | was enabled to read a book by it. But the road 
was decidedly rough. ‘Rough!’ said one of my Yankee 
companions, * ¢ if I think there is any track at all; it 
goes like a scared bullock.’ I am bound, however, to s# 
that this is the only portion of the great Atlantic and Paci 
line to which such language could be applied. This will soon 
pt = ee aes asee smooth and firm as 
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We annex illustrations of an ingenious arrangement 
ine governor, designed by Mr. William Bellis, of | stop, R, is held in position by weight of the governor 
, and in mn P. The 


this country. This governor, in addition to very com- | governor to operate, and as soon as it attains 

gust and having goals mabiity, io ammnged o> tao deme aly Geis wal ond einen te coe R, the weight on 
mene me 5 Phew event of a snapping or | which immediatel i 

running off, while a device is \ ing the governor | leaves the and valve to o in the usual 
valve open when apr theottio waite Sante manner. ae eee eee 

as to enable the engine to be started readil i 

i _the governor we can best i 
engravings, in which of 
governor being at rest, valve open, and the steam just | extreme contraction of the governor balls, so that the ports, 
entering from the opened throttle; while Fig. 2 shows the @, f, may be closed, or partially so, as may be required to 
ae See with we A mere py my or tumbler released, | check the ong pore he iti i be 

valve being under con’ ry governor; and .3 vernor while in motion, or the ports may be sudden! 
shows the valve automatically closed in ut a i ‘A 
running off of the belt or other accident to the governor. running off of the governor belt. 

The valve chamber, A, has the customary inlet neck, B, and | is always necessary either to prop the lever, P,in the manner 
outlet neck, C, which necks are separated by an §-formed | described or to elevate it by before starting the engine. 
diaphragm, D, E, F, G, H, of which the portions, D, Fand H, | When the governor valve is closed by the extreme extension 
form horizontal shelves connected by the vertical walls, I of the the discs, I, J, close or fill the porta, df, and 
pee enn olametin Wanda the 

: ual size. Vvernor V: 
r consists of three pueaieal equal parallel 
t dises, I, J, K, of which the wu 
and K, are separated from the mi disc, J, the 
distance which separates the shelves, D and F. The sev of the triple valve, I, J, K, with an open centre admits of the 
dises are connected by wings or bars, i, j, k, which it is pre- | employment of a valve of small diameter. Thus an ordi 
ferred to make flush with t ipheries of i 


a spiral form, as shown, in that in the vertical oscilla- | square inches. This area can be obtained by the use of 
poet alee ig a Be fee easily and truly with the | liin. valve of the construction we have the ares 
openings of the seats, and that every part of the seats may | of the two dises being 3.534 square inches, from whieh 


be equally subjected to wear. L is the valve stem, which is | deduct 375 square inches for the or wings, i, j, k, leav- 
governor tam, M, by 0 sural, ; 3 ioen ing an area of 3.159 square inches for the passage of steam- 
ordinary governor, of which O is the 
The stem coupling, m', is slotted, as shown, to receive the | to operate it than a larger one the governor is more sensitivt 
lever, P, which is fitted with an adjustable weight or | and mobile. The valve further possesses the advantages f 
counterpoise, p, and works on a centre at p'. This weighted | being completely steam balanced, whether open or shut, and 
lever may be used to give a variety of speeds to the engine, | under every pressure of steam. 
oo aye os, oo a — ogg of revolutions ; 
ut it is also to sustain , K, in the open Gas 1s Tux Crry.—The City Gas Com have notified 
position when the engine and governor are at rest. This is that, in accordance with the City of London Gas 


or 
R, which is weighted at r, and pivotted at r* to a sliding | after the Ist of 
‘. , 





the 
engine is to be started, the valve, I,J, K, is held open by the | raised to sixteen 








GOVERNOR AND THROTTLE VALVE. 


DESIGNED BY MR. WILLIAM BELLIS, RICHMOND, U.S. 
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eighted stop, R, being turned up under the lever, P. The 
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and weighted 


which has been recently patented i steam being applied, the 





ly causes it to drop out of the way, 
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~~ referring to the | arrangement a, 
the drawings is a section, the | the ports are closed both by the extreme extension and by the 








engine in the legitimate action of 







consequence of the NS A enna Set oe eee 
1 arrangement 








traversed | prevent the passage of steam, and when it is closed 





ve 
and equi- 

and lower discs, 
poets the provision of double and the peculiar construction 










the dises and of | governor valve of 2 in. in diameter has an area of 3.! 










iving shaft. A small valve bas less friction, and as it requires less powet 






















Act, 1868, 
tumbler, | the price of ordi i the from and 
See mer Sore 
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thousand cubic feet, and that the illuminating power will be 
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INGOT MOULDS. 


To raz Eprron ov ENGINEesRine. 

Srr,—While on a visit at Barrow-in-Furness lately, I was 
asked to give my opinion of the merits of the ingot moulds 
used at the Barrow Hematite Steelworks, and have much 
pleasure in placing the facts of certain trials made with two 
varieties of patent moulds, which are embodied in this letter. 
At the above works they use the ordinary solid mould; 
moulds patented by Anthony Wilson, and moulds patented 
by Waddington and Longbottom. 

It is well known to all who are in any way versed in the 
Bessemer steel business, that the soundness of ingote—which 
is of the greatest importance—depends chiefly u the 
moulds used for casting same. In solid moulds we have the 
disadvaatage of sudden and unequal expansion, which causes 
the moulds to crack, and consequently makes unsound in- 
gots, even in light moulds, say of 10 or 12 cwt.; but 
where such moulds are used for heavy ingots, say of 
8 or 4 tons, the moulds as a rule won't stand at all, unless 
hooped, which is not often done. It has, a an to 
many, founders and others, that expansion should be - 
vided for consequently many methods have been sdvanten, 
some of which have been adopted with practical success ; for 
instance, moulds made by Messrs. Waddington and Long- 
bottom, of Barrow-in-Furness, who make the upper and 
lower part of their moulds separate, and join them by dove- 
tails and cotters ; this so far is good, that when the bottom 
part cracks, the top part can be refitted to anew bottom ; but 
then this proves that these moulds, although superior to the 
ordinary solid moulds, are not capable of i equal ex- 
pansion, and another disadvantage is, that the ingots have 
generally a small fin left on them at the junction of the two 
parts of the mould, which is very objectionable, but which 
ean be remedied by using stopping. Another class of moulds 
patented lately by Mr. Anthony Wilson of Barrow-in-Furness 
is superior to anything yet tested: the patent includes open 
and close moulds, in both of which provision is made for 
oe expansion ; they have decidedly the advantage over all 

er moulds im use: for quickness in discharging and pro- 
ducing sound ingots, they allow of the least taper, are made 
lighter than other moulds, uire no hooping for heavy 
ingots ; and the first copie tile taken up & indepen- 
dent dovetailed plates at the bottom of moulds, prevents 
from cracking, and so makes them more d le than 

any other moulds yet made. The plates and joinings are all 
made in duplicates, and, therefore, can coadily be replaced 
by others when burnt out. Another advantage in these 
moulds is, that they are sooner cooled; and what is still 
more important, in the event of an ingot sticking, it can be 
discharged in a minute by slacking the set pins or cotters ; 





whereas, in the ease of a sticker in a solid mould, it often 
takes the time of two or three men an hour (with little 
Success at times) to drive it out with a tap, andin many | 
cases the moulds have to be broken, or are broken in driving | 
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the ingot out. This is a great drawback on the old moulds, 
if there was nothing else; and it is certainly enough to re- 
commend the Wilson’s mould, if no other advantages were 
offered. I have pleasure in giving the results of certain trials 
with Wilson’s moulds against those of solid moulds. One of 
the 30 cwt. close moulds has been subjected to a very severe 
test at the Barrow Hematite Steelworks; it was used as a 
feeder to a 70 ewt, solid mould made in the ordinary way; 
and the ingots from it, as also those from the solid 

have all turned out sound when cast on this plan, which is 


an American invention well worth the attention of steel |. 


makers. 

Against the above trial we have the results of the same 
firm, with the ordinary solid 
ingots without Wilson’s 
found the moulds to go one or two ingots 
east, and sometimes with the first, cracking from the bottom 
for about 2 ft. up, the ingots in such cases being unsound at 
the bottom, whilst the ingots from Wilson’s moulds are 
always sound. The 12 ewt. opening moulds on Wilson's 





eng. have been tried with equal success by the same | }, 


rm, standing 101 casts maximum and 65 minimum, or an 
average of 83 casts; but for Martin-Siemens steel will 
be found to stand at least 90 casts, and for this 


they 
will shortly be used at the Landore (Siemens’s steel) works, 


the results of which will be publi in due course. 
The i moulds stand thom % to 20 axste withost 
jointing, can be opened and rejointed in about six 
_ 5 These are very useful for heary work, and also for 


minutes. ~ t te 
rail ingots, as they require very le 
cious most useful for light ingots, say, § 
and can also be made to discharge quickly, with half the 
usual taper. ‘ a ae 
The cost of these moulds is, considering their weight 
com with solid moulds, about the same as ordinary 
moulds; they are made of the best hematite iron, and are 
worth about half their first cost for use in the puddling fur- 
nace or foundry when burnt out. 
I am, Sir, yours truly, 
London, October 11, 1869. B. D. Heaey. 


The close 





Tux Cxzrion axp Pewanxo Tensorarn Capix.—The fol- 
lowing notice has been issued ling a company intro- 
duced in August last for the construction of a light 
line from Ceylon to Pi , but which it was s bad 
not succeeded in raising the required ca "og India, 
Australia, and China Submarine Te 
(Limited) have secured their capital, 
tween Ceylon and Penang will be commenced 


immediately 
by the India-rubber, Gutta-percha, and Telegraph Works | ‘ 


y mgs 
Com , at Silvertown, and it is ~~ that by 
condlng it through the Suez Canal it will be in working 


order in April next.” 


vate 
8 to 14 ewt., me 
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in India or elsewhere, is prohibited. 
— vrs lara Boyrteroy ev dimBamey: pe mae 
to his departmental superi infringement of t 

rule which may come thie | Seoetedge. 


and glaziers ; civil engineers may now see in what esti 


they are held by the in India, and may 
caltclote tus theaustoas vias das tan tee? beam 
open to talent,” so long as the clique animated by this spirit 
ati vag gv hae gm adn Pa - 
‘An “ inspired” y Pi Friend 
India, announcing the « sniment of att Hoyal Enger 
blic on the 


rendered it necessary to have a certain 
men to watch them: but as leaven is a form of corruption 
the simile was scarcely abeppy one. 3 : 
made officially, it is easy to see the game the Bengal 9 
neers wish to play. They know that a strong effort will 
po mab part pon ean aad aah fi Tighe 
, nepotism, ineom: i ith a fow bright 
exceptions, have characterionl, thale: régime, and they want, 
y casting discredit upon civil engineers, to prevent any 
nspi share in the management of the new works 
not fear to accept the challenge, whether on , 
ee ee I have been several years in the 
service I only remember four cases of dishonesty among 
members of the engineer establishment ; three of these were 
military officers, and the fourth was a civilian who had risen 
from the overseer grade and had formerly, i believe, been 
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the law of libel, I could fill pages with illustrations of 
that people who live in glass houses should 
stones. 

consent to it the Civil Engineers to terms of 
ity, and there must soon be a combat 4 l'outrance 
We have only to the case pat fairly 
before the Government and the ie at home, and the 
ision must be in our favour. . Kinnaird’s committee 
next session will doubtless lead to a thorough inquiry into 
the Publie Works Department, and every engineer who can 
bring forward instances of the notorious i petence and 
ignorance of amateur military engineers should forward them 
to Mr. Kinnaird, or them in the hands of friends who 
ean bring them before the committee. The failure of a 
dozen or two iron suspension bridges near Calcutta, the 
three bridges built one after the other over the Burrakur, 
the downfall of half a mile of custom house sheds at Cal- 
cutta, and of one of the expensive new barracks just finished 
at Musseerabad, the total failure of the Baree Doab Canal, 
are a few of the instances which oceur to me. The Blue- 
book on the Delay in the Construction of Railways in India 
is crowded with examples of the gross ignorance and 
obstinacy of the Bengal Engiveers. It is known that the 
failure of the great works on the G. 1. P. line was due in 
great measure to the persistent refusal of the Government 
engineers to allow a sufficient staff for supervision. The | 
East Indian Railway has had to pay five times its original | 
value fur the station ground at Howrah, which the railway | 
engineers, foreseeing the necessity of acquiring it, begged in | 

vain to be allowed to purchase at first. 

Even in irrigation canals, in which the Bengal Engineers | 
claim to be the sole authorities in the world, they have failed 
lamentably. The Ganges Canal, despite many defects 
arising from want of engineering experience, is a noble work, 
but it was le by an artilleryman. The eastern and 
western Jumna Canals are old native works improved, and 
it is now admitted that it wasa mistake not to make them 
entirely anew on scientific principles. The Baree Doab 
Canal, which is the only new work of real importance con- 
structed since the Ganges Canal, isa dismal failure. Com- 
menced eighteen years ago it is not yet nearly finished, and 
already many of the principal works are unsafe. The original | 
estimate was 530,0001.,, a revised estimate was submitted in | 
1856 for 1,360,0001., and some half million more has still to | 
be spent im “ re-modelling,”’ that is, in doing a great deal of | 
the work over again. Probably the canal will not be com- 
pleted under two millions. It was designed to carry a mini- | 
mum supply of 3000 cubic feet per second, but it tarns out | 
that only about half this quantity can be reckoned on in | 
dry seasons, when water is most wanted. This, however, | 
does not so much matter, as the slope of the bed was made | 
so excessive that it is not safe to allow anything like the con- | 








iven to understand that it is a well-known custom in the |° 


t of Public Works for servants of that 
co eesaiva, in adbehea ts Wa ealecias ‘hone by take 
employers, Dustoorie, &c., &c.? It w in that case not 
have been an insult to C. E. 


“GERMAN LOCOMOTIVES.” 
To tus Epriror ov apie ne 
S1x,—In your description of the gx 
Hanoverian Railwey i in your last, you 
flat to firebox. 1 believe this to be decided] 
form of box and « form that will ultimately be 
My object in wri is to claim, if possible, its inventi 
introduction in England, not liking the idea that our con- 
tinental neighbours can beat us in anything that isa 
progress to the locomotive. That they beat us in wild desi 
{ know, and have only to say let them beat us, but not i 
real ability. We have now had these flat topped boxes run 
ning on the Stockton and Darlington Railway for 6 years; 
they were originally proposed by myself, and we now have 
17 of them all giving great satisfaction, especially in their 
superior steaming properties, and a reduction of about 4 of a 
ton weight off the trailing axles. With reference to any 
sediment collecting on the top, experience enables me to say 
that they are now almost as clean as when first sent out, 
although other boilers with the same waters have much 
sediment collected on the boxes. I saw some of the Belgian 
engines at the 1867 Paris Exhibition, which had the flat 
topped box, but we had them here much earlier than that. 
An insertion of the above in your next would oblige. 
Yours &e., 
8. Hannan. 
Engineworks, Darlington, October 20, 1869. 


STEAM-DOME JOINTS. 
To tus Eprror or Exar eenina. 

St2,—In your description of the German locomotive in 
your valuable paper of the 16th inst., I noticed with satisfac- 
tion your remarks on the manner of making the organ” or = 
our practice on the Maryport and Carlisle Kailway so closely 
resembling it. Instead of turning a groove in both flanges | 
turn a simicircular groove in one flange only, and by screw- 
ing down the cover the copper ring, } in. in diameter, is 
flattened on the other side; this makes the most effective 
and durable steam-tight joint I know of. 

If you choose to insert this in your journal it may be of 
service to some of your readers. 

Yours truly, 


Wiii1aM Tosa. 











Maryport, October 20, 1869. 


Tus Crvig any Mecwantcat Encixerns’ Soctzry.— 


templated supply to pass down. Directly the eanal was The annual dinner of the members of this society is arranged 


opened the bed began to go, and the works were undermined, | 
till many of them are pertectly unsafe, and may come down | 
atany moment. Last year the regulating dam at the head 
was clean swept away, and anew dam and weir are being | 


built at great expense. Large sums were spent in locks } ore produce of the United Kingdom exceeded 10,000,000 tons, | 


to take place at the Restaurant, 2, Westminster Chambers, 
on Saturday the 30th inst. 


[RON MAKING IN 1868.—Again last year, as in 1867, the iron 


and navigation channels, but the lock gates lie rotting in | the quantity produced amounting to 10,169,231 tons, and 
open yards, and, I believe, not a boat has ever used the | exceeding that of 1867 by 148,173 tons. The number of 
canal. Splendid workshops were to be erected at the head | furnaces in blast in 1868 was 560; and the make of pig-iron 
of the canal, but the buildings have never been completed | in Great Britain amounted to 4,970,206 tons, an increase of 
and the machinery lies rusting on the ground. And this is | 209,183 tons over 1867. The average market price of Welsh 


the eanal which is to be the model for all the great irrigation 
works to be now constructed, this the school from which 
canal engineers are to be obtained for all Northern India. 
No, Sir: the civil engineers have been content to wait, with 
such patience as they might, for the tardy justice which 


pig in 1868 was 41. per ton; of Scotch, 2/. 15s, 3d.; of 
Cleveland, 27. 9s. 6d.; the last the same as in 1867, the two 
former lower by 3s. 9d. and 4s. respectively. 


Ayotuer “ Mrreartiece.”—The authorities at Woolwich | 


they have mainly hoped to extort from an apathetic Govern- | are now investigating the merits of a 37-barrelled rifle, said 
nent, ~~. by an interested clique ; but if to the refusal | to be an improvement upon Montigny’s ;mitrailleur, which 


of their wel 


-founded claims, are to be added baseless as-| has been already adopted to some extent by the French 


persions upon their honour and integrity, it is time for them | Government. This consists of 37 rifle barrels bound together 
to assert their position, and to ask these military slanderers, by hoops, the charges for the whole being contained in a 


Who are they, that they should hold all the public works of | 


movab 


THE QUEENSLAND ENGINES. 
To rus Eptror or Encixxzrine. 


were by hydraulic 
then put together and Pp ayy oli and then 
motion, &c., taken to pieces and efamined in 
ing over the céntres of bogie and frames it parallel 
lines and at diagonal angles, and in various ways assuric 
ages tthe pod cae wae accuracy of the work. 

ial report states, ‘‘ The entire motion and working 
of these engines are of Bessemer steel, and appear to be of 
excellent quality.” 

2. The suggested exchange of the motion from one engine 
to theo thee wa cimply hapeadiile, on thiay wore oll Saguiber 
at one time. 

3. The engines were not only tried in steam in the usual 
way, but in the presence of the agents and myself two out of 
the three were run for a considerable time upon a temporary 
length of railway, with curves of less than 200 ft. radius, and 
the action of the bogies, reversing gear, brakes, &c., carefully 
noted ; the steam chest covers were then taken off, and the 
slide valve motion gear carefully examined: there was no 
hurry about the inspection. 

Having had lengthened experience of locomotive works, I 
can only say that | consider the workmanship and materials 
were excellent, and fully up to and equal to the Govern- 


ment 
4. I am reliably informed that Mr. Fairlie was consulted 
uently as to the design, and that so far as the Govern- 
ment agents were concerned, he was not only invited, put 
more than once urged, to attend the trial of the engines. 

5, With reference to the mid-feather in the firebox, it was 
not until two months after the engines had been shipped, 
viz., April 18th, 1867, Mr. Fairlie suggested it as an improve- 
ment lately introduced in the Neath and Brecon engine. 
This suggestion was at once forwarded to the colony, and 
the addition would have been @ simple and inexpensive 


At this distance I cannot, of course, determine the cause 
of the alleged injury done to the permanent way; but when 
apart from the fact of the careful trial given to the engines 
here, it is considered that the weight on any wheel of the 
engines in running order, is at a maximum 3} tons, and the 
rigid wheel base only 6 ft. 6in., the centre pair of drivers 
also having no flange upon them; it must be evident that 
from some cause or other the bogies did not work properly, 
although they acted perfectly here. If this were the case 
the rigid wheel base would be at once increased to 22 ft. 6 in., 
jand the effect upon a 5 chaia-curve is not difficult to 
conceive. 

It must not be lost sight of, that although these engines 
| had been specially ordered from the colony to work the tratflic 
| of the main range incline, it bad been found before they 
even arrived out, that such powerful engines were un- 
necessary, the excellent engines designed by the Government 
agents and constructed by Messrs. Neilson, which have six 
wheels coupled and weigh 20 tons in running order, having 
been found fully equal to the requirements of the traffic. 

I may state that I had no control over the designs of these 
engines, but merely carried out my instructions as to in- 
spection. 

It is not necessary for me to express any opinion as to the 
porte of these engines, in respect of their construction, 

ut I am convineed that the cause of failure does not emanate 
from any faults in workmanship or materials. 
I am, dir, yours obediently, 








e breech-piece, and the barrels can be discharged 


India as their private property ? And I trust that the | single or together by aturn of the hand. The “machine” 
a 


people of England will ask that question also. 
Your faithfully, 
A Civ, Esernese. 


To Tux Eprror ov Exa@txesrine. 

Sir,—I take the earliest opportunity of sending you the 
enclosed in the full convietion that you will deal with the 
libellous announcement as it deserves. 

If the Governor-General had issued a notification in the 
words of the latter part of “C.E.'s” letter (also enclosed) 
and had followed it up by vigorous action, his proceedings 
would have been as universally applauded as they will now 
be condemned. Yours, 

Madras, 8 eptember 20, 1869. Inpra. 

P.S.—In my opinion the announcement is an indication of 
the systematic attempt now being made by certain officials 
of the Publie Works Department to discourage the employ- 
ment of “ C.E.s” on the contemplated railway extensions in 
order that the R.E.s and their tools may have it all their 
own way. 

Our correspondent encloses the following letter and also 
the Public Works Department notification which is included 
in the letter from “A Civil Engineer,” which we publish 
above. | 

(CoryY.) 
Commission to Crvit. Exoiverns. 
To the Editor of the Englishman. 

Sir,—An official paper appeared in yours of to-day headed | 
“The Commission on Contracts to Civil Engineers.” . Will 
you kindly tell me what it means—does it mean that public 
companies in England pay commission as well as a salary to 
civil engincces, or does it mean that civil engineers in Eng- 
land, as a rule, receive bribes from contractors, which is the 
Friend's interpretation’ If the latter,on whose authority 
does the Gevernment of India promulgate this libel? Why 
did not the Governor-General in Council commence his | 
notice thus—“ Whereas the Governor-General in Council is | 





| 
i 


has been found to make a good diagram at the targets, 
almost too good if it is intended to supersede grape-shot. 
The rifling and the bullets are Metford’s and the charge 
15 grains. 


Tus Opexixe ov tus Suez Canat.—Notice has been 
given by the Services Maritimes des M 


Canal, that the return voyages will be performed from Port 
Said on the 22nd and 23rd of November, and that the 


charges will be 20/. 2s. first class, 361. i4e. return; and 131. | 


3s. 6d. second class, 24/. 2s. 6d. retarn. The Peninsular and 
Oriental Steam Navigation Company have also given notice 
that they will despatch the Delta as an extra boat from 
Marseilles to Alexandria on the 6th of November. 


Tae Great Eastens.—The Great Eastern steamship is 
now being sy ae for sea with all expedition. A great 
portion of the Anglo-Indian eable has been coiled into the 
tanks, so that it is expected the ship will sail by the 23rd inst. 
The great size of this vessel renders the docking and cleaning 
of her a heavy expense. Captain Sherard Osborne, C.B., 
and Captain Halpin therefore decided to clean the ships’ 
bottom, as she lay in the Medway, by means of divers. ‘The 


| contract was given to Mr. Pierce, of Whitstable, who, with 


eight divers, completed their task in six weeks, usin 
pase diving apparatusof Mr. Siebe, of London. The ships’ 
“tom was surveyed personally by Mr. Gorman Siebe, to see 
that the contract was properly carried out. The accumula- 
tion of mussels was more than 1 ft. thick in some places, so 
the men had no light task. Messrs. Siebe Brothers are fitting 
to 


ies Impériales | 
| that they will despatch supplementary steamers from | 
Marseilles on the 6th and 10th of November to Alexandria, | 
Port Said, and Suez, to assist at the inauguration of the Suez | 


Writiam Crave. 

Whitehall Club, Parliament-street, October 19, 1869. 
| [We insert Mr. Craven’s latter, but must decline to open 
jour columns to any discussion upon its subject matter; 
| indeed, discussion is out of the question, where conflicting 
| assertion alone is possible. The real facts lie bly mid- 
| way between the extreme statements. The ing extract 
from a letter dated April 19, 1868, and forming part of the 

lumi correspond on the subject, states that “the 
first instalment of materials (ex for boilers and frames) 
was received in the last week of »ber, and of course the 
|time having expired when the engines should have been 
| delivered, they were too hurriedly put together, without that 
| consideration the principle needed, being hurriediy thrown 





| together.” The natural assumption arises, that the future 
| of the engines must promise badly when the materials were 
| not got together till about a month after the time for their 
| delivery renee ae We see no reason to modify our 
| already ex opinion on the matter, and must continue 
to beheve that prejudice in Queensland took advantage of 
oversights at St. Helens —Ep. E.} 
| A New Carrerper —The Director-General of the Ord- 
; nance and the Committee of Inventions at Woolwich have 
under trial a mew cartridge, designed by Colonel Boxer, 
| Superintendent of the Royal Laboratories, and called the 
| “bottle cartridge.” It is intended, if suecessful, to supersede 
| the ordinary cartridge in use for smal)-bore breech-joading 
| rifles, which cartridge, being several inches in length, is very 
| iable to injury. The main principle of the new invention is 
| to enlarge the chamber of the rifle without interfering with 
| the diameter of the barrel. The cartridge is, therefore, in 
| the a of a bottle, the apex or neck containing the bullet, 
| while the base consists of the powder, which, bemg concen- 
| trated more than in the elongated cartridge, is theoretically 





up om board one of their patent ice-making bi 

make two tons of ice per day, which will prove a great boon 
to the expedition ; the surplus ice will be thrown into the 
tanks fer the purpove of keeping the cable as envl as possible. 


pp to p the property of more _— ignition and 

consequent increase of force. All the advantages which 
| attach to a “low trajectory” are, therefore, elaimed for the 
| new invention, 
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THE PATENT JOURNAL. 
Grants of Foovisgess’ k Peotection: for Six 


mm. Joun Dews, Toronto, i mp vement a mai bags. and 
in apparatus for fastening euch hags, box 
ceptacies, or articles where the of a seal is a 
992. THOMAS Rusreis, a breech- 
loading firearms and in cart for breech-loading firearms.” 
gies. Movent CRawrorD Watiace and Davm Crawrorp, 
Ardrossan, “Improvements in and m con- 
nected therewith, applicable to ships and other “sf 
9765, Vioron CueMehY, Sedan, Frames, “ Im; ts in the 
construction of apparatus for damping pressing simul- 
taneously the surface of cloth and felted fabrics previous to 
finishing.” 
2167. WILLIAM Epwarp Gepen, 11, Wellington-street, Strand, 
‘An improved drying machine with application of central 
ventilation.” 
9769. Faeperic Trenca, Dublin, and Epwarp CHARLES WARNER, 
Brighton, “ Improvements in horseshoes,” 
gi. JAMES Mvvig Spence and Jomyn Bercer SPENCE, Man- 


improved instrament to oe 
other : 
‘3361, Jom 

ments in 

2852. 





Camden-t 9 Ce 
ha the distances travelied 


Georce Swanssonoven Wuirecuvreh and Henar 
Serle street, Linecoin’s-inn-flelds, “ Improvements 
in stoves and fireplaces.” 
2858. JOuN BuTcneR, Southport, “ Impro 
and penholders.” 
WIttAM Epwonpsox, Manchester, “Improvements in 





ts in f tein 





chester. * impr yvements in the manufacture ot disi 
applicable also to the preservation of manures.” 

a72. WititAm Epwaup Newton, 66, Chancery-lane, “ Im- 
proved spparatus for drying grain end other granular sub- 
stances.” 

2773, JAMES MACKENZIE, Edinburgh 
ing machines.” 

2775. JOHN FAULKNER, Manchester, “ Improvements in exhaust- 
ing, drawing, or draining the gas from coal and coa! mines.” 
2777. Barrow Huwr, 1, Serle-street, “An improved automatic 

railway carriage or car brake.” 

2779. KicHARD COLLIS, Webber-street, Blackfriars-road, “Im- 
provements in the means of propelling velocipedes, also 
applicabie for other purposes.” 

2783. JOHN TYNDALE GRBENFIZLD, Pencester. street, Dover, “ Au 
improved side arm for clearing the chambers and rifling of 
ordnance.” 

2785, THOMAS BAuNabAS Dart, Lorn-road, Brixton, Eouonp 
AXMANN, Belsize-road South, Hampstead, and Taomas WILLIS 
WILLIS, 19, Clerkenwell-green, “ Improvements in watches 
and other time-keepers,”’ 

2787. WitiramM Haxren, Bolton, “Improvements in machinery 
or apparatus for suspending fabrics in drying stoves.” 

2791. JOHN WALTER Mogg, Market-street, Finsbury, and JOuN 
NORMAN, Hoxton-sqaare, “ Improvements in means or apparatus 

clipping horses and other animals.” 

SAMUEL George ARgcHisal, Edinburgh, “ Improved 

nery for carding and twisting or spinning oakum, and for 

wlling the same.” 

2797. GEORGE WIGHTWICK 
“ Improvements in breech-loading guns,” 

279%. CHARLES DE BexGus, 10, Strand, “ Improved mode of and 
apparatus for utilising man’s muscular power when employed 
in driving machinery.” 

2801. FRANCIS WiLttam Fox and Epwin Watker, Atlas Iron- 


, “Improvements in weigh- 








RenpvsL, Newcastle-upon-Tyne, 


works, near Bristol, “ Improvements in locomotive and other 
engines, and their steam boilers.” 
2303, George Benniz, Kinning-park, Renfrew, “ Improvements 
” 


in distilling oils from minerals and in apparatus therefor. 


2805, ROBERT HARLOW, Heaton Norris, * Improvements in valves 
wr cocks,” 

2307. GEORGE TomLiInsoN Bovsriaip, Loughborough-park, 
Brixton, “ Improvements in the manufacture of sized paper.” 


2309. JoMN RichHanpson Wiouam, Albany House, Monkstown, 
Dublin, “ Improvements in the means and apparatus employed 
in illuminating buoys, beacons, lighthouses, and other establish- 
ments or localities, which improvements are partly applicable 
to other purposes.” 

2310. THomas Kicwarp Harpise and Tuomas WALKER 
HAkDING, Leeds, “ Improvements in leather driving bands, and 
in machinery employed in the manufacture thereof.” 

2811. WitsaAm EpWaRD NEWTON, 66, Obancery-lane, “Im- 
provements in lappet or embroide ring looms.” 

2313. FRANK ARMSTRONG, Paris, “Improvements in knitting 
machines, and in the production of selvedges thereby.” 

2315, Josken Tayiox, Sheffield, “Improvements im the 
manufacture of bradawis.” 

2817. Rosext Harnitp and Horton Hanreitp, Farringdon- 
street, “An improved composition for the manufacture cf 








printing rollers,” 

2819, JOuN BUCHANAN, Hebburn, “Improvements in obtaining 
and applyi ng @ substitute for ‘soda crystals,’ ‘soda ash,’ or 
refined ash.’ 

21. Henry Swan, Hammersmith, “Improvements in the 

nstraction of millstones,” 


222. JOHN WILLIAM Busan, Grantham, “ Improvements in 
elevators for agricultaral parposes.” 

B23, HENRY Youneé Darggacorr Scort, Ealing, “ 
in pottery, lime, and other k Ins.” 

25. Wit LIAM Ropear LAK®#, 8, Southampton-buildings, “ An 
a} d method of and apparatus for preventing alteration of 

‘ Vaiues in A, metary instruments.’ 

2827. WILLIAM HENRY NOBLE 
improve 4 aérial carriage.” 

2529. JOHN WILLIAMS, Birmingham, 

jacks,”’ 

33. LEONARD Wray, Ram agate, “ Improvements in mac hinery 

or apparatus for crushing stone and other hard substances.” 

#826. ALEXANDER FarRLie WILSON, Para, Brazil, “ lmprove- 
ments inthe mode of and ap paratus for utilising waste heat 

‘ from the furnaces of gas retorts. 

2837. JAMES ANDERSON, Glasgow, “ Improvements in treating 
and separating the constit ue nts of maize, and in obtaining oil, 

. starch. spirit, and other products.” 

2838. Joun Prxaxeton Kena and Waitam MoGes, Paisley, 

“Improvements in winding thread or yarn upon pirns, and in 

apparatus therefor.” 


Improvements 





lolly House, Plumstead, 


‘Improcements in lifting 


Qs 


ys 


2839. HeNny WoOLr, Hounsditch, “An improvement in het 
brims.” 

x3 WittisM Horton, Smethwick, “ Improvements in steam 
ilers.’ 


241. Joun Rerves, Spark brook, 


‘ Improvements in the bear- 
ings of the wheels of v« 


” 
wipedes, 


42 ALraeb EMANUEL FRIDLANDER, Coventry, “ Lmprovements 
‘2 watches and chronometers.” 
2343. Jawes Lonp, Maisis Hall, near Kildwick, and ENOCH 


Towxenp, Con miey, near Kijdwick, “A self-acting means or 
*pparatas applicable to carriages, carts, wagons, and other 
common road vehicles, whether with four or two wheels, for 
Sdjusting the lord in ascending or descending a hill, and apply- 
ing ab rake In sen rending < 

2846 Joux Dew , Toronto, “ In nprovements in the construction 
of locks, and in appar tus for indicating the namber of times 
the lovk has heen « ypen 


2347. Hoaacs Laan Bx 








LAER, 64, Arthur-road, Brixton, and 
JO8EPH —— Milton-road, Dulwich, “ lnprovements in 
*pparatus for splitting rocks and other masses. 

749. FREDERICK SeTTLs Banvy, 16, North Audley-strest, 
Grosvenor- square, “ Lmprovements in absorbing and utilising 
the noxious vay ars and gases arising from locomotive engine 
aud other furnaces. 

#650. Jacus Bown and Joszru Nitec, New North-rosd, “Au 





hinery for etohing or engraving cylinders used for printing 


and em! 

2861. re ge oCK and Georgs Mrssenaen, St. Pancras, “An 
im; ed penholder or reservoir writing instrument.” 

2862. IN LapLow, pen mg “An or im- 
provements in sporting for ional ientlag nomen” 

2863, AgTuurn Keen, Edgbaston, “A new or 
tie for fastening hoops or bands of metal 

_ and for other like parposea.” 

2364. CLAUDE ADOLPHE MAUGIN, 53, Boulevart Richard Lenoir, 
Paris, “ Improvements in the apparatus used in silvering look- 
ing glasses of all sizes.” 

2865, EMMANUEL Denis Farcot, %, Boulevart Beaumarchais, 
Paris, “ An improved mode of propelling and constructing ships 

and boats and their accessories.” 

2866. RicHARD Baoaveent, il, ‘Islington, Birmingham, “ Im- 
provements in gas governors.” 

2867, ALraep HeaTHors, Brayford bnew Lincoln, “ Lmprove- 
ments in the preperation of ce wes: Serer 

2868. Jonn Ret, Glasgow, “ provements in waterproof coats 
a Sg 

2869, BENJAMIN FRANKLIN STEVENS, 17, Henrictta-street, 
Covent-garden, “An improved mode of covering, lighting, and 
ventilating areas, vaaits, siwilar underground spaces, 

applicable also as a footway.” 

2870. PAUL Rarsey Hover, 10, Adam-street, Aaeae Cx. HARLES 
Henost, Fulbam-road, Chelsea, and NEwron La0n, 144, 
High Holborn, “* Certain improvements in the manufacture and 

cementation or welding of steel and iron, iron and iron, and 
steel and steel together, and in adapting such improvements to 
various useful p' 

2871, JuLus prions HARTMANN, Mulhouse, “Improvements in 
the process of engraving on metal.” 

2872. FLORENT Grav, 82, Boulevart Sebastopol, Paris, “ Improve- 
ments in lamp sockets having « double air current for burning 
peraffin, petroleum, and other mineral oils,” 

2873. Jon CritcaLey, Manchester, * lnprovements in the con- 
struction of umbrellas, parasols, and sunshades.” 

2874. Guonde Rose, Birmingham, “Im rovements in the con- 
struction of annealing pots or pans and muffies, part of which 
improvements are also applicable to melting furnaces, heating 
furnaces, puddling furnaces, aad other similar furnaces.” 

2875. CHARLES TILSTON Berent, 6, Westmiaster-chambers, “ Tm- 
provements in electric telegraphs.” 

2876, Colin MATHER aod WILLIAM RosseTTER, Salford, “ Im. 
provements in warping or beaming machines.” 

287 F REDE HICK Ropext Avoustus Glover, Brading, Isle of 
Wight, “Improvements in anchors, and in the gear =~ 
facilitating the weighing and boarding of anchors,” 

2878, FERDINAND FLonay Vieterievs, Brewer's-lane, “An! 
improved thod of and apparatas for piercing or boring holes | 
in mineral, rozk, or other material of asimilar nature, applic- | 
able in tunnel, mine, qaarry, and other such work.” 

2879. Josern Berrs ADSHAW, Whiston Grove, 

“ Improvements in the manufacture of coopers ’ hoops. 

2880, CHARLES Montagu, Cennon-street, * imgeovemeat in| 
umbrellas, , and sunshades.” 

2381, THOMAS ATKINSON, Hull, * its in 
or apparatus for expressing oil, ‘and for the Hoth me ture of 
cake for the residue thereof.” 








totterham, 





2582. WILLIAM Homsrati, New York, * Improvements in ma- | 


Ee | for f bolts, screws, and spikes. 

AMES Noants BaTey, Landport, “Improvements in | 
hemmers for sewing machines,” 

2884. James WinTeR, junior, Wardour-street, “ Im 
ratus for filling glass bottles and jars with soups, jellies, fruits, | 
and other edibles, for the purpose of preserving themi, the said 
apparatus being also applicable for filling bottles with sauces, 








ved apps. | 








ieee Epwarp pep Soy 1 A “ Improve- 


2011, yr oo. 


Leeda, Leeds, a “maohinery for making bricks 
and other similar articles,” 
a ee ee for Six Months on the 


2017. Wassinetow PARKER tion Bnew, US., * Invention 
having reference to 








paricar or - 

2923. WriiitAm Ronert Laks, 8, ex hampton-buildi “ Im- 
provements in pedais and damping apparatus for pianofortes 
and other y 

on. Evwaap oy ap Chapock M: Threadueodlo-stroet, 
“ ina nN . 

m4. Eowasp boyy Carapock M treet, 

Im; 


ren 4 guns, cartridges, 
2048. Jonn, HowAnp WonrraineTon 
provements in ceeny boeken joining warp onda. vy 
2056. Witltiam RosErt 
provements in the > land pr er 


Patents on which the Stamp Duty of £50 has 
been Paid. 


2638, Davip EVAana, acs “Certain improvements in the 
manner of ps ncedies, and PS sa or envelopes fur 





the same,”— 

2658. FaspEeaick avin ad Warnwnicnr, mmler, 
Paradise-street, Lambeth, PRinuirson Pasoon, 
Albany-road, 





“Tapromanaci i in the tmansfecture 
d in such 
Dated 13th October, 1866, 


2670. WILLIAM Henny PosTLETHU WAITS Gow, 4, Langham 
street, Portiand- “Tmprovemeuts 


Carr ing 
2659. GEORGE tas, “anor, Irwell Sizing Works, ee 
pperatus for sizing cotton warps 
Deval t ne October, 1B 





|o74. Onrx arr orsiat and Hemsw Porter Brooks, 
Waterbury, t “Machinery for compressing, or 
Shunte tdéds to form needles, S coe orden 


ve metal.” —Dated 20th October, 866, 
2744. Josepn Watts, Bi “ impr in furnaces 
and fire fireplaces, and in utilising the waste heat of the ssid 
furnaces and fireplaces, and in ——s.4 and Gropleses © Dated motive 
| wer from = air supplied to furnaces and 
th ber, 
| 2672. JOHN heme my, oe dae and JAMES oy 
Row8, Rotherbithe-« Rotherhithe, “ Improvements in 
oe or cr for pocate wo ge flow of fluids.""—Dated Lith 


ctober, 1 
| 3679, Ju = Browner, Frankfort-on-the-Maine, Prussia, 
“Improved fixing of draught apparatuses and their respective 
supporteon ail k # of gas burners, and improved gas burners 
| and draught apparatuses in connexion with that.’ Dated 17th 








October, 1 
fee CHARLES ane Gimmakp, _ 66, Roe des Ecoles, Paris, 
of blue colouring matter.” 
Dated 17th ced 1866, 


2710. Erastus BaigHam BIGELOW, Boston, U.8,, “ lmprovements 
in power looms.” — iMth , 1866, 
| Patents on which the Duty of £100 has 
2756. Cuan.es THOMAS, Bristol, “ |e ie ge in the manu- 
facture of silicate of soda or silicate of we te 





manufacture of artificial stone,”-- Dated 13th 


ines, spiri beer, liqueurs, and other still and effervesci 

we ‘he i wise bination with the above —4 2313. Bensanp Lavras, Pittsburg, Pennsylvania, Us ay 

paratus for corking or stuppering such suid bottles and ew | growmments in machinery or yoo og ~eguormgaed sheet iron 
2885. Frepexick HazeLpine, Lant-etreet, Borough, * - | or other metal, Dated a ree 

proved corkscrew adapted for gaseous and aérated itn, | 2789, EDWARD Nae COWPER, + ort? 
2886. WILitAM Monnis, Triangle, Halifax, ead James Teat,|  “ Improvements in steam Pi October 

Sowerby, “ Impro in y to be employed for | 2436. Geonar TOMLINSON BOUBSFIELD, Lough borongh-park, 

combing wool.” Brixton, * vements in manufacture buots 


2887. Luke Byun, Birmingham, “A new or improved con- 
struction of pump for domestic, horticultural, and other useful 
parposes.” 

9884. Herpert HOWARD-KeELING, King and Queen Ironworks, 
Rotherhithe, “ Improvements in manufacturing bars or links 


of wrought iron or other meta! used in the construction of sus-, country. The 


pension or girder bridges, and for other purposes.” 

2850. Tasorai.vs Woop Buswine, Newcastie-upon-T » and 
Wriiiam Cocenane, Oakfield House, Coxlodge, * mprove- 
ments in apparatus used in getting coal, stone, and other 
minerals.” 

2390, JuLses Kracugs, Cannstadt, and Eur.e Epyen, Stattgard, 

being removed 


“An improved black printing ink capable of 
from paper. 
2892 MANUBL SMETHURST, Stockport, “Improvements in fun- 


nels or funnel measures for the measuring and pouring of 
liquids into vessels.” 

2393. Tuomas ApDaAms, 1, Laurel Grove, Penge, “ improvements 
in the siide valves and pistons of steam and other — , 

284, Josep OLAYTON, Preston, “Improvements in the con- 
struction of boilers for generating steam.” 

2895, Writtam RicHARDsON, Oldham, “Improvements in ma- 
chinery for barring or cleaning wool, cotton, and other fibrous 
materials.” 

2396, CHARL#s Eastos Srdonts, Bron-y-garth, Port Madoc, 
“Improved machinery for bending rails or bars for railways or 
other purpeses,” 

2397. Squiun Fansos, 
the construction of cocks or rye. 

2a98. Eustace Wieze.t. and Josarm Por, Sowerby-bridge, 
near Halifax, “Improvements in metallic pistons for steam 
engines, and in the manufacture thereof.” 

2000. Joux Wititam Powkub, East-lanc, Bermondsey, “An 
improved valve cock.” 

2001. Barstow Huxr, 1, Serie-street, “ 
decoration or ornamentation of metals.” 


Ashtun- under-Lyne, Improvements in 


linprovements in sad Hartley, 


shoes.” — 21st October, 1862. 





borough ; . WwW ood and - McCormick, of 
roping.» machine fame. Out of es Sara ae medals, the United 
Kingdom receives 15, these medal: +—~Messrs. John 
and Gwynne, ‘of the Hasnmeremth works, Ham- 
mersmith ; Messrs. Ransomes, Siras and Head, of ipswich ; 
Edinburgh Kopery Co.; Bickford, Smith, and Co., Cornwall ; 
Orlando Jones and Co., Londen; W. 8. Boulton, Norwich ; 
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Grantham. 
competes EM of whieh J. 1. Sillitoe and Co., 
Stockport; W. Oarson and Sons, Londons 
Howard, Bedford, each have one, 
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ENGINEERING. 


(Ocer. 22; 1869. 








w of libel, I could fill pages with illustrations of 
that people who live in glass houses should 


ing abundantly clear that the Benga] Engineers 
never consent to admit the Civil Engineers to terms of 
equality, and there must soon be a combat 4 |’outrance 
the mastery. We have only at the case put fairly 
before the Government and ie at home, and the 
’ im our favour. . Kinnasird’s committee 
t session will doubtless lead to a thorough inquiry into 
Public W: Department, and every engineer who can 
bring forward instances of the notorious incom and 
i of amateur military engineers should them 
km epee the hands of friends who 
can bring them lore the committee. The failure of a 
dozen or two iron suspension bridges near Calcutta, the 
three bridges built one after the other over the Burrakur, 
the downfall of half a mile of custom house sheds at Cal- 
cutta, and of one of the expensive new barracks just finished 
at Musseerabad, the total failure of the Baree Doab Canal, 
are « few of the instances which occur to me. The Blue- 
book on the Delay in the Construction of Railways in India 
is crowded with examples of the gross ignorance and 
obstinacy of the Bengal Engineers. It is known that the | 
failure of the great works on the G. 1. P. line was due in| 
great measure to the persistent refusal of the Government 
engineers to allow a sufficient staff for supervision. The | 
East Indian Railway has had to pay five times ite original | 
value for the station ground at Howrah, which the railway } 
engincers, foreseeing the necessity of acquiring it, begged in | 
vain to be allowed ty purchase at first. 
Kven in irrigation canals, in which the Bengal Engineers | 
eiaim to be the sole authorities in the world, they have failed 
lamentably. The Ganges Canal, despite many defects | 
arising from want of engineering experience, is a noble work, | 
but it was made by an artilleryman. The eastern and 
western Jumna Canals are old native works improved, and 
it is now admitted that it wasa mistake not to make them | 
entirely anew on scientific principles. The Baree Doab | 
Canal, which is the only new work of real importance econ- 
structed since the Ganges Canal, is a dismal failure. Com- 
menced eighteen years ago it is not yet nearly finished, and 
already many of the principal works are unsafe. The original 
estimate was 530,0001., a revised estimate was submitted in 
1456 for 1,360,000/., and some half million more has stil] to 
be spent in “ re-modelling,” that is, in doing a great deal of 
the work over again. l’robably the canal will not be com- 
pleted under two millions. It was designed to carry a mini- 
mum supply of 3000 cubie feet per second, but it turns out | 
that only about half this quantity can be reckoned on in 
dry seasons, when water is most wanted. This, however, 
does not so much matter, as the slope of the bed was made | 
so excessive that it is not safe to allow anything like the con- 
templated supply to pass down. Directly the canal was 
opened the bed began to go, and the works were undermined, 
till many of them are perfectly unsafe, and may come down 
at any moment. Last year the regulating dam at the head | 
was clean swept away, and a new dam and weir are being | 
built at great expense. Large sums were spent in locks 
and navigation channels, but the lock gates lie rotting in 
open yards, and, I believe, not a boat has ever used the | 
canal. Splendid workshops were to be erected at the head | 
of the canal, but the buildings have never been completed 
and the machinery lies rusting on the ground. And this is 
the canal which is to be the model for all the great irrigation 
works to be now constructed, this the echool from which 
canal engineers are to be obtained for all Northern India. 
No, Sir: the civil engineers have been content to wait, with 
such patience as they might, for the tardy justice which 
they Bese —, hoped to extort from an apathetic Govern- 
ment, earwigged by an interested clique ; but if to the refusal 
of their well-founded claims, are to be added baseless as- 
persions upon their honour and integrity, it is time for them | 
to assert their position, and to ask these military slanderers, | 
Who are they, that they should hold all the public works of 
India as their private property? And I trust that the 
people of England will ask that question also. 
Your faithfully, 
A Crvin Ex@rnesr. 








To rus Eprror or Exe rrerrine. 

Sin,—I take the earliest opportunity of sending you the 
enclosed in the full conviction that you will deal with the 
libellous announcement as it deserves. 
If the Governor-General had issued a notification in the 





words of the latter part of “ C.E.’s” letter (also enclosed) | Port Said, and Suez, to assist at the inauguration of the Suez | time 


and had followed it up by vigorous action, his proceedings | 
would have been as universally applauded as they will now | 
be condemned. Yours, 

Madras, 8 eptember 20, 1869. Iypra. 

P.S.—In my opinion the announcement is an indication of 
the systematic attempt now being made by certain officials 
of the Public Works Department to discourage the employ- 
ment of “ C.E.s” on the contemplated railway extensions in 
order that the B.E.s and their tools may have it all their 
own way. 

Our correspondent encloses the following letter and also 
the Public Works Department notification which is ineluded 
in the letter from “A Civil Engineer,” which we publish 
above. | 


(Cory.) 
Commission to Crvit Enotnernrs. 
To the Editor of the Buglishman. | 
Sir,—An official paper appeared in yours of to-day headed 
“The Cotamission on Contracts to Civil Engineers.” Will | 
you kindly tell me what it means—does it mean that public | 
companies in England pay commission as well asa salary to 
civil engineers, or does it mean that civil engineers in Eng- 
land, as a rule, receive bribes from contractors, whieh is oe 
Friend's interpretation? If the latter, on whose authority 
does the Government of India promulgate this libel? Why 








| resembling it. Instead of turning a groove in both flanges | 
| ing down the cover the copper ring, } in. in diameter, is 


| and durable steam-tight joint I know of. 


| The annual dinner of the members of this society is arranged 


| on Saturday the 30th inst. 


iven to understand that it is a well-known custom in the 
partment of Public Works for servants of that 

to receive, in addition to the salaries them 

employers, Dustoorie, &e., &c.? It in that 

have been an insult to 





“GERMAN LOCOMOTIVES.” 
To rae Eprtor ov Exaivegnine. 

Sre,—In your description of the goods locomotive for the 
Hanoverian Railway published in your last, you ibe the 
flat to firebox. E'beliewe this to be dedidedly the beat 
form of box ands form that will ultimately be much 
My object in writing is to claim, if possible, its inventi 
introduction in England, not likicg the idea that our con- 
tinental —o can beat us in anything that isa real 
progress to the locomotive. That they beat us in wild design 

know, and have only to say let them beat us, but not in 
real ability. We have now had these flat topped boxes run- 
ning on the Stockton and Darlington Railway for 6 years; 
they were originally proposed by myself, and we now have 
17 of them giving great satisfaction, especially in their 
superior steamin jes, and a reduction of about 9 of a 
ton weight off the trailing axles. With reference to any 
sediment collecting on the tep, experience enables me to say 
that they are now almost as clean as when first sent out, 
although other boilers with the same waters have much 
sediment collected on the boxes. I saw some of the Belgian 
engines at the 1867 Paris Exhibition, whieh had the fat 
topped box, but we had them here much earlier than that. 
An insertion of the above in your next would oblige. 

Yours &e., 
8. Hanyang, 

Engineworks, Darlington, October 20, 1869. 


STEAM-DOME JOINTS. 
To tuz Eprton of Enoiyeneune. 

Siz,—In your deseription of the German locomotive in 
your valuable paper of the 15th inst., I noticed with satisfac- 
tion your remarks on the manner of making the dome joint, 
our practice on the Maryport and Carlisle Kailway so closely 


turn a simicircular groove in one flange only, and by screw- 
flattened on the other side; this makes the most effective 


If you choose to insert this in your journal it may be of 
service to some of your readers. 
Yours truly, 
Maryport, October 20, 1869. Witi14M Tosu. 


Tas Crvtn anp Mecwantcat Enxaiyesrs’ Societry.— 


to take place at the Kestaurant, 2, Westminster Chambers, 





[nonMAKING Un 1868,—Again last year, as in 1867, the iron 
ore produce of the United Kingdom exceeded 10,000,000 tons, | 
the quantity produced amounting to 10,169,231 tons, aud | 
exceeding that of 1867 by 148,1/3 tons. The number of | 
furnaces in blast in 1868 was 560; and the make of pig-iron | 
in Great Britain amounted to 4,970,206 tons, an increase of 
209,183 tons over 1867, The average market price of Welsh 
pig in 1868 was 4/. per ton; of Scotch, 2/. lbs, 3d.; of 
Cleveland, 27. 9s. 6d.; the last the same as in 1867, the two 
former lower by 3s. 9d. and 4s. respectively. 


Ayoruen “ Mrrraitieve.”—The authorities at Woolwich | 
are now investigating the merits of a 37-barrelled rifle, said | 
to be an improvement upon Montigny’s jmitrailleur, which | 
has been daily adopted to some extent by the French | 
Government. This consists of 37 rifle barrels bound together 
by hoops, the charges for the whole being contained in a 
movable breech-piece, and the barrels can be discharged 
single or together by aturn of the hand. The “machine” | 
has been found to make a good diagram at the targets, | 
almost too good if it is intended to supersede grape-shot. | 
The rifling and the bullets are Metford’s and the charge | 
15 grains. 





Tue Orexixe ov tue Suez Canat.—Notice has been | 
given by the Services Maritimes des Messageries [mpériales | 
that they will despatch supplementary steamers from | 
Marseilles on the 6th and 10th of November to Alexandria, 


Canal, that the return voyages will be performed from Port | 
Said on the 22nd and 23rd of November, and that the | 
charges will be 20/. 2s. first class, 367. ids. return; and 131. | 
3s. 6d. second class, 24/. 2s. 6d. return. The Peninsular and 

Oriental Steam Navigation Company have also given notice | 
that they will despatch the Delta as an extra boat from | 
Marseilles to Alexandria on the 6th of November. | 


Tae Great Eastenx.—The Great Eastern steamship is | 
now being prepared for sea with all expedition. A great | 
portion of the Anglo-Indian cable has been coiled into the | 
tanks, so that it is expected the ship will sail by the 23rd inst. | 
The great size of this veesel renders the docking and cleaning | 
of her a heavy expense. Captain Sherard Osborne, C.B., | 
and Captain Halpin therefore decided to clean the ships’ | 
bottom, as she lay in the Medway, by means of divers. ‘The | 
contract was given to Mr. Pierce, of Whitstable, who, with | 
eight divers, completed their task in six weeks, using the | 

atent diving apparatusof Mr. Siebe, of London. The ships’ | 

tom was surveyed personally by Mr. Gorman Siebe, to see | 
that the contract was properly carried out. The accumula- | 
tion of mussels was more than I ft. thick in some places, so | 
the men had no light task. Messrs, Siebe Brothers are fitting | 


THE QUEENSLAND ENGINES. 
To ruz Eprrox of Eveiygenrinxe. 
ployed by the Government 
Fairlie’s 
1ith 


— a Apso pep ns mind of the writer of 
. engine was 
tion, — manufacture and when 
were by hydraulic pressure, as 
then put together and tried im steam, and then 
motion, &., taken to pieces and i i 
ing over the centres of bogie pins. 
lines and at diagonal angles, and in 
— of the good quality and 

ial report states, ‘‘ The entire motion and working 
of these engines are of Bessemer steel, and appear to be of 
excellent quality.” 

2. The suggested exchange of the motion from one engine 
to the other was simply impossible, as they were all together 
at one time. 

8. The engines were not only tried in steam in the usual 
way, but in the presence of the agents and myself two out of 
the three were run for a considerable time upon a temporary 
length of railway, with curves of less than 200 ft. radius, and 
the action of the bogies, reversing gear, brakes, &c., carefully 
noted ; the steam chest covers were then taken off, and the 
slide valve motion gear carefully examined: there was no 
hurry about the inspection. 

Having had lengthened experience of locomotive works, | 
can only say that | consider the workmanship and materials 
were excellent, and fully up to and equal to the Govern- 
ment specification. 

4. I am reliably informed that Mr. Fairlie was consulted 
frequently as to the design, and that so far as the Govern- 
ment agents were concerned, he was aot only invited, put 
more than once urged, to attend the trial of the engines. 

5. With reference to the mid-feather in the firebox, it was 
not until two months after the engines had been shipped, 
viz., April 15th, 1867, Mr. Fairlie suggested it as an improve- 
ment lately introduced in the Neath and Brecon engine. 
This suggestion was at once forwarded to the colony, and 
the addition would have been @ simple and inexpensive 
matter. 

At this distance I cannot, of course, determine the cause 
of the alleged injury done to the permanent way; but when 
apart from the tact of the careful trial given to the ig 


here, it is considered that the weight on any the 
engines in running order, is at a maximum 3} tons, the 
rigid wheel base only 6 ft. 6in., the centre pair of drivers 
also having no flange upon them; it must be evident that 
from some cause or other the bogies did not work properly, 
although they acted perfectly here. If this were the case 
the rigid wheel base would be at once increased to 22 ft. 6 in., 
and the effect upon a 5 chain-curve is not difficult to 
conceive. 

It must not be lost sight of, that although these engines 
had been specially ordered from the colony to work the traffic 
of the main range incline, it had been found before they 
even arrived out, that such powerful engines were un- 
necessary, the excellent engines designed by the Government 
agents and coustructed by Messrs. Neilson, which have six 
wheels coupled and weigh 20 tons in running order, having 
been found fully equal to the requirements of the traffic. 

I may state that I had no control over the designs of these 
engines, but merely carried out my instructions as to in- 
spection. 

It is not necessary for me to express any opinion as to the 
ay pm of these engines, in respect of their construction, 

ut I am convinced that the cause of failure does not emanate 
from any faults in workmanship or materials. 
I am, Sir, yours obediently, 
Wittiam Craven. 
Whitehall Club, Parliament-street, October 19, 1869. 


[We insert Mr. Craven’s latter, but must decline to open 
our columns to any discussion upon its subject matter; 
indeed, discussion is out of the question, where conflicting 
assertion alone is possible. The real facts lie probably mid- 
way between the extreme statements. The following extract 
from a letter dated April 19, 1868, and forming part of the 
volumi correspondence on the subject, states that “the 
first instalment of materials (except for boilers and frames) 
was received in the last week of October, and of course the 
having expired when the engines should have been 
delivered, they were too hurriedly put together, without that 
consideration the principle needed, being hurriedly thrown 
together.” The natural assumption arises, that the future 
of the engines must promise badly when the materials were 
not got tegether till about a month after the time for their 
delivery had expired. We see no reason to modify our 
already cupeenedl wpheiens on the matter, and must continue 
to beheve that prejudice in Queensland took advantage of 
oversights at St. Helens.—Ep. E.} 





A New Carrriver —The Director-General of the Ord- 
nance and the Committee of Inventions at Woolwich have 
under trial a mew cartridge, designed by Colonel Boxer, 
Superintendent of the Royal Laboratories, and called the 
“bottle cartridge.” It is intended, if succeseful, to supersede 
the ordinary cartridge in use for small-bore breech-loading 
rifles, which cartridge, being several inches in length, is very 
liable to injury. The main principle of the new invention is 
to enlarge the chamber of the rifle without interfering with 
the diameter of the barrel. The cartridge is, therefore, in 
the shape of a bottle, the apex or neck containing the bullet, 
while the base consists of the powder, which, being concen- 
trated more than in the elongated cartridge, is theoretically 


up om board one of their patent ice-making machines to | Supposed to possess the property of more = ignition and 


make two tons of ice per day, which will prove a great boon 





; ' | consequent increase of force. All the ntages which 
did not the Governor-General in Council commence his} to the expedition ; the surplus ice will be thrown into the | attack to a “low trajectory” ‘oe therefore aioe for the 
notice thus—“ Wheress the Governor-General in Council is | tanks fer the purpowe of keeping the eable as rvul as possible. | new invention: : : 
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THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 


920, Joux Dsws, Toronto, “ Improvements in mail - 

in appsratus for fastening euch bags, boxes, and 
ceptacles, or articles where the pode of a seal is a 

geo2. Tuomas Resrats, gor me “|mprovements in bros 
loading firearms and in 

g7ea. Kowert CRAWFORD WaLtace end Davi DAweons, 
Ardrossan, “ Imy nts in ps and mechanism con- 
nected therewith, applicable to cng other purposes 

a5. Victron Cuxmesy, Sedan, France, oceans tes tees 
eonstruction of apparstus for damping r ol pressing oo 
taneously the surface of cloth and felted fabrics previous 
finishing.” 

gié7, WiLtiAM Epwarp Gepés, 11, Wi 
“An improved drying machine with sp 
ventilation,” 

9769. Faxventc Treyxce, Dublin, and EDWARD CHARLES WARNER, 
Brighton, “ Improvements in horseshoes.” 

gi7i. JAMEs Mcoie Spence and Jonn Bercer SPENCE, Man- 
chester.“ lmprovements in the manuf 6 oO 


-street, Strand, 
tion of central 


2854. Gsoner Avevetus Huppart, sed ye 
2653 Wu on “Gs, Chancery-leme] “ Improve- 
ments in ae 


—-. rr nyg ia hepa nba 
Jamden-t 9 wn, “ pr oa 3 one wl ye gare, indicating 
the distances travelied by vehicles. 


2857. Geornce Swansponovan Wesseeenel ond Heyay 
WHITRCHURCH, Serio street, Lineoln’s-inn-fields, * Lmprovements 
in stoves and fireplaces.” 

2868. Jonn Burousr, Southport, “Improvements in fountain 

and penholders,” 

Fi Witttam £1 Manch 


toh 





,. “Improvements in 
y for etwhing or engraving cylinders used for printing 





applicable also to the preservation of manures,” 

72. Witatam Evwaap Newros, 66, po “tm- 
proved apparatus for drying grain end other granular sub- 
stane 

2773. JAMES Mac KENZI£, Ediabuargh, “Improvements in weigh- 
ing machines.” 

775. JOHN FAULKNER, Manchester, “ Improvements in exhaust- 
ing, drawing, or draining the gas from coal and coal mines.” 
2777. Baistow Huoxr, 1, Serle-street,“ An improved automatic 

railway carriage ear brake.” 

2779. KicHARD CoLLis, Webber-street, Blackfriars-read, “Im- 
provements im the means of propelling velocipedes, also 
applicable for other purposes.” 

2783. JOHN TYNDALE GRBENFIELD, Pencester. street, Dover, “ An 
improved side arm for clearing the chambers and rifling of 
ordnance.” 

2785. Tuomas Bauwasas Dart, Lorn-road, Brixton, Eouvnxp 
AXMANN, Belsize-road South, Hampstead, and Tuomas WILtis 
WiLLtn, 19, Clerkenwell-green, “ Improvements in watches 
and other time-keepers.” 

2787. WitLiAM Harper, Bolton, “Improvements in machinery 
or apparatus for suspending fabrics in drying stoves.” 

2791. JOMN WALTER Mone, Market-street, Finsbury, end Jous 
NorMAN, Hoxton-square, “ Improvements in means orapparatus 
fur clipping horses and other animals.” 

2793. SAMUBL GsoneR ARcHIBALD, Edinburgh, “ Improved 
ial shinery for carding and twisting or spioning oakum, and for 
balling the same. 

797 GEORGE WIGHTWICK 
“ Improvements in bres 


RENDEL, 
= loading guns, 


Newcastle-upon-Tyne, 


2799. CHARLES D& Berous, 10, Strand, “ Improved mode of and 
apparatus for utilising man’s museular power when employed 
in driving machinery.” 

2801. FRANCIS WILLIAM Fox ana Epwin WALKER, Atlas Tron- 


works, near Bristol amg rove 
engines, and their steam boil 

2803, George BEenNniz aning - ee Renfrew, “ Improve ments 
in distilling oils from minerals and in apparatus therefor.” 

DMA — t HARLOW, Heaton Norris, “ Improvements in valves 
or cocks 

2807 non G& ToOmLINsON BovusrieLD, Loughborough-park, 
Brixton, “ Improvements in the manufacture of sized paper.” 

230. JouN Richarpson WicsHam, Albany House, Monkstown, 
Dublin, “ baprovements in the means and apparatus employed 
in Uluminating buoys, beacons, lighthouses, and other establish- 
ments or localities, which improvements are partly applicable 
to other purposes.” 

2310. Tomas Ricuagp Harpina and Tomas WALKER 
HAnDING, Leeds, “ Improvements in leather driving bands, and 
in machinery employed in the manufacture thereof,” 

2311. WILLIAM EpWanp Newron, 66, Chancery-lane, “Im- 
provements in lappet or embroidering looms.” 

2813. FRANK ARMSTRONG, Paris, “improvements in knitting 
machines, and in the production of selvedges thereby.” 

215. Josepn Tayior, Sheffield, “Improvements in the 
manufacture of bradawls.” 

217. Rossxt Haney and Horton Harritp, Farringdon- 
street, “An improved composition for the manufacture of 
printing rollers.” 

2819. JoHN BUCHANAN Hebbarn, 
and applying @ substitute for 
‘refined ash.*’ 

2821 Henry Swan, Hammersmith, 

struction of millstones.” 

222, JONN WILWIAM Brtiatt, Grantham, “ loxprovements in 
bievators for agricultural purposes.” 

Henry Youre Dakgacorr Scort, Ealing, “ Improvements 

ttery, lime, and other kilns.’”’ 

WILLIAM Roper? Laks, 8, Southampton-buildings, “ An 

ed method of and spperatus for pre venting alteration of 

nh monetary instruments. 

[LitAM HENRY NOBLE, 

improved aérial carriage.” 

JOHN WILLIAMS, Birmingham, “ 


2ents in locomotive and other 





Ki 











“Improvements in obtaining 
‘soda crystals,’ ‘soda ash,’ or 


“Improvements in the 











Holly House, Plumstead, “ An 





Improvements in lifting 


83. LEONARD WRAY, Ramsgate, “ Improvements in machinery 
P apparatus for crushing stone and other bard substances.” 
2836. ALEXANDER Farriiz WiLsoN, Para, Brazil, “ lmprove- 
ments in the mode of and ap paratus for utilising waste heat 
‘ from the farnaces of gas retorts, 
2837. JAMES ANDERSON, Glasgow, “Improvements in treating 
and separating the constituents of maize, and in obteining oil, 
starch, spirit, and other products." 
2838. Jonny Pinxentow Kerr and WuAtAM MoGem, Paisley, 
“Improvements in wim ling thread or yarn upon pirna, and in 
peratus therefor.’ 
my Henry Wools 


° 
“An improvement in hat 
brim.” 


Hounsditch, 





“> WILLIAM Horton, Smethwick, “ Improvements in steam 
ilers.’ 

41. _ sous Reeves, Spark! rook, “ Improvements in the bear- 
ae of the wheels of amp ” 

42. ALPRED EMANUEL FaipLANDER, Coventry, “ lmprovements 


m. watches and chronometers.” 

“43. James Lunt, Maisis Hall, near Kildwick, and ENxocs 
TOWNEND, Cononley, near Kildwick, “A self-acting means or 
&pparatus applic able to carriages, earts, wagons, and other 
common road vehicles, whether with four or two wheels, for 
adjusting the load in ascending or descending @ hill, and apply- 

‘ ing & brake lescending.” 

234%. Joun Dt we Toronto, ‘ 


of locks 





Improvements in the construct ion 
, and in apparstus for indicating the number of times 
: the to ok has been opened.” 

247. Honacs Lear Bower, 64, Arthur-road, Brixton, and 
JOSkPH MeEKIN, Milton-road, Dulwich, “ Improvements in 
*pparatus fur splitting rocks and other masses. 

ae Fexpenick Serrie Baarr, 14, North Audley-steeet, 

rosvenor-square, “improvements in absorbing and utilising 
the noxious vay: ars and guses arising from locomotive exgine 

- abd other furnaces.” 

“500, Jacon Bons and Josarn Nitsém, New North-road, “An 


cK and Groner bow meters St. ee “An 
im ed pevlolder or reservoir 

2862. N LepLow, « or be 
provements in sporting i eens 

2863, Axravur Keen, Edghast ak new or 
tie for fastening Saige erten or bands of metal bales of ast ootten, 
and for other like purposes.” 

2864. CLAUDE ADOLPHE Mavetn, 53, Boulevart Richard Lenoir, 
Paris, “ Improvements in the apparatus used in silvering look: 
ing glasses of all sizes.” 

2865. EMMANUEL Dents Farcot, 95, Boulevart Beaumarchaia, 
Paria, “ An improved mode of propelling and constructing ships 
and boats and their accessories.” 

2866, Ricnargp Broappenr, 1, (Islington, Birmingham, “ Im- 
provements in gas governors.” 

2867, ALFEED HeATHORN, Brayford Wharf, Lincoln, * * lmprove- 
ments in the preparation of yee ir berm.” 

ye JouN Rew, Glasgow, “Improvements in waterproof coats 
and leggings.” 

2869, BENJAMIN FRANKLIN STEVENS, 17, Henrietta-atreet, 
Covent-garden, “An ereret mode of covering, lighting, and 
ventilating areas, vauits, and underground spaces, 
e@ppticable aiso as a footway.” 

2870, Pav. Rapsey Hoves, 10, Adam-street, Adelphi, CHARLES 
HENGST, Fulham-road, Chelsea, and Newton TLSON, 
High Holborn, “ Certain improvements in the manufacture and 


cementation er welding of steel and iron, iron and iron, and 
stee) and steel together, and in such improvements to 
ful “4 


use! , 

2871. JULES ALBERT HARTMAN, Mulhouse, “ lmprovements in 
the process of engraving on metal,” 

2872, FLORENT GRAc, 82, Boulevart Sebastopol, Paris, “ Improve- 
ments fn lamp sockets having a double air current for burning 
perafiin, petroleum, and other mineral oils.” 

2873, JouN CuitcHLey, Manchester, * Improvements in the con- 
struction of umbrellas, parasols, and sunshades.” 

2574. Georos Rose, Birmingham, “improvements in the con- 
struction of annealing pots or pans oad muffies, part of which 
improvements are also applicable to melting furnaces, heating 
furnaces, puddling furnaces, and other similar furnaces.” 

2875. CHAKLES TILSTON Baicaut, 6, Westminster-chambers, “ Im- 
provements in electric telegraphs.” 

2876. Colin MATHER and WILLIAM Rossetter, Salford, “ Im. 
provements in warping or beaming machines." 





2877. Faepraicn Roseat Aceustus Giover, Brading, Isle of 
Wight, “Improvements in anchors, and in the gear for) 
facilitating the weighing and boarding of anchors,” j 

2878, FexpInAnp FLOKAN ViuneriauR, Brewer's-lane, “An 
baproyed method of and apparatus for piercing or boring holes | 
in mineral, rock, or other material of 4 similar hature, applic- | 
able in tunnel, wine, quarry, and other such work 

2579. Josern Berrs BRaAcsHAW, Grove, Rotte rham, | 
~ Lmprovements in the manufacture of 00 ere’ hoops.” 

2380. OHARLES Montagu, Cannon- -eirest, “ An improvement in 
umbrellas, parasols, and sunshades,” i 

2881, THOMAS ATKINSON, Hall, “ te in hinery | 
or apparatus for expressing cil, ‘and ‘for the manufactare of | 
cake for the residue thereof.” 

2682, WiILtsAm Horaraui., New York, Improvements in ma- | 
— for forging bolts, screws, and »: 

tae Nonats Batey, Landport, “Improvements in | 
ge: a sewing mac! hines.” 

2384. James Winter, junior, Wardour-street, “ Iniproved apps | 
ratus for filling glass bottles and jars with soups, jellies, fruits, 
and other edibles, for the purpose of P meweespin | them, the said 
apparatus —— applicable for filling bottles with sauces, | 
wines, spirits, r, liqueurs, and other still and effervescing | 
beverages; also machinery in combination with the above ap-— 
peratus for corking or stoppering such said bottles and jars.” | 

2885. FREDERICK Passiane, Lant-strect, Borough, “An im- | 
proved corkscrew adapted for gaseous and aérated liquids,”’ 

2886. Witttam Morais, Triangle, Halifax, S jJAmESs TAL, | 
Sowerby, “ improvements in machinery to be employed for | 
combing wool.” 

2887. Loxe Byewe, Birmiogham, “A mew or improved con- 
struction of pump for domestic, horticultural, and other useful 





; 


urposes,” 

aeb8. Hs Heanert Howaan-Keewine, King and Queen Ironworks, 
Rotherhithe, * Improvements in manufactaring bars or links 
of wrought iron or other metal used in the construction of sus- 
pension or girder bridges, and for other purposes.” 

2889. THEOPHILUS Woon BuNNING, Newcsstie- agg mae and 
Wittiam Cocunane, Oakfield House, Coxlodge, mprove- 
ments in apparatus used in getting coal, stone, and other 
minerals.” 

2890, Juies Kircuer, Cennstadt, and Ear.e Esnee, Stuttgard, 
“An improved black printing ink capable of being removed 
from " 

2292 Saree gL SMETHUBST, Stockport, “ Improvements in fun- 
nels or funnel measures for t and pouring of 
liquids into vessels.” 

2893. THOMAS ADAMS, 1, Laurel Grove, Penge, “ improvements 
in the slide valves and pistons of steam and other engines,” 

2804, JoserH OLAYTON, Preston, “ Improvements im the con- 
struction of builers for generating steam.” 

2395. Wiittam Ricuarnsox, Oldham, “Improvements in ma- 
chinery for burring or cleaning wool, cotton, and other fibrous 
materials.” 

25996, CHARLES EasToxk SP0o8eR, Bron-y-garth, Port Madoc, 

“improved mac hinery for bending rails or bars for rajiways or 
other purposes.” 

2897. Sqorns Fanon, . 
the construction of cocks or ta 

2398. EvsTace Wiese. and Jon osern PoLiit, Sowerby-bridge, 
near Halifax, “lorprovements in metallic tous for steam 
engines, and in the manufacture thereof.” 

29000. Joun Wrbutam Powsit, East-lane, Bermondsey, “An 


Ashton-under-Lyne, Improvements in 





e901, Bumsrow Huyr, 1, Serie-street, 
decoration or ornamentation of metals.” 





i ved valve cock.” 
hi “ Improvements im the | u 








Inventions protected for Six Months on the 


wit. Washaeron Fasaes ae, 


having reference to or rofler al 
2923. Wittzam Romert pay 4. 


ea” ccna 





- Im 
2944. Cowan ae Crapock Mo: 


* fii guns, cartridges, 
om NX. Howany Pasteny oye 
joining warp onde” 
2966, WILLIAM Rosert Berke ‘paildi 
provements in the construction a land cultivators,” 


Patents on which the Stamp Duty of £50 has 
Paid. 


2638. Davip Evans, Studley, * in the 
manner og + Foon and in Pi ae or envelopes for 
the same.” 

2658, Faspenicx antes Mares, oa oat au aera” janior, 

Putsrson Pascon, 
in the manufacture 
yyed in such manafacture.”— 

Dated 13th October, 1866, 


2670. WittiaAm Hensy PosrtLetawairts Goa, MM, a 
street, Portland- 7 ea ceamree in ‘ Hansom cabs,’ parte 
of which Lo, ine 5 are plicable to other wheeled 
carriages.”"— Dated 16th October, im 

2659. Geonds Lake, pas Irwell Sizing Works, Manchester, 

Phe pray aren in and spparatus for sizing cotton warps,”—~ 
Dated Lith October, 1566. 

2714. Onin i tad Horvox _ Hemaxn Powren bmg) 
Waterbury, U “Machinery f 
pointing wires or rdéds to form stedies, oF viner artes 
Pf motal.” Dated 20th October. pie 

2744. Josern WatTTs, ae aor eae in fi 
and srrect place snd i sllaing sh Oaling tee —_ 
furnaces and fireplaces, and in ans 4 and obtainin, 

wer from the air supplied to farnaces and fireplaces,” — 
4th October, 1866. 

2672. Joun Suirn, 2, Leadenhall-street, and James JOHN 
Rowk, Rotherhithe-street, Rotherhithe, fm 
taps or cocks for regulating the flow of finda’ '—Daeted loth 
October, 1866, 

j 2679, JuLios Brownxr, Frankfort-on-the-Maine, Prussia, 

“Improved fixing of draught ager and their respective 
supportson aij kinds of gas burners, and improved gas burners 
and draught epparatuses in connexion with that."—Deted 17th 


October, 1866. 

| 2686. OnaRLes ADAM GIRARD, 66, Rue des Ecoles, Paris, 
“Improvements in the manufactare of blue colouring matter. 
Dated 17th October, 1866, 

2710, Exastus Buienam BIGRLOW, = ag Ls “ Lmprovementia 

















in power looms,”—Dated 19th Oetober, I 
| Patents on which the 8 ‘Duty of £100 has 
| 9756. CHARLES THOMAS, Bristol, “ Improvements in the manu- 
facture of silicate of soda or silicate of and in the 
manufacture of artificial stone. oo Dane’ i 862. 





2813. BexNanp LAvTH, Pittsburg, rg emee we Us S., “Im- 
pro in y or w for polishing shest iron 
or other metal, »_.. Dated 18th 

| 2739, Epwarp ALFRED COWPER, | 35a, Great George-atreet, 
* Improvements in steam Dated 15th October, 1862. 


engines,” — 
2836. (xorée Tomiinson Bovsrizip, Loughborough-park, 
Brixton, * on in manufacture of boots and 
shoes.”-~-Dated 21st October, 1862. 


Autosa Exuisirios Awanve—Considering the 
of British exhibitors, it 








Edinburgh Mopery Co. ; 
Orlando Jones and Co., A tm W. 8. Boulton, Norwich ; 
08. 


d. Dratehew end Oo, Manchester ; 
y, Gateshead ; W. N. Nicholson, Newark; E. R. and F. 


Thateher, Oldham; George Pearson, Stock ; 
D. Fraser and Son, Arbroath ; Thomas and Taylor, ; 
Jno. Patriek, , , 5 


Harwich ge 
K. Hornsby and Sons, Grantham. The 
comprise 830, of which J. H, Sillitoe and Co., Salford; W, 
Hartley, Stock port ; W. Carson and Sons, London; J. and ¥. 
Howard, Bedford, cach have one, 
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HYDRAULIC PLANING MACHINE. 
DESIGNED BY MR. JAMES FLETCHER, ENGINEER, MANCHESTER. 


Fie. 











WALKER’S SELF-ADJUSTING EXPANSION GEAR. 
CONSTRUCTED BY MESSRS. ORMEROD, GRIERSON, AND CO., ENGINEERS, MANCHESTE'. 


ML 


- ‘a PLEADING TO COVERA® 


a Se a eee . — PREP aoe 
HYDRAULIC PLANING MACHINE. 
To tus Eprror or Exotyesrrine. 

Srx,—Having noticed, in your publication of the 17th ult., 

a design for an hydraulic planing machine by Mr. Robert 
Wilson, of Patrieroft, I beg to forward you a sketch of one | 
designed by me some years - In this case the hydraulic | 
cylinder may be cast or bol to the underside of the table, 

the i being stati 'y, and attached to the bed at each 
end by hollow t-iron pi rods, one being ~~ 
than the other, in to give the quick return motion. The | 
water is intended to from the accumulator, through the | 
reversing valves and hollow piston rods into the cylinder | 
through orifices made close to the piston. 
This arran ¢ takes up much less room than Mr. | 
Wilson's, being very little more than that required for the | 

traverse of the table of an ordinary planing machine. As, 

however, those who uired such machines at that time 
were already supplied with steam power, and the 
machines required expensive apparatus in the way of | 
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hydraulic pumps, accumulator, &ec., they were not adopted. 
Yours very truly, 

James FLETCHER. 
Greengate, Salford, Manchester, Oct. 12, 1869. 





GoveryMest AND THE |TeLeGRaPHs.—An expectation is 
ay me that after the meeting of the Cabinet Council fixed 
or Tuesday next, some intimation will be given of the 
manner in which the Government propose to raise the lange 
sum which will be required within the next ten weeks 
the taking over the electric telegraph system. 


Tas Neruertayp Exurtstrion.—The official list and 


statement of the Central Jury of the Netherland Exhibition | 


has just been —- and from it we find that there are in 
all 1317 aw: including 26 of a special character in respeet 
of various Dutch qahaain’ The Em and the Empress of 
the French, the Crown Princess of ia, two French, and 
two Netherland Government Departments, as also our Post 
Office Savings Bank 8 , are awarded diplomes d’hon- 
neur. Upon a careful analysis of the lists, it appears that 
the diplomes d’honneur have been distributed somewhat 
proportionately to the number of exhibitors from each 
country, France receiving 19, Great Britain 14, Belgium 13, 


' 
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| 
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| Ws udustraw, avuve, au arrangement,of expansion gear, 
| capable of being adjusted —— action of the governor, 
| which has been designed by Mr. William Walker of Man- 
chester, and which is now being introduced by Messrs. Ormerod, 
Grierson, and Co., of that place. According to Mr. Walker's 
plans the main slide valve, A, i i 


North Germany 6, and Austria 4, out of a total of 68. | 


This is, however, far from being the case with regard to the 
gold medals, of which there are al r 142, for France 
takes 49 in addition to one (collective) to the “ Librairie 
Parisienne,” ted by 11 firms; Belgium receives 32, 
Austria 19, North Germany 15, whilst the United Kingdom 
has but 9, and of these only 5 are awarded in respect of actual 
manufactures exhibited, the remaining 4 being of a public 
character. Considering that the proportion of French and 
English exhibitors was as three to two, our manufacturers 
cannot be congratulated upon this result ; and some explana- 
tion may with justice be demanded, for the articles shown 
from this country came much more strictly within the pro- 

me of the exhibition than did those in most of the other 
oreign departments. Not following the example of other 
countries in which exhibitions have been held, the awards to 
the Dutch exhibitors have been exceedingly moderate ; but 
this can in no way com British manufacturers for the 
unjust preponderance in favour of the other nations that 
have been their ~~ The official lists may be seen 
and any further information obtained on application at the 
Exhibition Offices of Messrs. J. M. Johnson and Sons in 
Caatle-street, Holborn. 


is 

the wing, H, on these crossbars that the 

point at which the steam is cut off is regulated. The action 
of the arrang t is as follows: When the engine is at 
work the main slide valve tends to carry the cut-off plate 
along with it until one of the crossbars, S, comes into contact 
with the wing, H, but as soon as this takes place the main 
valve continues its motion alone, moving the expan- 

| sion slide, and causing the steam to be cut off. The point of 
i i ion slide is 





| thrown w: 
| free action 
| and we 

| over, 
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THE DOUBLE FISH-JOINT. 
° - = THE a or Exoineenine. - 
™,—With regard to the permanent illustrated in 
‘our last po numbers, and for which Ben your corre- 


on a length of 
of railway line, 
Roanne, bei at that 
time the engi the line. 
pam, also exhibits 
the section of a similar fish- 
plate, , as early as 
1850, your countryman 
Mr. Docray, of the 
Eastern Counties Railway. 
Yours very truly, 
ee J. Dasprrens. . 
ngénieur, Secrétaire du Comité des For, 
56, Rue de Provence, Paris, October 16, 1869. was! 
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THE CENTRAL PARK, NEW 


YORK, 





CARRIAGE DRIVE, SOUTH OF THE LAKE, 


RIVULET IN THE RAMBLE. 


From the recently published annual report of the | were authorised to set apart a plot of ground for the 
Commissioners of the Central Park, we have selected use of the New York Historical Society, in the Fifth 
some of the photograplis for illustration, as showing | Avenue, and between Eighty-first and Eighty-fourth 
the spirit in which the improvements are stili being | streets, for the purpose of establishing and maintain- 
carried out. Although the works of the park will pro- | ing a museum of history, antiquities, and art. In 
; bly be completed within the next two years, the | addition to this work, which has not yet been com- 
uties of the Commissioners extend far beyond what meuced, the Commissioners have set themselves to 
was originally contemplated, and include, besides the | the task of reproducing on a gigantic scale the fossils 
— educational departments which are going to | illustrating the prehistoric animal life of the American 
added, the laying out and grading of the upper part | continent. Mr. Waterhouse Hawkins is 





. the city, which is now being rapidly filled with | upon this work. The earnest object of the Commis- 
Streets and avenues. During the t Session the | sioners appears to be that, while the park is the great | 
Legislature passed an Act, by which the Commissioners | centre for recreation, the lungs of the city, it sball 





THE CASCADE. 
also be available as a means of popular intellectual im- 
provement and an important educational . To 


this end they seek to bring together a complete series 
of practical lessons in at least two of the most impor. 
tant branches of Natural History; Botany and 
Zoology. Tv arrive at completeness will, of couse, 
be a costly and prolonged work, but, once formed, 
the ideal of the Commissioners will have been reached, 
and within the limits of the park will be condensed the 
leading feature of our public parks, and our Zoological 
and Botanical Gardens. 

The example of New York has been eagerly followed 


| by many of the other cities in the States, and the 
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284 
initiation and prosecution of similar works over the} Besides the and the discussions upon them, | think ill of men in office, and now that the whole profession 
whole country has followed the last ten years’ labours{ which make wu chief bulk of the Traxsactions | is smarting under a deep insult, the petty stings of preju- 
of the Central Park Commissioners. Brooklyn espe-| under notice, the volume iseludes an appendix ¢on- | ‘iced inventors are surely superfluous. 
cially, lying on the ote shoreof the river, is| taining a number of memoirs of late members of the ; 
following suit with a public ple which it] Institution. Foremost amongst these i a somewhat} NOTES ON THE FRENCH IRON TRADE. 
is fondly hoped shall that of New York. tengty and exceedingly interesting Of the} Tue Paris, Lyons, and Mediterranean ay Company 
Baltimore has adorned ly improved its| late Mr. John En whose numerous in- | has just let a contract to Messrs. Schneider, of Creusot, for 
park ; Philadelphia has new grounds of wide| ventions are no doubt well known to most of our pardon or yp ey Ae 12s. a ton at the 
extent, and Providence, Albany, Troy, Cincinnatti,| readers. Then comes a memoir of Mr. Rhys William ee a pag ne gd See <a 


Pittsbarg, Chicago, and St. Louis are contemplating 
the enrichment of their cities by public recreation 
grounds. " 

It may be mentioned that the city authorities of 
New York have presented to the Commissioners of 
the park the well-known Fulton-street bridge that 
disfigured and impeded Broadway for so long a time 
To what use it is to be dedicated is not yet decided ; 
but wherever it may be ultimately re-crected, the fact 
should be made conspicuous thatthe sveucture illus- 
trates the thorough trial aad gomplete failure of over- 
head street crossings. 

The reports of the steam-ro recently 
purchased from Messrs. Aveling aud, Porter for the 
maintenance of the extensive @atriage Grives are of 
such a nature as probably to, lead.to. the extensive 
introduction of this engine into America, 


ee 

a 
Minutes of the Proceedings of the Teaiipetion of Civil 
Engineers; with Abstracté cA the . Vol. 
XXVIII, Seasion 1868-69. i by Jamas Fornest, 
Assoc. Inst. C.E., Seeretary. London: Published by the 


\ a 





Jones, an engineer who saw much service under the 
Messes. Rennie, and who during the later years of his 
life was engaged in railway construction in South 
Wales ; this memoir being followed by others of Mr. 
George Reunie, Mr. Thomas Rhodes—a very old 
member of the Institution—Mr. Herbert Goulburn 
Anderson, Mr. William Robson Coulthard, Lieut. 
Isaae Curran, Mr, Charles Frederick Stuart Smith, 
Mr. John Vaughan—the father of the Cleveland iron 
trade—and lastly, of Mr. Charles. Wye Williams. 
These memoirs are all tersely written, will be read 
with much interest. In conclusion, we must state that 
the Transactions bear ample evidence of having been 
throughout carefully and ably edited, and, as we’ re- 
inarked at the commencement of thig notice, they do 
great eredit to all concerned in their production. 


—_ 


RAILWAY COMPANIES AND INVENTORS. 

Tux Times, this week, contains 4 fotable letter from a 
correspondent, signing himself “A Railway Reformer,” 
and who is appareptly one of that important class gifted 
with a fertility of inventive powers, at least it is fair to 
assume #0, since he hints at his own very numerous devices 
which have not met with the recognition and-the reward 





Institution, 26, Great George-street, Westminster, 3.W., | their progenitor considers due to them. Various passages in 


1860. 
Tue handsome volume before us is a eredit alike to its 


| this letter hint at the peculiarities of the writer; thus he 
|has an invention “which by its extreme simplicity and 


authors and to the Institttii of whose proceedings | durability would save railway companies three times as 
it forms a record; and although, from the nature of | much as the whole of the profits they now severally make ;” 
the work we can scarcely “review.” it according. to | again, he could effect an economy of millions to ra:‘way 


the ordinary sense of that.term, yet ie impossible that | shareholde 


we should pass it over without notice: The volume 
contains altogether fifteen papers, read before thie Tn- 
stitution of Civil Engineers, with the abstracts of the 
discussions upon them, the titles of these papers, and 
their author’s names, being as follows: “On Li 
house Apparatus and Lanterns,” by David 
Henderson, Assoc. Inst. C.E.; “ On the Roman Rock 


Lighthouse, Simon’s Bay, Cape of Good Hope,” by | 


John Frederick Bourne, M. Inst. C.E.; “ Description 
of the River Witham and its Estuary, and of the 
various works carried out in connexion therewith, 
for the Drainage of the Fens, and the improvement of 
the Navigation,” by William Henry Wheeler, M. Inst. 
C.E.; “On Machines estes in Working and 


Breaking Down Coal, so as to Avoid the Use of Gun- | 
by Samuel Parker Bidder, jun., Assoc. | 


= der,” 


nst. C.E.; “On Coal-Getting Machinery, as a Sub- 


stitute for the Use of Gunpowder,” by Charles John | 


Chubb ; “ Description of the New Ferry and the New | 
| process was a new invention once, and in its varied appli- 


Brighton Piers and Landing Stages on the River 
Mersey, near Liverpool,” by Henry Hooper, Assoc. 
Inst. C.E.; “On the Mauritius Railways—Midland 


Line,” by James Robert Mosse, M. Inst. CE; “On| *¢, 
the Lagoons and Marshes of Certain Parts of the} te ap 
| systems ef communication between paasengers and guards, 


}a bandred. of electrical inventions, innumerable modifica- 


Shores of the Mediterranean,” by D. T. Ansted, 
M.A., F.R.S., For. See. G. S. F.R.GS., &.; “On 
Sinking Wells for the Foundations of the Piers of the 
Bridge over the River Jumna, Delhi Railway,” by 
Imrie Bell, M. Inst. C.E.; “ Description of Apparatus 
for Excavating Under Water, and for Sinking Cylin- 
ders,” by Join Milroy, Assoc. Inst. C.E.; “On 
American Locomotives and Rolling Stock,” by Zerah 
Colburn, M. Inst. C.E.; “ Experiments on the Sian- 
dards of Comparison Employed for Testing the 
Illuminating Power of Coal Gas,” by Thomas Mesham 
Kirkham, M. Inst. C.E.; “On the Outfall of the 
River Humber,” by William Shelford, M: Inst. CLE. ; 
“ Description of the Low Water Basin at Birken- 
head,” by John Ellacott, M. Inst. C.E.; and “On 
the Present State of Knowledge as to the 


rs. Now, as a rule, which admits of hardly any 
exception, when an inventor asserts that he can save millions 


lhe is in a very bad way, in fact he is incurable, and when 


he is brought in contact with railway engineers, who not 
only refuse to share his golden dream, but try to awake hitm 
to a disagreeable reality, he straightway writés ‘to the 


‘papers and calls himself a victim. “A Railway Re- 
MALT | former's” case, as stated by himself, is not by any means 


a singular one; there are dozens of inventors in the same 
plight as he, who blame every one but themselves, because 
they have not justice dealt them according to their own 
standard, and who go through life railing at those who they 
say refuse to recognise their merits, and assign the worst 
possible motives for such a refusal, when in plain fact they 
have no merit of the class to which they lay a claim. 

But besides the extravagant assertion in “A Railway 
Reformer’s” letter, it has no shadow of truth for its aceu- 
sation against railway engineers as a class. He says that, 
“with a few notable exceptions, it is the rule utterly to 
ignore all new inventions.” We could point out scores of 
examples in which inventions at one time new have been 
introduced to the vast benefit of railwaya. The Bessemer 


cations to railway work has met with universal adoption, 


| improvements in points and crossings, Giffard’s injectors, 


of Saxby and Farmer ahd of ‘half-a-dozen 
ventors, brakes of numerous forms—d* score of 


tions of permanent way and fastenings, and 30 on, It is 
true that; as a rule, the most important introductions have 
been the work of railway men im authority, or of those 
contiectel! with railway work, for these are naturally the 
tlass pest able to invent or to improve inventions brought 
to them. 

There are few, very few, railway engineers, whether 
lécomotive superintendents or civil engineers, wlio ate not 
willing to give fair trial to promising ideas, and to Satisfy 
themselves and inventors of the merits of their inveiition. 





Strength | are, so are the bulk of railway engineers. 


We venture to say that Mr. William Adams, of ‘the North 
London Railway, has never yet turtied a deaf ear to a 


| reasonable inventor, and we know that Mr. Burnett an the 


Metropolitan Railway is always willing to afford such 
facilities as lie in his power. And we believe that, as they 
It is only 








and Reststance of Materials,” by Jules Gandard, C.E, | when enthusiasts like “‘ A Railway Reformer” besiege them 
Lausanne (translated from the French by William | with buzzing importunities that they absolutely tefuse to 
Pole, F.R.S., M. Inst. C.E.) Inasmuch as abstracts | listen, as, in justice to their employers, they are bound to 


















of all these papers, with the exception of that last | de. 
| - The suggestion that each railway company should elect 


mentioned, have already —— in our columns, it is 
unnecessary that we should analyse their contents 
here; but. we may remark that they embrace a wide 
range of subjects, and that many—in fact we may say 
most—of them gave rise to discussions of a highly 
interesting character. M. Jules Gaudard’s paper was, 
from its highly mathematical character, necessarily 
read before the Institution in abstract, but it has heen 
printed in extenso and circulated amongst the members 


in order that it may be discussed early in the ensuing 


session. 


a civil engineer to pronounce upon the merits of inventions 
and direct their trial upon the line for which they act, is in 
keeping with the rest of this carious letter; we would pity 
any individual who had the hardihood to accept such a posi- 
tion, an inevitable cousequence of which would be that he 
would be reviled harder than railway engineers are at. pre- 
sent by men of “A Railway Reformer's” class, who would 
find their inventions shelved as a matter of course, and would 
attribute motives as freely then a3 they do now. 

This anonymous communication would scarcely . be 
worthy of notice, were it not for the universal tendency to 











The Northern Railway of France has decided upon re- 
placing with steel, the whole of the iron rails upon the line 
at an estimated cost of 52,8001. 

Partial contracts have recently been let for the iron 
work of a large covered market in Naples, designed upon 
the plan of similar buildings in Paris. The wrought-iron 
work, to the amount of about 1500 tons, is divided amongst 
two or three different works. The contracts for the cast- 





iron col . ting to some 2500 tons, are not yet 
given out. . 
The bridge and viaducti, three in all, on the Latour 


and Milhan section of the line between Rodez and Mont- 
pelier, are in course of constriction by Messrs. G. Eiffet 
and Co., of Lavallois, Paris. 

The new “ Société des Forges et Chantiers de la Medi- 
terranée” has in course of construction an iron floating dock 


for the Viceroy of Egypt. The following are its principal 
di f 
Total length a 
are oe ooo 463 6 
Width inside on on one eee 78 8 
Width of side chambers oes a 9 10 
Total width SN a 88 6 
Depth of the bottom framing ... one 8 2 
Height from bottom framing to top of 
Geek ns se eee =e an 27 104 
Total height ... 36 1 


The bottom skin of the dock is made of two thicknesses 
of , in. plate; the sides of gin. plates at the bottom, 
decreasing gtadually to Zin. at the top. The plates of 
the framing are in, thick. The strakes are 24} in. wide, 
and at intervals of 16 ft. 4in. they are strengthened by 
vertical angle-iron, strengthened with gusset plates. The 
plates forming the bulkheads are § in thick. The total 
weight will be about 4500 tons, 

The iron bridge to cross the.Seine at Vernon, and to 
carry the Gisors and Vernon Railway, is in course of con- 
struction, The total length of the bridge is 705 ft., and it is 
being constracted complete on the bank, upon a platform, 
from which it will be launched across the river. The 
weight of the structure will be about 400 tons. 

The suspension bridge across the navigable arm of the 
Seine at Melun, carrying the Imperial-road, which con- 
nects Brie with Froissard, is about to be removed, and an 
ornamental cast-iron arched bridge in two openings will be 
erected in its place. The estimated cost is 9200/. 

Tue Iyxstitvtion or Crvi, Enorxeers anp Ev. 
GINkERS IN InpIs.—The Duke of Argyll received at 
the India Office, on Wednesday, the 27th inst., a 
deputation of the Couneil of the Institution of Civil 
Engineers, on the subject of a Notification lately 
issued by the Public Works Department of the Go- 
vernment of India, The deputation consisted of Mr. 
Charles Hutton Gregory; president ; Mr. Bidder and 
Mr. Fowler, pastspresidents; Mr. Cubitt and Mr. 
Hawksley, vice-presidents, Mr. Abernethy, Mr. Bram- 
well, Mr. Hemans, Mr. Murray, and Mr. Stephenson, 
members of Council, Mr. Manby ; honorary secretary, 
and Mr. Forrest, the secretary. The deputation was 
most courteously received, with an assurance that the 
resolutions of the Couneil of the Institution of Civil 


‘Engineers should be forwarded to the Government in 


Council in India. 


_ ns Norra —The a of the Helmouth, Cib- 
tar, Malta Telegraph , to be presented on 
the of November, states that ag A Eh cae of their 
cable commenced, eat a that the cable for the mia 
ian Company is rapi ing eompletion. 
Teese Rasten cede mem for unbey on the 
23rd: instant with upwards of 2200 miles of cable on board, 
and) the» remainder will follow very shortly in two other 


a The ta is expected to be finished in March 
next. T Falnouth sable is expected to be laid within s 
few weeks afterwards, so that the whole line of submarine 
communication between England and India will be com- 
pleted sooner than had been originally announced. 


punt committee, consisting of 
of the Corporation, with 





Tue THames Brrpoes.—A 
the Lord Mayor and five mem’ 
Sir J. Thwaites and five members of the Metropolitan 
of Works, has been appointed, under an Act of the last 
Session, to free from toll the bridges between Kew and 
Staines, inclusive, on the Thames, and certain bridges on the 
Lea. In conformity with that Act, they now inyite tenders 
from the public for a loan of 60,0001, which is to be repaid, 
both principal and interest, in the year 1889. The security 

ided isthe net produce of the London Coal and Wine 
Jues for the year 1589; which are estimated to yield at least 


600,000%, As no interest will be paid till the expiring of 
the bonds, their walee ‘Will have fo be enignletod on. the 
prrxipal employed in buying 8 reversion. 
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REVERSING ROLLING MILL ENGINES. 

Tas engines, of which we this week publish a 
view on page 290, have recently been constructed 
Thwaites and Carbutt, of the Vulean ; 
and are at present in successful at the Lan- 
dore (Siemens’s Steel) Company's Works, Swansea, South 
Wales. The oe which - Mr. Ramsbottom’s 
patent system of reversing, are nominal horse er 
(collectively), and their cylinders are 35 in. in Sana, 
4ft. stroke, and are fitted with equilibrium slide valves. The 
valve ee: both engines is —— Bo Sew yp So a email 
steam cyli , operating upon a weigh- ; the piston of 
this cylinder, which is 8 in. prec | and 
kept in perfect — 
diameter, which can be adjusted to admit of the reversals of 
the engine, being effected either quickly or slowly as desired. 
The distance apart of the engines from centre to centre is 
10 ft., and the area occupied by them both represents a space 
of 15 ft. by 82 ft. 

At present these engines ——— a large rail mill (with 
rolls 24in. diameter and 6 ft. Gin. long) which is worked 
from the second motion shaft, the engi ing 3} revolu- 
tions to one made by the rolls. ision has also been 
made for driving a mill from the opposite end of this shaft, 
and it is also intended to drive a smaller mill by suitable 
gearing from the main shaft. To those familiar with rolling 
mill engines, the advamtages of the present system over the 


old one will be at once apparent; to obtain a reverse move- 
ment it has hitherto been the custom to adopt clutches and 
gearing, which are generally of a very massive character, to 
resist the sudden strains so frequently thrown upon them by 


reversing the mill, whilst in such cases a ponderous fly wheel 
is a necessity. In properly constructed engines, Ike those 
at Landore, the engines themselves are made to reverse, and 


with them the rolls, the boiler being the reservoir for power ; 
and it is no uneommon thing te obtain a reversal in every 
second of time, or sixty reversals per minute, the movements 
of the engine being perfectly easy the while. The fly wheel 
(and the gearing to a great extent) is dispensed with on this 


principle, thus rendering less massive foundation nece , 
and occupying much less space than ordinary rolling 
engines. In the engines we: illustrate the starting and re- 
versing handles are conveniently arranged to enable the 
engine man to watch the operations in the mill and regulate 
the engines accordingly. The steam can be cut off either in- 
side or outside of the engine shed; and the moving 

being all well balanced the engines are under the perfect 
command of the man in attendance. With these engines 
and mill 10 steel rails have been rolled down from square 
ingots in sixteen minutes, which is considerably quicker work 
than can be accomplished by any other arrangement of en- 
gine and mill. 

We may mention here, also, that a large steam hammer 
has also been erected by Messrs: Thwaites and Carbutt, at 
the Landore Works, for hammering the steel ingots before 
entering the mill. This hammer, which is of the single-act- 
ing type, has a eylinder 30 in. indiameter, and admits of a 
stroke of 7 ft; the hammer head weighing 8 tons: The 
cylinder is fitted with the-aaakers’ cylindrical equilibrium 
valve, which is very simple and effective. The standards, 
which are }{ section, are made straight in form, and seeurely 
bolted to a massive bedplate, which affords a good ‘base for 
the hammer to stand wpon. The anvil block, which ts cast 
in one solid piece, weighs 75 tons. 








New Rareway Prosect 1x tue SoctH or ScoTtany.—It 
is announced by the Arman Observer that Mr. Strathern, C.E., 
Glasgow, is at present engaged in surveying a line of railway 
from Kirtlebridge to Langholm, vid Watetbeck, Pingle, 
Blough Well, and then down the Wauchope to the New 


10 in. stroke, being | ; 
a smaller cataract cylinder 3 in. | ; 
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he Devon Valley Railway—The works on this railway 
are continuing to progress in @ favourable manner. The 
large viaduct over the river 
finished, and the railway laid ov 
being tipped at the west end, where the great embankment 
is to be formed. The Arndean cutting is one of considerable 
magnitude, being upwards of 70 ft. in depth; but as it is 
mostly through sand, the cutting is easy, and in the course 
of eight or nine months, a gullet will likely be through the 
























entire hill. Beyond this, to the eastward, the viaduct over | boi 


the Gairney Water has made rapid 
and embankments from this point to yin tag 
are far advanced towards completion. At the bling 
Bridge itself, where the old line has been lowered near! 
20 ft., the cutting is of a heavy description, being through 
whinstone rock, which is very hard, and requires a great 
amount of blasting. The removal of the rock in this cutting 
will oveupy six or eight months. The line has been a long 
time in hand. It is nearly ten years since the Act was ob- 
tained for the construction of it, and the works have been 
more or less in progress during the whole of that period ; 
but, now that they are so far advanced, next year should see 
the completion of the undertaking. 

Greenock and Ayrshire Railway.—The contractors of this 
line celebrated the completion of their labours in connexion 
with it yesterday, by taking « run over it in company with 
a number of railway engineers, and burgh poe ge Aes 
officials. The line is now waiting for the inspection 

val of the Board of Trade inspector, and after that it 
will forthwith be opened for passenger traflie. The mineral 
traflic from Ayrshire to Greenock is expected ultimately to 
beGome very consi ' 

The Tay Bridge Bcheme.— At a special meeting held 
yesterday, the Town Council of Dundee most heartily and 
unanimously approved of this scheme, and a formal resola- 
tion was written out by the Towm Clerk and forwarded to the 
North British Railway Companys Mr. Stirling, the chair- 


man ee ne ee een. The | parts 


Harbour Board of approved of the scheme, 
and the principal want now isthe money and the approbation 
of the North British sbarcholders. The cost of the bridge 
itself will be about 350,0001., and of the tunnel through 
town for the. dock traffic, 50,000L A strong desire has been 
expressed that the bridge should be made available for foot 

gers: todo this would necessitate an additional ex- 

of about 10,0002. Ifthe bridge should be constructed 
it will doubtless eonfer oe ag on Dundee itself, and 
on the counties of Fife and E Not the least important 
probable benefit will be the ing of a new traffic in coals 
to the port of Dundee from the Fiteshine coalfield. 

The Edinburgh and Distriet Water ly.—A meeting of 
this trust was held in Edinburgh y. The expenses 
necessitated by the passing of the Act of last session were first 
considered by the trustees. Including the accounts to 
solicitors, counsel, &c. ; engineers, valuators, &e.; witnesses 
and deputations ; By - advertising, &., the total is 
10,8601. 12s. 6d. t is no small outlay considering that no 





Town of Langholm. ‘This new line will form’ an ext 

of the Solway Junction Railway, and will therefore be con- 
nected with the Caledonian Railway; nevertheless it will be 
emer solely for the pu of accommodating Lang- 
olm and the district through which it will pass, and alto- 
gether independently of —_ railway companies. A 
preliminary survey has satisfied the engineer, and the 
parties associated with him in the undertaking that the 
projected line can be eheaply constructed. The length of 
the line will be about 12 miles, and the curves and gradients 
will be more favourable than the uneven nature of the 
country would lead one to expect. The project has a local 
origin, and therefore, to be successful, will have to depend 
in a great measure upon local support. 





Important Decision os tux Truck Act.—At the petty 
sessions held this week at Guisborough, before a full bene 
of magistrates, Charles Morgan sued Thomas Middleton, 
the manager under Mr. Scott, the contractor for the Saltburn 
Extension Railway, for 14s. 6d., wages alleged to be due and 
unpaid. Mr. Faweett, junior, of Yarm, appeared for the 
complainant, and Mr. J. H. Draper, of Stockton, for the de- 
fendant. The complainant had received tickets for the 
amount claimed to what is known as a “ Tommy Shop,” and 
had received goods to the extent of 12s., but retained a ticket 
for the remaining 2s. 6d. Under the Truck Act (1 and 2 
William IV., cap. 37, sect. 9), labourers employed in the 
working or getting of stone, slate, or clay, are entitled to be 
= in coin only, It was proved that the complainant, in 

s ordinary work as a navvy, had occasionally dug portions 
of clay with the other soil he was required to exeavate. The 
defence was, that as the complainant simply removed any 
clay as he would any other substance, and did not dig clay 
to be used as such, the case did not come under the [ruc 
Act. It was also shown that the wages were payable fort- 
nightly, and then coin wes invariably paid, but. if an ad- 
vance were desired, tickets were then given. The employers 
had no interest in the shop, and goods were supplied at » fair 
and reasonable price. The magistrates, after much diseus- 
son and consideration of the question, decided that the case 
did not come under the Truck Act, and dismissed it. 





dditi “¢ su ply of oe oe yet he ane The 
principa. effected by the Act was acquisition of the 
power of supply by @ public trust rather than by a private 
company. At a ter stage of the meetin, Ae fv 

was submitted in to the sources of additional 





trict, including St. Mary's Loch; that, accompanied by Mr. | the 


Coyne, C.E., they had also over the distriet embraced 


gone 
by that gentleman's Tweed and Talla scheme ; reams 4 q 


had also visited the Heriot and Moorfoot districts along 
Considerable differences 











Waoveut-Inoy Cuimyxys.—A new t-iron chim- 


bottom. There is an inside iron . The weight of thi 
i is 40 tons; it has been rivetted horizontally, and 
lifted a ards with a crane. Another one, 275 igh, 
will soon be erected, but by a different system; it will 
rivetted vertically, with an inside scaffolding. These chim- 


furnaces, and an extensive workshop i 
crucibles, where it will be possible to melt together 60 tons 
of steel. 

Ivcrgsse of Mixers’ Waons.—The miners in various 
of Lanarkshire have recently held a number of meet- 
ings with a view to obtaining an advance of wages. It is 
chiefly about Wishaw and Motherwell that the agitation has 
assumed a tangible shape. The at the end of last 
week, and the beginning of this week, were to the effect that 
the coalmasters were manifesting some disposition to accede 
to the demands of the men, 
is anticipated. Several of the 
Messrs. + and Gilmour, and 
district, and Mr. Watson, in the Motherwell district—have 
consented to give an advance of 6d. day, on and after 
the Ist of November. Other are confidently 
expected to follow this example. this advance the 
rate of wages will be nominally 46, 6d. per day. The coal 
trade is improving, and the miners in most districts are fully 
employed. H to the 
great emigration of miners from to it is 
not improbable that a scarcity of hands may be felt before 
the winter is far gone. 


Govern- 
ment control over the eam E> in France is exercised, for 
the convenience and benefit of the public. After the 1st 
November next the charge for a from any one port 
of France to another will be from 2° tol 
The reduction to 


which is expected to ensue on the increase of facilities and 


Mr. James Leslie, C.E- diminution of Besides the construction of numetous 
among the committee as to the i ing difficulties, and a lbenno ee eee 
theretore as to the expense, of the St. Mary's Loch scheme; | Hughes printing apparatus important . 
but upon the seheme devised by Mr. 1 gto prea The use of Hughes's apparatus doubles the rapidity of oom- 
follows: “ It must suffice to say that if uantity of water | munication; in other words, will enable twice as many 
obtainable from the Talla is found to be tent, and if Mr. po an, aaty das forwarded in the same time. The number of 

ineeri to | offices been greatly increased ; it now amounts to 2701, 


Coyne’s scheme offers no serious difficulties 
icooehe the cost much beyond his ooind estimate of 
308,4901, for twenty millions of galions per dey, the Talla 
scheme will deserve the serious and favourable consideration 
of the trustees.” Having completed the duty committed to 
them by the trustees in respeet of the inquiry regarding 
sources of additional supply, the committee now wait for 
further instructions. 

Shipbuilding on the Clyde—~New Contracts.—In the early 
part of the year Clyde shipbuilding was in a very health 


8,600,000. In the 1865, ing to Mr. 
United Kingdom B rectve 16,000 miles of line, over 


state, and the different yards were crowded with vessels of ali | 4,650,060 

shapes and sizes, and ee ee ae Some | ments effected by the French Government, the last 

firms bad more workmen in their ¢ yment they had | few years may be briefly enumerated :—1. Reduction of the 

had for years. During the last month or two there have been | charge to the uniform rate of 1 frane. 2. The introduction 

oecasional rumours of slackness having set in, and certainly | of Hughes's printing «) 4 eS oe M. 

some of the yards, as seen from the river, have of late shown | Froment, who rendered the instrument ble, which it 
h a7 Sa yom ret has cm of pemn a eal mmd measages are for- 

that there is no lor despondency as 

sslstah fx-tuue asia. dlan er hae Gone aon eens warded collectively from the centres of various districts to 

hand quite sufficient to keep them or the centres of other districts, instead of transmitting the 


busy for another twelve- 
month, and other firms have wurk enough for several 
employment. At present « good deal of hesitation is mani- 
in givi vessels to 


fested in out orders 
tendo With the Hast Indien, Chinn, Sige, Austaalin, On; 
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PORTABLE WEIGHING CRANE. 


DESIGNED BY MM. PIERRE MICHAUD AND LOUIS JOSEPH JAY, PARIS. 
Fic.t. 








We give, above, engravings of an ingenious arrange- 
ment of portable weighing crane, desig by MM. Pierre 
Michaud and Louis Joseph Jay, of Paris, which is now being 
introduced in this country by Mr. A. Sauvee, of 22, Parlia- 
ment-street, Weeminster. In this apparatus the operation 
of weighing is effected without the employment of any loose 
weights whatever, while the weights raised are clearly 
indicated on a dial so that there is hittle chance of error on 
the part of the attendants. The arrangement of the weigh- 
ing apparatus can be best explained by describing the en- 
gravings, the two figures of which show respectively a side 
elevation and end elevation of the machine. Referring to 
these figures it will be seen that the chain from which the 
load is suspended passes in the ordinary way over a pulley 
at the top of the jib, A, and down to the hoisting drum. 
The jib, A, however, instead of being fixed in position, is 
hinged at the lower end, and is connected at the upper end 
to the tie rod, D, which extends downwards and backwards 
to the upper ead of the bent lever, g, f, «. This bent lever 
is supp tted by a short shaft which turns on friction wheels, 
or on knife edges, and it carries at its lower end a heavy 
counterbalance, g, the weight of which is about one-third of 
the heaviest load to be lifted by the crane. 

When the weight of an article is to be ascertained it is 
raised to a certain height, and is then held either by the 
chain wheel and detent, B, at the top of the jib, or by attach- 
ing the chain, C, to the main chain. The strain on the 
main chain is then relieved by slacking back the hoisting 
gear, so that the whole task of supporting the jib is thrown 
upon the tie rod, D. The effect of the strain on the tie 
rod, D, is, of course, to alter the position of the bent lever, ¢ f, 
the movement of this lever going on until the lower arm, f, is 
thrown so far out of the icular that the action of the 
weight, g, counterbalances the strain of the tie-rod, D. 
extent of this movement of course depends upon the weight 
the crane is lifting, and the dotted lines in Pig. 1 show the 
positions the parts assume under a heavy load. 





The next thing to be described is the manner in which the 
movement of the bent lever, ¢ f, is communicated to the indi- 
cating finger on the dial; and here we may remark that the 
inventors have several modes of making this connexion, one 
only of these plans, however, being shown in our engravings. 
It will be readily understood that the extent to which the 
lower arm of the bent lever, ¢f, is moved from the perpen- 
dicular is not regularly proportional to the weight raised by 
the crane, the fact being that equal increments of load pro- 
duce successively diminishing movements of the weight, g. 
On the other hand, however, it is desirable that the move- 
ment of the indicating finger on the dial should be strictly 
putes al to the load raised, so that the divisions on the 
dial may be of equal size; and the necessity thus arises for a 
compensating arrangement by which the motion of the bent 
lever may be communicated to the indicating finger. As we 
have already stated, MM. Michaud and Jay have designed 
several arrangements of this compensating gear, that shown 
in the engravings being as follows: On the short shaft sup- 
porting the bent lever, ¢/, is fixed an arm, A, the outer end 
of which carries a smail friction wheel. This wheel bears 
against the under side of a curved lever, i, by which motion 
is communicated to the toothed quadrants, t, which drive 
the indicating finger by means of a pinion fixed on its axis. 
The compensation of the unequal movement of the lever, ¢ f, 
is eff by the combined action of the arm, 4, and curved 
lever, i, as will readily be understood from an inspection of 
the engravings. We should also mention that the unequal 
action of the weighted lever, ¢f, is to some slight extent 
compensated for by the fact that the effective leverage of the 
crane jib ine as it b de by the action of 
the load upon it; but this alone would not be sufficient to 
satan an equable movement of the indicating finger, and 

the necessity for the compensating arrangement we 
have described. 

MM. Michaud and Jay's weighing crane is, i 
together a very si 
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that it will come into extensive use. One of the advantaS®* 
of the arrangement is that the weight, g, at all times form’ * 
perfect counterbalance to the load being lifted, and in 

rtable cranes especially this is an important point. MM. 

ichaud and Jay have also applied their system to scales 
and weigh bridges as well as to cranes, and the tests which 
have been made show that the apparatus gives perfectly 
correct results, and effects a great saving in the time re- 
quired for weighing. In conclusion, it is only fair to the 
inventors to state that since the preparation of the drawing 
from which our engravings have been copied, several im- 
portant improvements have been made in the practical con- 
struction of the details of the machine, and of these im- 
provements we intend on a future occasion to give further 


particulars. 


Tar Hiewtasp Ratuway Compaxy.—The half-yearly 
meeting of the shareholders of this company will be held to- 
day (Friday). In their rt the directors state that 
the works of the Dingwall Skye line, 54 miles in length, 


| are making rapid progress, and that it is expected to 


) 


open for traffic early next summer. The Duke of Suther- 
land is constructing a line in continuation of the Sutherland 
Railway, from Golspie to Helmsdale, a distance of 18 miles, 
at his own expense. The works are proceeding rapidly. 
The directors have had negotiations with the Postmaster- 
General on the subject of the sale, to the Government, of the 
t and future interests of the company in telegraph 
Codnete, in the course of which an offer was made, which 
the directors idered inadequate, and it was declined. 
The negotiations have recently been resumed by the Post- 
office authorities, and in the event of a satisfactory arrap 





| ment not being arrived at, the directors will uire 


amount of compensation payable to the company 


to be ascer- 
in fact, al- | tained arbitration, under the powers of the Telegraph 
simple apparatus, and we have little doubt | Act, 1 
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Tue extension of pneumatic letter lines has hitherto been 
limited by the decreased speed, which it was believed would 
result from the friction of the air against the sides of the 
tubes, if the lengths exceeded, to any considerable extent, 
that which had already been attained. Whilst a pneumatic 
tube three-quarters of a mile long has been found to work 
perfectly, engineers have considered it unadvisable to venture 
more than a mile, and impossible to work a tube of ten 
miles. The longest single length at present laid down in 
the metropolis measures 1400 yards; the longest in Paris 
is 1200 yards ; and the longest length in Belgium is 1300 yards. 

The velocity of a carrier passing through a pneumatic 
tube is inversely proportional to the square root of the length. 
Thus, on the Paris system, a carrier in a section of 1000 yards 
travelled with a certain pressure at the rate of 40 miles an 
hour. Were the same pressure employed on a similar tube 
4000 yards long, the carrier would travel at the rate of only 
30 miles an hour. And on a length of 9000 yards the speed 
would decrease to 134 miles an hour. If tubes of such lengths 


as these were ever laid down, it would be highly desirable | 


that we should be able to take advan of the higher 


Velocities due to shorter lengths, by opening the tubes at | 


given points or cutting off, in some way, portions of the 


tube resistance during the transit of a carrier, so that the | 


whole resistance would be eneountered by the moving column 
of air only during a portitm of the journey. If a pneumatic 
letter line of 3 miles length were pplied with suitable valves 





for doing this at the first and second miles, for example, a | 


carrier would travel the first mile from the pumping station 





oo 


AUTOMATIC VALVES FOR PNEUMATIC LETTER LINES. 
DESIGNED BY MR. ROBERT SABINE, ENGINEER, LONDON. 


at the vate due to a tube 1 mile long; the second mile 
with the velocity due to a tube 2 miles long, and the third 
mile with that due to a tube 3. miles long. An obvious 
saving of time would be thus effected. Supposing a 
tube Si wided into equal sections by such valves, we call 
the time taken by the carrier in traversing the first section 
=1, then the times it would take to traverse the succeeding 


sections would be as follows: 


Total Time occupied in 











| Time oc- | , 
cual Transit. Time lost 
Section. | a Dianella 
r ; : n4 7. 
Bo. | Section. | With Valves.| — Valves. 
- ' ae _—-— -_ 
per cent. 
1 | 1.00 1.00 i 1.00 
2); 14 |) (241 | 282 17.0 
si 198 | ate oe 25.4 
4 | 200 | 614 | $00 80.38 
5 224 | 888 | 11.20 38.7 
6 245 | 10.83 14.70 86.7 
7 2.65 13.48 18.55 37.6 
5 2.83 16.81 22.64 38.8 
9 3.00 | 19.31 | 27.00 39.8 
10 | 816 | 2247 31.60 40.6 
| and so on. 


It is thus evident that, in a single line, the insertion of « 
| valve half way would effect a saving, and that this saving 





SECTION ONLINE CO 












was be felled 
1. When the air is at rest in the tube, and at the same 
pressure as the outer atmosphere, the valve must be in 


position of repose, and equally ready for action either by 
or vacuum. 

2. If compressed air be blown through the tube, the valve 
must open jy, and rema:n open until the carrier, 
in passing by, releases it, when it. must close and remain 
closed until the pressure is taken off. 


causes it It must then remain open until the carrier 
has reached station. 

4. After the trandit is finished either way, the valve must 
fall back into its original position of 
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i by Mr. Sabine, and which forms the 
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} t conditions appear. as 
far as we can judge, to be fulfilled. Fig. 1 is @ plan of this 


valve, Figs. 2, 3, and 4, sections on the lines ind 
The line i i 


tube, where it is connected with the relieving 


i ag. which leads through the 
wren, oe inte the lower half of the valve chamber, the 
Pe being connected with the outer sir through the 


valve. ff, i of walcnined indio-rebber on the top of d 


acts asa guide and also as a sereen.to 


liffing it. The valve-rod, hA, 


i 
i: 


£ 
ss 
" 

iu 


are put into connexion by 


1 link and rod with a vul- 
india-rabber di . This diaphragm moves 


ut 
f 


and the lower connected, 

ing, m, with the pneumatic line tube at a 
or sp nearer to the pumping station than the con- 
a. 


1 
au 
ick 
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whenever a felt carrier rushing past it and catching 
of the dise turns it round, thereby withdrawing the 
leasing the valve. The spike-disc has a weight 
ich causes it, after rotating, to resume its 


ee 
tbe 
i 


hole of the valve-rod is opposite to it. In repose the valve 
assumes the jon shown in the drawings. 
When the air io me) ad 
is foreed ——— ving ao larger effective area than 
the valve, the latter is forced open and compressed air rushes 
from the tube through 
the as long t 
between two sides of the diaphragm. that is to say,/tion of these geolégica 
between the interior of the tube and the exterior air. 


is withdrawn and the valve rises to its seat by the force of 
the spiral spring underneath it, and is held there firmly by 
the force of the air upon its lower surface. When the pressure 


is taken off, the valye remains but the diaphragm is drawn | which would be soft, and through which it would be un- 
down by the spring, and brings the bolt in the connecting | desirable to construct a submarine tunnel. It also seemed 


link opposite the hole in the valve rod into which it locks, to him desirable to de the tunnel as much as possible 


and the valve them resumes its position of repose. 
When the air is exhausted from the line tube the diaphragm 


is drawn down and pulls the valve tightly against its seat | permeable to water than the 
. when the valve is released, in the | when he had proceeded thus far, Mr. 


same way as before, and allows the air to rush in through | More accurate information than could be arrived at by geo- 

When the | logical inquiries only, however carefully conducted, was 
transit by exhaustion is finished, the valve is raised up again | necessary. He had ascertained that at Calais an artesian 
by the spring and relocked into its position of repose. The | well had been sunk to a depth of about 1000 ft., and from the 
whole arrangement is a very ingenious one, and its details | records of this work he obtained the particulars of the strata at 


until the carrier 


the jacket, and into the tube behind the carrier. 


are well worked out. 


ENGLISH AND CONTINENTAL INTER- 
COMMUNICATION.* 
By Mr. Perey F. Nvnsey. 
(Continued from page 273.) 
Hawksnaw. 

Mz. Hawxsnaw’s attention has been directed by the sub- 
iret of a tunnel for connecting the railway systems of 
england and France, and he has made a practical geological 
examination of the Channel and the two coasts. the results 
of which are of great value in connexion with the question; 
As Mr. Hawkshaw’s scheme appears to have absorbed those 
of M. de Gamond and Mr. Low, an English mining engineer, 


it will be as well to trace the history of the combination con- the 


currently with the development of the scheme. The project 
has been worked out under the auspices of a committee by 
Messrs. John Hawkshaw, James Brunlees, and William 
Low, English engineers, in conjunction with MM. Paulin 
Talabot, Michel Chevalier, and Thomé de Gamond. These 
gentlemen have reported to the committee of promoters of 
the undertaking, and that document supplies the following 
facts and valuable information, from which we gather the 
history of the scheme. 
Following the order of the report, we will first take Mr. 
Low's proposition. That gentleman has for several years 
eonceived the idea of connecting the railway systems of 
‘ranee and Engiand by tunnelling, and as a practical mining 
engineer he has devoted his: attention in the first place to 
securing the efficient ventilation of the work both during 
construction and after completion. In most of the tunnel 
schemes it ie pruposed to effect ventilation by means of towers 
in the sea, more or less numerous, and differing in magnitude 
and cost. Mr. Low proposes to dispense entirely with shafts 
in the sea, and to commence the work by sinking pits on each 
shore, driving thence, in the first place, two small parallel 
driftways or galleries from each country, connected at inter- 
vals by transverse driftways. By this means the air could be 
made to circulate as in ordinary coal mines, and the ventila- 
tion be kept perfect at the face of the workings. Another 
advantage attending this mode of proceeding is that these 
headings could be driven from shore to shore at the minimum 
of cost, and the practicability of executing the proposed 
tunnels demonstrated without extravagant outlay. The 
driftways were to be turned into two tunnels suitable for the 
ordinary locomotive traffic of the railways to be connected by 
this work. Having settled the principle of the construction 
of his tunnels, Mr. Low investigated the geological nature 
of the shores of the Straite. From personal examination of 
the most careful character, he verified the data of Mr. Phillips 
* Paper read before the Society of Engineers, at the meet- 
ing heft on Monday evening, the 18th of October, the 
President, Mr, F. W. Bryant, in the chair. 
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ks the connecting link to the valve-rod rs - : saad Gh thee 4 

the spring, » ». It is attached to the end of a | *fter a careful examination project, consented 

i — frame with friction wheels. The | operate with Mr. Low and M. Thomé de Gamond 1 : 

moved by « am on the end of the axle of a spike- | prosecution of the proposed work. In accordance with the | is 

| desire of His Majesty, a committee of French and English | w 
jesty 


| directed to this subject, and ultimately he was led to test 
position, so that the spring can replaee the bolt if the 


lime tube is compressed, the diaphragm | Europe were practicable. With this object 
com p phragm |madea ecarefal. examination of the geology of the Channel 


|} and of the French and English coasts, and had a chart 
the jacket and valve chamber into | prepared, based on that examination, and on such further 
as thero is any difference of pressure | information as he could procure. From a careful considera- 


When | @rrived at the conclusion that it was desirable that the tunnel 


the carrier passes by, it turns round the spike disc, the bolt | Should pass as far as possible through the lower chalk, for it 
| appeared to him that if an attempt were made to carry 


| practicable through the lower or grey chalk, which is less 


| boring was com’ at St. Margaret's 
| Foreland; and in March, 1866, another boring was com- | ways. I 
the remainder would be of an ordinary character. 
5. The possible loss would be measured by the cost of this 
reliminary work, which is estimated at one million and a 








of the shores of the Straits, and the subject of the contin 
of the strata under the their special study. oped Chevalier and M. Talabot, and they were put in pos- 
examined the borings for artesian well at Calais, session of all the information that had been obtained. 
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gentlemen was formed in furtherance of the project. 
For some years past Mr. Hawkshaw’s attention had been 





: bich the tunnel 
ant obtaining gradients those approach: i 

agp beta the tunnel were carried through the 
or chalk or chatk-with flints, apart from a pos- 

irruption or percolation of water from the sea, fresh 


water might be encountered to the usual extent that it is 
met with in that formation. But the tunnel can be depressed 
80 as to pass mainly through the lower or grey chalk, which 


less permeable, and where the quantity of fresh water 


ould comparatively unimportant, provided no great 
fault or dislocation of the strata exists—and the investiga- 
tions lead to the conclusion that no such t fault does exist. 
It is probable that at the depth below the bed of the Chan- 
nel at which it would alone be prudent to carry the tunnel, 


the question, and to ascertain by elaborate investigations - 
any fissures that may occur in the chalk have been filled up, 


whether a submarine tunnel to unite the railways of 
Great Britain with those of France and the continent of 


ical investigations, Mr. Hawkshaw 


it through the strata lying under the chalk, it would 


below the upper or white chalk, and to carry it as far as 


pr or white chalk. But 
Hawkshaw felt that 


that point. This well, which failed to procure water, was some 
distance from the spot on the French coast, where, from the 
geological inquiries, it seemed desirable that the submarine 


of that course. They u 
ordinary form, sufficiently large for two lines of railway, and 
to admit of being worked by locomotive engines, and artificial 
ventilation could be applied. The desirability of adopting 
other modes of traction is left for future consideration. 
Finally, the following general conclusions are submitted : 


and that from this areumstance and from the nature of the 
he caused to be | lower chalk no more water will be met with than can be 
overcome by pumping. 


With regard to the execution of the work itself, the Com- 


mittee of Engineers consider it proper to drive preliminary 
driftways or headings under the Channel, the ventilation 
of which would be accomplished by some of the usual modes 
adopted in the best coal mines. All other questions in 
relation to the construction of the permanent tunnels would 
be decided from the experience gained in making the drift- 
ways, and it might even be deemed advisable to commence 


|have to penetrate material of variable nature, some of | the formation of the permanent tunnels before the completion 
| which of the driftways, if circumstances indicated the desirability 


that the tunnel should be of the 


1. That there is a reasonable prospect that the work can 


be accomplished, but that it would be improper to deny that 
it is attended with a certain amount of risk. 

2. That this risk is limited to one contingency—viz., the 
possibility of sea water finding its way by some unforeseen 
fissure into the workings in quantity too great to be over- 
come. Apart from this risk, tunnelling in chalk is easy and 
rapid, and the execution of a tunnel of the length of the one 


tunnel! should be placed. He therefore deciied to make borings | under consideration is only a question of time and expense. 


on each coast, at the ends of the line which approximately 
seemed the best position for the tunnel, and also to examine 
the bottom of the Channel! for some distance on each side of 
that line. Accordingly, at the beginning of the year 1866 a 


menced on the French coast, at a point about three miles 
westward of Calais; and simultaneously with these borings 


3. There seems to be no reason to assume that the tunnel 
would cost more than ten millions sterling, or that it could 
not be completed in nine or ten years. 

4. The question of risk would be fully solved by sinking 
y, near the South | land shafts on each coast, and driving the preliminary drift- 


This portion of the work being safely accomplished, 


an examination was carried on of that portion of the bottom 
he fal, and which could not exceed two millions, or (say) one- 


of the Channel lying between the chalk cliffs on each shore. 
T 


he boring on the English coast was satisfactorily com- | fifth of the whole cost of the tunnel. 


sand, which was reached at a de of 540 ft. be- 
low high water. The boring on the Freneh coast was con- 


pleted in 1867. It was carried through the chalk and into| 6. That this risk should be undertaken by the Govern- 
ments of France and England, if, after consideration, they 


deem the importance of the work and the probability of its 


tinued from the surface to a point about 520 ft, below high | completion sufficient to justify them in doing so. 


water. It passed through the upper chalk into the lower or 
This was completed at the end of 1867. It was 


Austin. 
Towards the close of last year Mr. W. Austin proj a 


y chalk. ; 
fir Hawkshaw’s intention to have carried this boring also | submarine three-way tunnel under the Channel. His plan 


entirely through the ehalk, but in attempting to substitute 
larger boring tubes, the hole was accidentally filled up with 
sand and shingle from the top. The results, however, arrived 
at from this boring seem sufficient, and accorded very nearly 
with the records of the Calais well, and with the geological 


ia to cross at a line of route extending from the landing piers 
at Folkestone to the landing piers of Cape Grisnez, but the 
tunnel will range below the sea bed, at a safe depth for 
practical permanent masonry arches, which will be con- 
structed of imperishable materials, on an improved principle 
of vertebraical bond. The tunnel is intended to under- 


survey previously made; so as not only to confirm their : rf : 
accuracy, but to lead to the deduction that at the site of this | neath the submerged island, called the Varne, laying near 
the mid-channel, and on whieh island Mr. Austin proposes 


boring the chalk would extend to, and the green sand be 
reached at, a depth of about 750 ft. below high water. 
For the examination of the bottom of the Channel a 


te erect a central ventilating shaft or tower, which would be 
available as a permanent central lighthouse and naval signal 
shaft; also to afford a refuge or retreat for crews of ships 


steamer was enga and suitable apparatus vided, by : 
. a a wrecked in the Channel. As a fence or guard to this central 


means of which the bottom could be pierced for a short dis- 
tance and specimens could be raised from the bed of the 
Channel. On shore suitable points can be selected for ex- 


tower or shaft, it is proposed to have two ranges of timber 
floating breakwaters, so as to act as floating retreats for 


amining the strata; whilst at sea many of the examinations ~—p and protectors to the tower shaft from hurricanes or 
made from soundings fall on superficial deposit. A survey | ga Two other m shafts will be permanently con- 
of the Channel, therefore, cannot be so complete as a survey | structed for ventilation poping purposes at each shore. 
of the coasts. Nevertheless, the result of the examination | Seven or eight tem shafts will also be constructed in 

down to the tunnel arching, s0 a8 


seems to indicate that across the Channel the position of the | iron, and sunk and 


chalk is nearly identical with that deduced from the previous 
geological inquiries. 


to es ventilation to workers in construction of the tunnels, 
ani 


also to remove a portion of the excavated débris. These 


The principal practical and useful results that the borings | temporary shafts would be protected by moored 


have determined are, that on the proposed line of the tunnel | booms or fences during the construction of the tunnel, 

the depth of the chalk on the English coast is 479 ft. below | on completion of the tunnel, the tem shafts and booms 
high water, consisting of 175 ft. of upper or white chalk and | would all be removed, having their work. The 
206 ft. of lower or grey chalk ; and that on the French coast | gradients of inclines of the tunnels are so arranged 
the depth of the chalk is 750 ft. below high water, consisting | that the gradients of the two shore inclines, or con- 
of 270 ft. of upper or white chalk and 480 ft. of lower or grey | nexions with the main land railways, in England and 
chalk ; and that the position of the chalk on the bed of the | France, do not exceed 1 in 100, 90 that locomotives of mode- 


Channel, ascertained from the examination, nearly corre- | rate powers would accomplish the required work 


with that which the ical inquiry elicited. It 
grolees ta range of tunnel wall sides, so as to allow for 


also appears probable that there is no great fault or serious 
intetraption ta the continuity or feguisrity of the strata be- 
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the event of any accident or emergency, when traverse 
frames would shift the disabled cartiages out of the 
pamegr pay mew 8 



























































































nts of a distinct and peculier character were to 
be made for the proper ventilation of the tunnels, by 
water streams ; also for the lighting the tunnels throughout 
by perfected modes of gas burning in specially constructed 
lamps, &e. Every facility will be pre d for laying down 
a perfect system of telegraph conducting wires, which will be 
easily accessible for adjustment and repair ; and the present 

t risks and accidents, now so Son ake i 
up tel h cables by ships’ anchors wi avoi 
+ Pee % to be constructed throughout the tunnel ranges, e ' i Pe + i ration, Sos 
which will exhaust ~ of steam and waste L : et, ‘*. ; srry lt ra every ralitéidice dt 
waters, or temporary es and which water will be | ris joi : ena be naan pacecMara BS 
through wellpits, and then ejected by pumps, con- Y sf Spey si ny 
nected with the great central shaft and two shore shafts.| The ‘8c ; Oe a ial ‘her! 
The advantages of three tunnel ranges will be to keep special, i , 
ordinary, and goods traffic trains separate and distinct, and 
thus obviate present causes of frequent accidents by clashing rails 
trains conveying passengers and goods on the same ranges. 
Fow.er. 

Mr. John Fowler has for several years past directed his 
attention to the best mode of improving continental com- 
munication, and he prefers a system of ferrying the trains 
over in steam vessels rather than either a bridge or a tunnel. 
He has for the last two years associated with him Mr. 
Abernethy, and Mr. Wilson as acting engineer. After a 
careful examination of the harbours of Calais and Boulogne 
and the coast between them, and after considering the feneral 
question, these gentlemen came to the conclusion that the piles from 8.ft,to 10 

with on | 


& 
B 





=EF. Beat = ; 


following were essential requirements : on 
1. Well-sheltered harbours with deep water on both coasts 
capable of affording ingress and egress at al) times, irrespee- 
tive of weather and tide. ' a 6 
2. A class of vessels, in the nature of ferry-s . Of 
greater size and power, making rapid pica and cota. 
paratively unaffected by wind and sea. ri ak 







3. Safe and speedy means for the interehange-of' passenger’ 
traffic between the railways and such. ferey<steamers, so’ as 
practically to form a continuous communication, 

Conceiving that the harbour amd. pier at Dover afforded 
very inadequate terminal accommodation, insufficient 
protection, particularly from “and. south-easterly 
gales, they propose the constraction of emew harbour west- 
ward of the existing pier, with a graving dock, a covered 
berth for the steamers, and Sydedalia Applets foe trans- 
ferring the trains from the i to steamers and vice 
versa. They consider that Ca ¥ was exposed. to all 
winds from west to east, and was @ligked up with sand, offers 
no facility for a harbour for such steamers; and that the 
harbour of Boulogne, though meope readily capable of 
partial improvement, partakes of the same natural defect of 
sand accumulation. ney have, therefore, selected a point 
of the coast south of Cape Grisnez and north of Ambleteuse, 
near the village of Audresselles, where the deepest water was 
to be found neur the coast, and sheltered from the north- 
ward and eastward wd Cape Grisnez. They consider that 
by constructing @ harbour at this point, they will secure the 
shortest available sea passage, with clear navigation across 
the Channel from Dover, and with the advan of the 
first-class light on Cape Grisnez as a guide on the darkest by 
nights. They propose to connect this ur by a railway 


weight the lower end of the piles, and to sink 
tion on the principle of the angler’s float. The 
then be pumped outjby steam power, and 

up from the interior and cast over 
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four miles long with the Chemin de Fer du.Nord, and-to ethos 
add a short branch for communication with Calais and the ings, fitted 
north, . the 

The steam vessels the projectors of thie seheme to ‘oped 
employ between these deme are to be 4650 ft, of peer x 
57 ft. of beam, and 80 ft. across the, gaddie- ( are made to 
by diseomnected engines of 1500-herse power, performing the until the 
voyage in one hour, and with comparatively little pitching or are then 
rolling im any state of the weather. They further propose to between, 


form cov stations for the in of passenger and 
goods traffic between the steamers and the shore, the transfer 
of the passenger carriages to be effected by hydraulic appa- 
ratus, irrespective of tide, in a few minutes. The steamers 
are to be luxuriously fitted up with first and second-class 
refreshment saloons and with ladies’ and private cabins; M 
and, in addition to the saving ‘of time in sea ‘ iy 3 s system, and the supply of fresh air required for 
and on either coast, the passengers are to have the advantage | ~ . , of the workmen employed within the bell and 
of being able to secure and retain the séate in their rai : be builé | the tube will be insured also by steam power on shore. 
carriages throughout the journey between London and : cylinder completed, the rails will be within it for 
and other centrea. At same time the and the | the trains or eo to be employed in bringing up segments 

that the 

line. 

from a 

that 

in the 








and cabins and the decks of the steameps of the rings as t may be required for the construction of 











service. The projectors believe that the ant be floated e | the tube, and for taking back the waste water from the 
the passengers affutded oo accomm« or the hext, and = hydraulic presses, or any water from leakage during the 
regularity of the service, is far more im a will form. ‘Mr. ! construction. — : ; cal 
saving of time that would be effected. They. lone The tube will be formed of rings of 10 ft. in length, 

cient and unsuited to the réquifements of present i 





j ring consisting of six segments, all precisely alike, turned 
eng: 25 a pre faced at the flanges or joints, and fitted together on 
to upon. The cylin- | shore ious to being eager gna rye fe on ag 
coast, ished, arrival the segments may, with certainty precision, 
CUE totic" mpot required, halt | attached to each other. very detail of construction has 
| stone ition. Four or six of | been designed, and so far as the authors of this project can 
aa or stage to carry the |e, no contingency has been left unprovided for. The 

mstraction cfc teaacl sola res a | oe SS cls Lenk invented. The tebe when laid 
construction of a tunnel railway’ : 1 be weed on the land end to finish the connexion | currents, has also al y Posen gated. Pn « 
Grianez. Before advancing Wis-seheas, Mr. By. arsden estimates a working will be secure from gers arising from causes. 
certained as far as possible thenateteof’ (To be continued.) 
Suning the bed of the Channel. ‘ 
chalk Caieh prnae Mybe the 7 : er, or ; i screw bolte. The heading,} Lomxpow Association ov Foremen Exotngrns. — The 


all partial improvements of Boulogne Harbour and the 
between that harbour and Dover or Folkestone ; and 
estimate that these wi and i 

steamers, may be completed within three years, at an ex- 
penditure of 2,000,0002. 









i 
: 
i 
4 
: 

























As Mr. Remington concluded that this ‘ is | after: ¢ linders are fixed toge from the | next month] meeting of members of this institution is ap- 
in itself so very porous and contains so side, ened sepia. +m it P ted for Sat ii on G0 Spee: poate at 
not be suited for tunnelling under a great head into the next tube, and so on throughout. | the City Terminus lotel, Mr. Joseph Newton, H. 

visited Dungeness, and ined the i is braced to the inner from the will preside, and during the sitting a paper will be read on 
from Hastings to Dover, and satisfied himeelf that’ : ¥ between the two, which 5 ft. or 6ft., is to | the “ Warsop Aéro-Steam ” It is announced that 
den formation, consisting of of fre i ; bject 








that 
stone, and trakoeter Mansion, sesetion tom p 
across the Channel to Cape Grisnez. Having 
that that was the proper course for the construction im 
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NOTICE OF MEETING. 

SocreTY OY ENGINeceRs.—Mouday evening, lst November, dis- 
eussion on paper read by Mr. Perry F. Nursey, on “ English and 
Continental Intercommunication.” Should time permit a paper 
will be read by Mr. Charles J. Light, “ On the Need for Further Ex- 


perimenta on Strength of Materials.” The adjourned Special 
General Meeting will be held on Thursday, 4th November, at the 
Offices of the Society, 6, Westminster-chambers, at 6 o’elock p.m. 
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THE SIMLA CALUMNY. 

Tue official Notification of the 31st of August, 
which excited so much dissatisfaction throughout 
India, possesses within it the means which, if properly 
developed, will unravel the tangled web of party 


prejudice and conflicting interests, of class jealousies 
and unjust regulations, that have enveloped the 
whole of the uncovenanted service policy of the Indian 


Government ever since that policy began to affect the 
interests of the civil engineers employed in the country. 
As a natural consequence the Notification provoked a 
storm of indignation, which found a free outpouring 
through the Indian press ; and like storm overflows in 
general, the flood is somewhat muddy, for strong 
feelings have been agitated, and have found vent in a 
torrent of strong words, verging not unfrequently upon 
vituperation. ‘There is but little room for wonder at 
the violence of this demonstration, and it is natural 
that the engineers, whose many grievances have been 
fermenting for years under a tropical sun, should, be- 
neath such provocation, speak with a frankness that 
warms into the abusive. 

There is a surprising uniformity of tone in the 
numerous letters upon this subject which have been 
sent to us from all parts of India, and one which is 
strictly in harmony with the correspondence upon the 
same topic that has filled the columns of the Indian 
papers. But calling Colonel Strachey bard names, 
even if, as alleged, they are justly bestowed, is a very 
impoteat form of indignation, and anonymous demands 
for redress, however numerous, have no value of them- 
selves, although, as expressing an universal opinion, 
they will possess weight when thrown, with all the 
external and powerful interest that will’ be concen- 
trated, into the scale, which will turn the balance in 
the future against the military engineering influence 
in India, and in favour of the civil power, It is 
obvious that, as servants of the Government, the 
humerous civil members of the service cannot right 
themselves ; they cannot hope to obtain redress from 
an unjust administration, swayed by a prejudiced 
clique. Self-interest necessitates silence, or at best 
anonymous complaints, and those who have been 
longest in the service, and consequently are best able 
to speak out, are tongue-tied from motives of policy. 
Occasionally, indeed, a retired member of the service, 
or one who has quitted it, denounces the whole régime, 
but in terms so forcible that they miss their aim, an 
such evidence is only that of the individual, and is re- 
garded with indifference, as being prejudiced. Besides, 
hitherto the rectification of Government mismanage. 
ment in India, so far as the engineer’s staff is con. 


oo | Sequence. 


d| the charges publis 





of 
, on 


arriving in India, found himself i by a 
military despotism, or classed with the native un- 
covenanted servants, it was his misfortune, but a mis- 
fortune shared in common with all his fellow-engineers, 
and one which could not he interfered with outside 
the country. The ery of “Come over and help us,” 
which has been so often echoed from our own and 
other columns, served only as a warning to engineers 
purposing to take up service alert Indian Go- 
vernment. 

Colonel Strachey’s Notification has, however, altered 
the position of affairs entirely. In fact it. has re- 
versed them, The body of engineers in India may 
possibly have submitted ultimately even to the recent 
flagrant charge. They would have grumbled, but 
smothered their discontent, have written many letters 
to the daily press, and found comfort in seeing their 
denmiemael superiors spattered with mad in the 
morning papers, and ultimately they would probably 
have resigned themselves, accepting even this last 
accusation as an evil unavoidable, 

But the Government in Council has unfortunately, 
for its own dignity, been induced to lend its ear to an 
infamous misstatement, a monstrous untruth, not only 
staining the reputation of its own civil servants, but 
branding the whole profession. The instigator or 
instigators of such an accusation are of little con- 
Personal liability is merged in Govern- 
ment responsibility, aud the prompters of the notifica- 


;| tion containing the defamatory matter are shielded 


behind beaurocratic authority. As a necessary con- 


$| sequence of this indiscriminating aspersion, the accu- 
27 | sation is not one of local but of universal importance ; 
vs | there is not a single member of the profession who 


will not feel his reputation assailed. Therefore India 
ceases to be the field for discussion; the question at 
issue is no longer between the Government at Simla 
and its civil servants, but between Great George-street 
and the Secretary of State. For we feel assured that 
the Council of the Institution of Civil Engineers will 
be prepared to vindicate the profession they represent, 
and to demand a full explanation and refutation of the 
charges brought against it. This is so evident a dut 
that no alternative course presents itself, for the Insti- 
tution of Civil Engineers Sa never failed. yet to dis- 
charge liabilities thrown upon it, and so grave an occa- 
sion, so absolute a necessity, has never come beneath 
its cognisance before. 

The question being thus localised, and the respon- 
sibility shifted upon the Council of the Institution, as 
we may fairly assume will be the case, the civil en- 
gineers in India will only have to await results, for 
their own interests are merged in the great question, 
the vindication of the whole profession. It is obvious 
upon the surface, that the Indian Government has 
placed itself in a lamentably false position. The In- 
stitution will be justified in insisting upon an explan- 
ation of the accusations so coarsely made, and will 
freely court a substantiation of the charges brought 
against itself. In such an issue there will be no mea- 
sure of strength against strength, it will be a question 
of justice against injustice, a demand for reparation of 
insult, and this demand cannot be refused even if there 
were any wish for refusal, for such a course would 
only involve the Government in deeper disgrace, and 
extend the question from its present professional 
aspect, into one of universal public importance. And 
when a thorough investigation has shown these charges 
to be as false, as the instigators of the Notification 
must have known them to be; when the representa- 
tives of the Indian Government have failed to sub- 
stantiate the accusations that have been made, and 
are driven out of every subterfuge behind which they 
would seek shelter, when the jot motive which dic- 
tated the despatch shall have been turned to the light, 
and the miserable jealousy which has found vent in so 
poor and {libellous an insult, shall have been made public, 
when all this has been done, and we venture to say the 
Council of the Institution will have it done, what will 
be the result ? An abolition of the just grievances that 
engineers in India have long smarted under, and the 
establishment of the position to which they are entitled ; 
on the other hand, the undue military influence will be 
swept away, and a balance of power will be introduced, 
instead of the unhealthy preponderance, which has 
brought much evil to India, ever since the commence- 
ment of its engineering works. 

An ample apology and retractation of the whole of 

in the Notification, will be the 
easiest and most obvious way of escape from the dis- 
agreeable consequences its circulation has involved ; 
but no apology will touch the real requirements of the 
situation, although it might be accepted by the Insti- 


uld be met with strenuous — by the friends 
of the existing system. That the obnoxious Notifica- 
tion will bring about such an inquiry, there can 
won or tour _ a to pa if it be 
conda tho exhaustively, reported 
labours of sho Cekedatin will form an unique 
record. It is said that the engineering works 
India are almost wy for their inefficiency, 
and the mistakes and failures attending their con- 
struction, that the cost of those works, and the ex- 
pense of their , is monstrous. Zhe Friend 
of India, on October the 18th, 1861, said that “the 
most startling fact meets us at the very outset, put on 
record by the Governor-General in his review of the 
budget of last year, that the charge for spending some 
34 millions sterling was 710,828/., or 219 per cent. on 
the outlay.” And probably the same proportion 
holds good annually. With such experience of the 
past, and with such examples of incapacity in the con- 
struction of works, and animosity agaiust those who 
can, and have carried out successfully, undertakings 
like the Ganges canal, who shall say that investi 
tion and reform are not required? And how can t 
responsibility of coustracting such vast railroad and 
irrigation works, as are now contemplated in India, 
be safely intrusted in the hands of the military en- 
gineers f 

With regard to the second issue which would result 
from such an inquiry—the proper position and re- 
sponsibility of avi engineers—much has to be said. 

In 1855 the Government of India, in a despatch to 
the Governor of the North-West Provinces, wrote 
thus : ‘* The object which the Government had in view 
in bringing out civil engineers from England will be 
entirely defeated, unless those persons shall have a 
position allotted to them as officers of the Government, 
and unless their exertions shall be stimulated by in- 
creased emoluments and hopes of reward.” 

The first engineers who took service under the East 
India Government had probably but little cause for 
complaint. They had no social position, it is true: 
“the engineers of the first class shall be regarded 
as assistant to the executive officer, precisely as officers 
of the line, or uncovenanted officers now are in many 
parts of India” (1855). But at that time these civil 
servants were too few to excite jealousy on the part 
of the military service ; their position was defined, and, 
as they were “strictly prohibited from sending up 
projects for the sanction of Government without the 
concurrence” of their superiors, they were kept well 
in hand. 

But as the duties of the Public Works Department 
increased, and the services of more engineers from 
England were required, it was seco foreseen 
that this branch of the service might, in the course of 
time, become obnoxious if it was allowed to take rank 
with the military servants. If this sentiment had not 
existed in fall force almost at the commencement of 
the Royal Engineers’ career in India, the code of 
regulations issued by the Public Works Department 
in 1858 would have been very differently framed. The 
civil engineers were then ranked among the uncove- 
nanted servants, and the same rules have held good 
till now, disgracing the service, and galling those who 
hold rank in it. In pay, in social position, in facilities 
of leave, in pensions, the civil engineer has been un- 
fairly treated from the commencement, and apparently 
with no other object in view than to hold him in sub- 
jection and prevent any inconvenient ——— over 
the military engineer. Unable to preserve the lndian 
territory for its own benefit, and obliged to call year 
by year for more active and intelligent assistance 
the engineers of England, the feeling of jealousy and 
ill will has continued to increase until, backed by the 
Departmental code, the indignities have ¢ulminated in 
Colonel Strachey’s Notification. 

Arising out of the same inquiry will be the consider- 
ation of the doubtful policy of universal employ- 
ment of the military force in India on engineering 
a. ae ay _— cag of gaa in 

rawing off the Roy gy aa ea povrscadle germ 
itis wed devoting them to the civil duties of con- 
struction. It is obviously a false policy which offers 
to the officer in India, not only the advantages of 
service, but the most desirable civilian ment, 
not to have the shadow of a claim. 
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or a civil engineer with a professional salary: but the 
combination which now is costly, impolitic, and 
unjust. 

e question of providing efficiently for the fature 
supply of engineers in India is one to be considered 
upon and deci The present course is obviously 
unsatisfactory and incomplete, but whether an exten- 
sion of the ruling system will be continued, or whether 
a new course of —— training will be adopted, as is 
suggested in the letter we publish in another column, 
are matters for the ladia Office ultimately to decide. 

And they will have also to decide how far in the 
future engineering in India is to remain burdened with 
its present regulations, and whether the modification 
of the military power, and the adjustment of party 
differences, will not have to extend to the heads of 
departments, and authority be vested equally in civil 
hands. And when all these things have been done 
there will be some hope for the future prospects of 
Indian engineering and a fair inducement for Indian 
engineers. 

Meanwhile we trust and believe that the Institution 
of Civil Engineers will lose no time in seeking for 
what cannot be withheld—a Commission to — into 
the causes that led to the publication of the Notifica- 
tion; and this being authorised, all the reforms which 
have been so urgently needed in India will ensue, 
and the instigators of the accusation will have to thank 
themselves alone that the uncurbed animosities which 
hurried them into such gross extremes will terminate 
in a result most unlocked-for and most distasteful to 
their clique. 


AIR IN COAL GAS. 

Aurnoven it has long been a recognised fact that 
the illuminating power of coal gas is diminished by an 
admixture of atmospheric air; yet but comparatively 
few experiments have been made to determine the 
amount of this deterioration under various circum- 
stances. In 1860, however, Mr. Carl Schultz made 
some investigations connected with the subject, and 
before speaking of some more recent researches it 
may be interesting to state the results he arrived at. 
One principal deduction made by Mr. Schultz, from 
his experiments was, that the illuminating power of 
ordinary coal gas is diminished to the extent of balf 
of one candle for each one per cent. of air present ; 
but in the case of very rich boghead cannel gas he 
found a remarkable exception tothis law. This gas he 
found, when burned in an Argand burner, might have 
as much as 12 per cent. of air added to it without 
diminishing the illuminating power of the flame ; but 
curiously enough if an intensity burner was substituted 
for the Argand this gas was found to conform to the 
law which we have already mentioned as applying to 
ordinary gas. This result, we are inclined to think, 
must have been due to the fact of the gas when burnt 
pure in the Argand burner not receiving a sufficient 
supply of oxygen, and that, on the other hand, when 
the mixture of gas and air was burnt this deficieacy 
of oxygen was made up by that of the air mixed with 
the gas. In 1862, also, an important memoire by MM. 
Audouin and Bérard “ on the various burners employed 
in gas lighting, and researches on the best conditions 
for the combustion of gas,” was published under the 
auspices of the French Government, and this memoire 
contains particulars of some other experiments on the 
effects of mixing air with coal gas. MM. Audouin 
and Bérard employed in their experiments two gas- 
holders, one charged with a standard gas, while the 
other contained gas of the same quality, but mixed 
with a certain pereentage of air, the effect of which it 
was desired to ascertain. The illuminating power of 
the standard gas is not stated, but it probably did not 
exceed twelve candles. Each gasholder supplied a 
bat’s-wing burner regulated to burner 140 litres 
(4.76 cubic feet) of gas per hour, and the illuminating 
powers of the two flames were compared, that of 
the pure gas being taken as the unit. ‘These experi- 
ments showed that the loss of illuminating power due 
to various percentages of air was as follows : 
Percentage of Percentage of | Percentage of Percentage of 

air mixed loss of illu- air mixed loss of illu- 
with gas. minating with gas. minating 
power. power. 

6 9 64 

11 10 67 

18 15 sO 

26 20 93 
33 30 98 
44 40 
63 45 

68 

It will be seen from the above Table that for small 
additions of air, say, up to 3 or 4 per cent., each per- 


a] 
100 
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{centage of air added reduced the illuminating 


of the mixture about 6 per cent., while as the quantity 
of air was increased its comparative effect also in- 
creased until 6 per cent. of air was present. After 
this the comparative effect of each suecessive addition 
of air diminished, as shown in the Table, the last 5 per 
cent. of air only diminishing the illuminating power 
1 per cent. 

We now come to some valuable researches on the 
effect of mixing gas with atmospheric air, which have 
been lately carried out by Mr. B. Silliman and Mr. 
Henry Wurtz, of New York, who have coutributed a 
paper on the results of their experiments to the 
American Journal of Science and Art. Messrs. Silli- 
man and Wurtz’s experiments were conducted at the 
experimental laboratory of the Manhattan Gas Light 
Company of New York, and they appear to have been 
carried out with the greatest care. The apparatus 
employed consisted of a pair of gasholders, each having 
a capacity of 10 cubic feet, these holders being fitted 
with connexions, so that either could be used inde- 
pendently, or that the contents of one could be trans- 
ferred to the other, and, vice versd, for the purpose 
of obtaining a thorough mixture of the gas and air. 
The air was admitted to the gasholder by opening a 
cock and adding weight to the counterpoise, the 
amount thus admitted being roughly measured by 
means of a scale attached to the drum of each holder. 
The rough measurement thus obtained was subse- 
quently checked by an eudiometrical analysis of each 
mixture, as it was found that this was the only way in 
which the relative proportions of gas and air present 
could be tonanteh ascertained. A prior analysis of 
the ordinary street gas used on each occasion was also 
made, and these analyses showed that the average 
amount of air present in this gas was rather over 1.6 
per cent. The illuminating power of each mixture 
was ascertained by the Bunsen photometer, fifteen 
successive observations of one minute each being 
made ineach case, and the average being taken. The 
gas was burned in a 15-hole standard Argand burner, 
consuming 5 cubie feet per hour. 

Messrs. Silliman and Wurtz’s deductions from their 
experiments are, lst, For any quantity of air, less 
than 5 per cent., mixed with gas, the loss in candle 
ete due to the addition of each 1 per cent., isa 
ittle over y%ths of a candle (0.611 exactly); above 
that quantity the ratio of loss falls to half a candle 
power for each additional 1 per cent., up to about 12 
ver cent. of air; above which, up to 25 per cent., th 
joss in illuminating power is nearly ,4,ths of a candle 
for each 1 per cent of air added to the gas; and, 2nd, 
with less than one-fourth of atmospheric air, not quite 
15 per cent. of the illuminating power remains; and 
with between 30 and 40 per cent. of air it totally dis- 
appears. These results, it will be noticed, differ to 
some slight extent from those obtained by MM. 
Audouin and Bérard, and already referred to by us. 
The differences, however, are not more than may be 
readily accounted for by the difference in the class of 
burners used in the two sets of experiments, and by 
the fact that the gas experimented upon by Messrs. 
Silliman and Wurtz had an average illuminating 
power of about 15 candles, this power being probably 
considerably greater than that of the gas used by 
MM. Audouin and Bérard. 

The experiments we have quoted strongly point to 
the necessity which exists for carefully preventing the 
admixture of atmospheric air with coal gas, and they 
go far to explain the fact that in small gasworks— 
where the facilities for such admixture are propor- 
tionately greater than in larger establishments—gas 
of inferior illuminating power is frequently produced. 
The manner in which the small per-centages of air act 
in producing such an important reduction in the illu- 
minating power of gas cannot as yet be said to be ac- 
curately determined ; but Messrs. Silliman and Wurtz 
incline to the belief that the effect is not merely due 
to the interior combustion which takes place in con- 
sequence of the presence of oxygen, but that it is to 
some extent occasioned by the diluting power of the 
associated nitrogen, this gas absorbing a portion of the 
heat produced, and thus reducing the flame tempera- 
ture. With a view of obtaining further information 
ou this subject, and of throwing more light on the 
discovery made by Mr. Schultz, that rich cannel gas 
had its illuminating power increased by the addition 
of a certain per-centage of air, Messrs. Silliman and 
Wurtz propose, at their earliest convenience, to make 
further experiments on the addition of oxygen to gas 
of high illaminating power, and also on the effect of 
making additions of carbonic acid. The results of 
these interesting investigations we hope, in due time, 
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to be able to lay before our 





RAILWAY RESISTANCES. 

We have been lately favoured with the details of 
some experiments made on the Southern and Western 
Railway of Queensland in May last, to determine the 
relative resistances to traction on the various gradients 
and curves on that line; and although these experi 
ments present certain inconsistencies, which render i 
impossible to deduce from them any precise rule for 
calculating the resistance due to a curve of any given 
radius, yet they possess for many of our alee an 
interest far more than sufficient to entitle them toa 
record in our pages, and we, therefore, propose to 
give an account of them in the present notice. The 
Queensland Railways, of which we gave a description 
in our last number, are, as most of our readers are 
aware, of 3 ft. Gin. gange, and it is this peculiarity 
in the gauge which gives the experiments just re- 
ferred to special interest. The experiments were 
made by Mr. J. F. L. Jetter, the locomotive super. 
intendent of the line, and they consisted in drawing 
over the latter, from Murphy’s Creek to Troowoomba, 
at a speed of 10 miles per hour, a train of seven 
vehicles, the tractive force required at the different 
portions of the journey being carefully ascertained by 
means of a dynamometer. The train was made up of 
six empty wagons and a brake van, the latter contain- 
ing 10 cwt. of ballast. ‘The weights, &c., of the 
vehicles are as follows : 

Number of 
wheels. 
a 
me BO a ee 
15 60 oss ore 4 
ek Se ee 
19 0 me ee 
19 0 ~- owe 6 
ig 0 oe 6 


Weight. 
tons cwt. qrs. 
Brake van . ao & i 
Covered goods wagon 
Carriage truck ove 
Covered goods wagon 
Low-sided ee 


” ” 


eee Creo o 


” ” 


Total gross weight 32 13 0 ww. .. 36 

We gave particulars of the rolling stock for the 
Queensland lines on pages 174 and 196 of our second 
volume; but we may mention here that the wagons 
have wheels 2 ft. in diameter, and that the wheel base 
of the four-wheeled vehicles is 7 ft. The six-wheeled 
vehicles have, we believe, a wheel base of 15 {t.; but 
they are fitted with Mr. John Clark’s arrangement for 
enabling the wheels to adjust themselves to curves, so 
that the long wheel base does not increase the frictional 
resistance. 

With a view of, in the first place, ascertaining what 
we may call the normal frictional resistance of the 
Queensland rolling stock, at the speed of 10 miles per 
hour, we have selected from Mr. Jetter’s experiments 
those made on the straight portions of the line, and 
embodied them in the annexed Table, No. I. The 

TABLE No. L, Snowrve rue Resistances ON THE 

Srreatonutr Portions oy Tur Liye. 
Weight of Train 32 tons, 13 ewt. Speed 10 Miles per Hour. 
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Ton Due to 
per 


‘ounds per 
Gravity. 


Gradient. 


Strain on Dy- 
namometer in 
Cwts. 

tance of Train 
Resistance in 
Frictional Re- 
sistance in 
Pounds 


Total Resis- 
Pounds 


in P 
Ton. 
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Level. 
1 in 625 
1 in 120 
1 in 98 | 
1 in 87 | 
1 in 81 } 
1 in 66 5 


' 
| 
| 
| 
18.87 ’ | 
| 34.30 66 
41.16 
44.59 | 
46.30 
51.45 
1 in 60 51.45 
1 in 55 56.60 
1 in 50 18 | 6174 | 


Mean frictional resistance in pounds per ton =| 





data given by Mr. Jetter are, the weight of the train, 
the gradients, and the tractive force required, in hun- 
dredweights; and from the first and last of these data 
we have calculated the total resistances of the train, 
in pounds per ton, as given in the third column of the 


Table. Deducting from these amounts the resistance 
due to gravity in each case, we get the remainders 
given in the last column of the Table, which represent 
the frictional resistance of the train in pounds per ton. 
These results, it will be seen, agree very fairly with 
each other, but their mean, 16.841b. per ton, is cer- 
tainly extremely high, even when the small diameter 
of the wheels is considered. To some extent this high 
frictional resistance may be due to the train being com- 
posed of empty wagons, the friction of empty railway 
vehicles being generally slightly greater per ton than 
that of the same vehicles when loaded ; but this cause 
would only account for a small portion of the resist- 
ance which is most certainly excessive, and can only 
be caused by some defects in the construction or state 
of maintenance of the rolling stock. The resistance 
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js, in fact, so high that we should have hesitated to 
accept the data as correct had not the coincidence in 
the results obtained on the various gradients shown 
conclusively the correctness of the dynometric indica- 
cations. 

The frictional resistance on the straight portions of 
the line po Repaae ange the increase in that resist- 
ance due to the various curves can be readily deter- 
mined from Mr. Jetter’s other experiments, the details 
of which are included in the t four columns of 
Table No. Il. From these data we have, as before, 

TABLE No. IL, 

Ssaow1ye THE ResisTaNces ON THE CURVED Portions 

or THe Live. 

Weight of Train, 32 tons 13 ewt. Speed, 10 Miles per 

Hour. 
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18 6 jl ,, 50 22)) 77.18 | 44.80; 32.38 15.54 
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25 5 il ,, 110) 14 | 48.02 | 20.36) 27.66 10.82 
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$1} 6 60) 21 37.83 | 34.70 | 17.86 
calculated the total resistance of the train in pounds 
per ton (pide fifth column of the Table), and deducting 
from these amounts the resistance due to gravity in 
each case, we get the frictional resistances on the 
various curves as given in the seventh column of the 
Table. Dedueting again from these last-mentioned 
resistances the normal frictional resistance on the 
straight portions of the line, as before determined, we 
get the remainders included in the last column of the 
Table, these representing the increase in the normal 
frictional resistance (in pounds per ton) due to the 
various curves, of which the radii, in chains, are given 
in the second column of the Table. 

TABLE No. IIL, Suowrre rus Iwcrease or Faictiovan 
RestsTaNce DUE TO CURVATURE. 


| 35,000,0002. to 123,000,0002., 





Gauge of Line 3 ft. 6 in. Train Consisting of Seven 
Vehicles Weighing 32 tons.13 cwt. gross. Speed 10 Miles 








For convenience of reference, we have i 
the various amounts, representing the inerease in the 
frictional resistance on cu in the preceding Table 
No. IIL., and it will be eaiogd that they present some 
striking inconsistencies. It will be seen that, in the 
first place, there is a i ‘variation between 
the increase in the frictional obtained in 
different instances on curves of same radii, the 
maximum being in several cases over five times—and 
in one instance over twelve times—the minimum 
value. Again, the increase of the frictional resistance 
on the sharper curves is, in many cases, less than that 
observed on those of larger radius, but this is probably 
due to some of the curves being so short that the re- 
sistance on them was not. fairly ascertained. Indeed, 
Mr. Jetter expressly states in his report that many of 
the curves on the main line are so short that to obtain 
accurate results was a difficult matter, and he further 
says, that the results only hold good for curves of 
short radius which do not exceed 10 chains in length. 
He states that if the curve exceeds 10 chains in length 
the tractive force necessary at the end of the curve is 
much increased. At the end of a 5 chain curve, of 
which the length was 18 chains, and gradient 1 in 60, 
the tractive force required was 22 ewt., instead of 
21 ewt., as given in the table. Altogether, therefore, 
as we stated at the commencement of the present 
notice, Mr. Jetter’s experiments do not afford sufficient 
data to enable us to form any definite rule for the 
increase of the resistance on curves of railways laid to 
the 3ft. Gin. gauge; but they nevertheless possess 
considerable interest, and they may, moreover, serve 
asa nucleus to which some of our readers may be 
able to add the particulars of other experiments of a 
similar kind. 


INDIAN STATISTICS. 

A REPORT, containing a series of statistical maps of 
the Indian empire, compiled by Mr. F. C. Danvers, 
las recently been published by order of the House of 
Commons. The maps, eight in number, indicate the 
districts and divisions of British India, the native 
States, the distribution of languages and dialects, the 
cotton districts, the principal products besides cotton, 
the division of the salt districts, the progress of irri- 
 a0ise works, and the railways, telegraphs, and light- 

ouses of India. The native languages of India are 
grouped into four families—the Semitic, the Dravidian, 
the Thihetan and Indo-Chinese, and the Indo-Ger- 
manic. The first forms but an insignificant proportion 
to the others; the second is divided into two branches 
—the Dravidian, northern and southern, of which the 
latter is again subdivided into three heads—the first 
including twelve, the second eight, and the third seven 
dialects. The Thihetan language spoken in Bhotan, 
Nepal, and part of Oudh is divided into twenty-three 
dialects, the Indo-Chinese, into twenty-six, and the 
Indo-Germanic into eleven. The different dialects of 
the latter division are spoken by about 120,000,000, 
and forms the principal language of India. 

The maps and statistics of trade show by inspection 
the condition of Indian trade from 1834 to 1868. 
Between the first named date and 1865, the in- 
crease was almost continuous, having advanced from 
14,000,0002.. to upwards of 123,000,0002, or at the 
rate of about three and half millions a year during that 
period. From 1855 to 1866 the increase of trade was 
most strongly marked, the advance having been from 
ing an average of 
8,000,0002. a year. In 1866-68 a marked falling off 
characterised Indian business in common with almost 
every national trade, the total receipts having fallen as 
low as 96,000,000/. India is now purchasing annually 
20,000,000/. worth of English fabrics, and exporting 
to the amount of $,000,000/. in general merchan- 
dise, besides about one and a half million bales of 
cotton, 8,000,000 pounds of tea, 37,000,000 pounds of 
coffee, while the value of her indigo and silk exports is 
2,000,000/. and 1,500,000/. per annum. 

Nearly three millions sterling annually are collected 
from 129 millions of people, by means of the salt tax, 
and in order to assist the realisation of the duty, lines 
have been established at which an import duty is 
levied on all salt crossing them. These lines, exclusive 
of the Indus, Mooltan, and Berar districts, have 
a length of 1817 miles, which are ay ong by 
10,832 officers and men. It is subdivided into ten 


miles. The amount of salt consumed by the 129 millions 
of inhabitants subjected to the tax in 1867-68 is 
estimated at 13,530,000 maunds, which was obtained 
as follows : Maunds. 


From the Punjab Salt Mines... ows 1,200,000 
Geaing: the Customs Lines ... «» 8,730,000 
From South-East Frontier eee 900,000 


ee aoe 
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districts, and includes an area of some 502,000 square | been 









The average consumption head amounted to 
some 34 Ib., and the duty foes th te 3} rupees per 
The seventh and eighth maps of Mr. Danvers’s re- 
contain, in conjunction with their subject matter, 
much interesting inf i oh, pene and 
progress of public works: la. The construction 
nda im 
employed or the , ‘out of "San, te 
necessity of which was 


ved 
so defective, that in 1831 lay Matec Precdeoey 
abandoned all attempts at maintaining such roads as 
were in existence, and issued instructions that the 
superintendents of districts should do all that lay in 
their power, but without any F ag from Govern- 
ment. In 1836 the Grand Road between 
Calcutta and Peshawur, 1423 miles in length, was 
commenced, and has been ly maintained, but 
it was only in 1855, that. the absolute necessity 
of constructing an efficient system of road com- 
munication was impressed seriously on the Bengal 
Government. In 1560-61 the formation of a sys- 
tem of imperial roads began in earnest, and it was 
peste that ae district Lage be agg with at 
east one main line, i prinei 
towns or stations of {ie districts, aad in eietes 
with the adjacent district’s arterial way. In addition 
to these, the necessary branches were to be made. 
At this time there were in existence some 1994 miles 
of main road, and 1145 miles of branches. 

In the Punjab, road construction had advanced 
more successfully. Immediately after its annexation 
an annual grant of five lacs of rupees was sanctioned 
for public works, and the greater proportion of this 
sum was at first devoted to the formation of a military 
road between Lahore and Peshawur. In 1854 there 
had been 3600 miles formed, and by the end of 1856 
a length of 8749 miles had been opened, 

After the Madras Presidency had partially recovered 
from the difficulties which had defeated their efforts to 
establish an efficient system of roads, new efforts were 
made, and between 1837 and 1843 several new lines 
were opened, and the old ones improved, but it was 
not until 1848 that the work progressed rapidly. In 
the ten years, 1848-58, 40094 miles were opened, of 
which 188 miles were first-class reads, and the re- 
mainder roads of the second and third class. 

River navigation also occupied much of the atten- 
tion of the Government, and it was probably owing to 
the natural facilities afforded by the network of streams, 
that road construction was neglected. The Ganges, 
in the North-west Provinces, the Brahmapootra, in 
Assam, the Indus, in the Punjab and Sindh, and the 
Madras rivers were all largely available, and afforded 
means of access from the seaboard to the interior. 
The improvement of the navigation, the dredging of 
the streams, and the construction of embankments, 
have, therefore, given much occupation; in Bengal 
2594 miles of embankment have made, which 
protect the surrounding country from inundations. 

The ancient native irrigation canals, of which many 
existed, began to be restored in ]817, and in 1822 the 
Doab Canal + works, which have been so severely criti- 
cised of late, were commenced, The Ganges canal, 
the first new work of the kind attempted, was begun 
on the 16th April, 1842. The canal system was in- 
augurated in Madras five years later, and since then 
large sums have been annually granted, increasing 
with each year, wutil the last grant amounted to 
1,779,3972. é d 

In the early history of English occupation in India 
little attention was paid to the construction and im- 
srovement of harbours. There are but few good 
or around the coast, altho on the Madras 
seaboard alone, cargo is received and discharged at no 
less than 144-points ; the improvement of the Mutiah 
commenced in 1855 as an auxiliary to Calcutta; in 
Madras large sums have also been expended in im- 

roving several ports, and in Bombay, Karwar, and 

Currachee have sitaations of importance. The 
latter works were commenced in 1860, but were stopped 
for some years, being recommenced in 1868, and are 
now in progress. beke 

Fifty-four lighthouses protect the navigation around 
the Indian and Burmese coasts; some of them were 
built as early as 1817, but for the most part they 

constructed within the past thirty years. 

Sach is a résumé of the i contained in 
Mr. Danvers’s official papers w 
commend it, besides t 
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JOY’'S POWER HAMMER. 


CONSTRUCTED BY MESSRS. DAVID JOY AND CO., ENGINEERS, CLEVELAND ENGINE WORKS, MIDDLESBROUGH-ON-TEES. 


We illustrate, abo A Very neat arrangement of power 
hammer, designed and constructed by Messrs. David Joy and 
Co., of the Cleveland Engine-works, Middlesbrough. The 
chief peculiarity in this hammer consists in the interposition, 
between the hammer bar striking the blow and the crank by 
which the bar is driven, of a flexible beam or connexion ; so 
that when the machine is working the hammer bar, so long 
as it is allowed to move freely, has a stroke considerably in 
excess of that due to the mere action of the crank. In our 
engravings Fig. 1 is a longitudinal section of the machine; 


Fig. 2 isa i ; Fig. 3 is a transverse section; and Figs. 4 


and 6 are detail views, of which we shall speak presently. 
Referring to these engravings, it will be seen that the 
driving power is applied to a crank shaft situated as shown 
in the figures, the crank on this shaft being coupled, by a 
short connecting rod, to a wooden beam having a fulcrum at 
the back of the machine, as shown by Fig. 1. The front end 
of the wooden beam just mentioned enters a recess at the 
back of the hammer bar, and thus communicates motion to 
the latter. At each end of the stroke the flexibility of the 
wooden beam allows the momentum of the hammer bar to 
carry it beyond the point to which it would otherwise be 


moved by the action of the crank, and the hammer is thus | 


caused to strike a very sharp and effective blow. The lower 
part of the hammer bar is guided as shown in the sections 
Figs. 4 and 5. 


At its upper end the hammer bar is formed into a piston | 
which works in a cylinder cast in one piece with the hammer | 
framing, this cylinder being provided with ports and fitted | 


with a rotary slide valve by which the admission of air to, 


or its egress from, the ends of the cylinder can be regulated. | 


By confining the air in the cylinder an air cushion is formed, 


and the force of the blow struck by the hammer can be | 


modified as desired. 

Mr. Joy's hammer is, altogether, of very simple construc- 
tion, and there are no parts about it likely to get out of order, 
or difficult to repair. i requires no attendant and is always 
ready for use, as it is kept running with the air ports of the 


cylinder closed and the hammer thus out of action; while by 


simply opening the air port a full blow can be at once 
obtained. The hammer, moreover, can be worked at a very 


high speed, and it appears particularly adapted for steel tilt- | 


ing or for making forgings in dies. 


LUBRICATING COAL TUB AXLES 


We annex illustrations of a simple arrangement for lubri- | 
cating the axles of coal tubs, &c., which has been designed | 


and recently patented by Mr. John Daglish, of Dene House, 
Seaham Harbour, Durham, Fig.1 showing a side elevation 


of the apparatus with a coal tub in positon for being lubri- | 


cated ; while Figs. 2 and 3 are respectively a corresponding 
plan and transverse section. 


From these views it will be seen that between the line of | 


rails, A, A, and below their level is arranged a box, B, con- 
taining on each side a trough, C,C, in which is placed the 
oil, grease, or other lubricating matter. Into these troughs 
dip two cireular brushes, D, D, carried by a shaft, H, the 
brushes being of such a diameter and in such positions that 


on a coal tub, E, passing over the box the brushes will come | 
in contact with, and apply lubricating material to, the bear- | 

norder to cause the brushes to re- | 
voive so as to bring successively freshly lubricated portions | 


ings of the axles, F. 


« 


uppermost, a disc, G, having an india-rubber rim may be | 


fixed either upon the shaft, H, of the brushes, as shown at 
Fig. 3, or upon a separate shaft, as shown at Figs. 1 and 2, 


oz BELT Ms, 




















APPARATUS FOR LUBRICATING COAL TUB AXLES. 


DESIGNED BY MR. JOHN DAGLISH, ENGINEER, SEAHAM HARBOUR. 


FIC.1 


this dise coming in contact with the axles, F, as the latter ; 


pass over it, and being thus caused to revolve partially. If 


desired the bearings of the shafts, H and I, may be sup- | 
| ported on springs, as indicated in dotted lines in Fig. 1, to 


allow of their being depressed in case the axles of the tubs 
are of varying heights or bent. In the arrangement shown 
in Fig. 3 the dise imparts motion directly to the shaft, H, of 


the brushes; while in that shown by Figs. 1 and 2 it im. | 
parts its motion to another disc, K, in contact with it and | 
fixed on the shaft, H. By the latter arrangement the | - 
brushes may be made to revolve each time to a greater extent | | 
than the dise, G, according to the proportion between the | 


relative diameters of Gand K. We see no reason why this 
arrangement of lubricating apparatus should not answer 
well and save much manual labour. 





Fic.2 
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“TRICK’S” SLIDE VALVE. 
To rae Epiror oy Exoirernise. 

Stx,—In your i of a German locomotive in your 
nutaber of the 15th inst., you write, “ The distribution of 
the steam is effected by Trick’s slide valves. ... We much 
wonder that Trick’s simple valves have never come into use 
in this country.” On comparing the engraving, accompany- 
ing the above, with those at to Allen's specification 
for his en gine, I find that the valve is identical with one of 
those referred to im his second claim, of which I enclose 
tracing. This is quite to aceount for the valve not 
being used in England. If Trick’s valves have been patented 
in E "s in Germany, one of them must be in- 


ie. 


remain yours obediently, 

Brigg, October 20, 1869. 

{Our correspondent is quite correct in stating that Trick’s 
slide valve is identical with that claimed in Mr. John Frank- 
lin Allen's patent. Mr. Allen's patent, however, was not 
taken out until 1861; but we are under the impression that 
Trick’s slide valve was in use on the Continent prior to that 
date. Whether, however, it had been previously used in this 
country we cannot say, but perhaps some of our readers can 
supply some information on this point.—Ep. E. 


to hear to whom the patent-right 
Trick or to Mr. Porter, who intro- 


Cc. L. Herr. 


GERMAN LOCOMOTIVES. 
To tue Eprrogm or Enoinexerixe. 

Sin,—Referring to your article on “German Locomo- 
tives” in the number of Exorxrznine for the 15th inst., I 
beg leave to make a few remarks on the subject. 

The working pressure of the Hanoverian engine, which 
you illustrated, is put down as 1201lb. per square inch. 

here must have been an error in the communication, as the 
engine works with 135 lb. per square inch, so that the adhe- 
sive weight will be better proportioned to the tractive power 
than previously. 

As regards the fastenings of cylinders, the enclosed sketch 
will show this more clearly than the former drawings, and 
our experience proves that our cylinders never move, The 
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reason for putting the cylinders so far forward was to get a 
good proportioned engine, and not too long a barrel, and the 
unequal length of steam ways is rectified by the fact that 
the shorter passage is wider than the longer one. The 
centre of link motion is placed so as to work directly, 
choosing this rather than a guide. 

Hoping you will find space in an early number for these 
remarks, 

I am, Sir, yours truly, 

: L. ScHWARTZKOPPFP. 

We willingly insert our correspondent’s letter, and we at 
the same time publish with it an engraving showing the 
cylinder fastenings, which we have had prepared from the 
tracing he forwards us. With regard to the steam pressure 
at which the engine under notice is worked, the error has 
arisen in this way. The information furnished to us with 
the drawings of the engine was, that the working pressure 
was nine atmospheres, and we assumed that, as is usually 
the case when the pressure is stated in atmospheres, this was 
the total pressure above a vacuum, or, say, roughly, 120 lb 
per square inch, according to our ordinary method of 
stating pressure. With 135)b. pressure on the boiler, a 
mean pressure of perhaps 1121b. per square inch could 
be maintained on the pistons at slow speeds, this pres- 
sure giving a tractive force of 15,243 lb—an amount 
which is still less than 19 per cent. of the weight avail- 
able for adhesion. As regards the cylinder fastenings, 
Mr. Schwartzkopff’s experience with the engines of 
course settles the question, although we should still be in- 
clined, if we were ourselves building these engines, to modify 
the fastening somewhat. @ next point referred to by our 
correspondent as having been adversely criticised by us is 
the arrangements of the steam ports, and here we really can- 
not see that he has in any way answered our objections. We 
objected, not to the cylinders being put forward, but to the 
unnecessary and unequal length of the steam es. A 
reference to the engravings of the engine will show that 
there is no reason why the exhaust port should not have been 
kept at the centre of the length of the cylinder and the steam 
pomenee thus made of equal lengths. The remedy adopted 

y the designer for the inequality in the length of the 

passages—namely, that of making the shorter passage wider, 
and consequently of equal capacity to the longer one—ap- 

rs to us to be, to say the least of it, a most singular one. 
‘he increase in the capacity of the shorter passage could cer- 
tainly in no way improve the working of the engine, and the 
remedy ‘in fact amounts simply to this, that steam being 
wasted daring one stroke of the piston by making the steam 
passage too long, it has been thought necessary to waste an 
equal quantity during the stroke in the opposite direction by 
making the too wide. We also stated in our former 
notice that, * The distance between the centres of link motion 


weight have been increased 4 in. without difficulty, and each 
jet of steam passages thus reduced in length 2 in.; while by 
sts Sp Sere Oe ee en ne ane Bowe 
ink motion—and if proper co Se provided there is 
no objection to this—a still reduction might have 
been effected.” Mr. Schwartzkopff objects —= valve 


that this could readily be done. The distance between the 
centres of the bearings on the driving axle is 3 ft. 9} in., and 
as the bearings themselves are 6§ in. long, the clear distance 

between them is 3 ft. 24 in. On the other hand, the distance | 





of | De 


ee oe eee ae + faction of 
engineers upon the civil members of the Indian Public Works 
—thould be immediately withdrawn. I re. 
peat that although the notification is issued in the name of 
) supreme Government of India, I refuse positively to 
believe that that Government had any cognisance of its real 
pespeet, os, Selec’, af He actual Cieseneh, SOE see 
Reid ahs tie tho aco of tee Ghaeiene 
responsi! acts of its subordi and 
w must ible for 
iin ’ ee personally responsible the 
If this is an example of the manner in which civil engineers 
are to be treated by the Indian Government, it cannot be 





between the centres of the link motions is 2 ft. 6 in., and it | supposed for one moment, that anything short of sheer 





will thus be seen that by moving the eccentrics outwards until | necessity will induce an engineer in future to take 


they were as near as they conveniently could be to the drivin 
axle boxes, and then making the centre lines of the lin 


motions coincide with the centre lines of the forward gear 


eecentrics—a plan to which there is no objection in the case 
of an engine which runs meeps in fore gear—the dis- 
tance between the centre lines of the link motion might have 
been increased at 4 in., as we stated in our former notice.— 
Ep. E. 
THE QUEENSLAND ENGINES. 
To tue Eprtor ov Exotngenine. 

Srx,—Will you do me the favour to reopen your columns 
for the insertion of only one or two words in reply to that 

wrtion of Mr. Craven's letter which specially refers to me. 
Me. Craven has been misinformed with respect to my having 
been consulted frequently as to the design of these engines. 
If I am not mistaken, it is in the knowledge of Mr. Craven 
that I did everything that was possible to be done to get 
permission to ine the engines. Sir Charles Fox and 
Son are also fully aware of this fact. Sir Charles Fox and 
Son were most anxious I should inspect the engines, not- 
withstanding which they know I was not permitted to do 
so. I simply received in due course the royalty on the three 
engines when completed. Such perfect inspection on the 
one hand and such imperfection of workmanship on the 
other, seems to me more like a Chinese puzzle than anything 
else. Do you not, Sir, think it strange that only one out of 


the three engines should have been put together in Queens- | 


land, the others remaining, I understand, in the cases as they 
were received ? 
Your obedient Servant, 
London, October 23, 1869. Rosexrt F. Fareute. 


STATE RAILWAYS IN INDIA. 
To tus Eprror or EnGivexrine. 
Stx,— Having been twelve years in India, five of them in 
the service, and the remainder in private practice, and con- 
tracting for odd-and-end Government works, I can endorse 


| most of “ Vox's’’ statements. 


The late decision to place the whole of the future con- 
struction of railways in the hands of the Indian Govern- 
ment has, I feel confident, been brought about by the 
“ military family,” jealous even of civilian engineers finding 
an opening in railway works. 

In fact, the military in India consider that country ~—_ 
in their 


own field, and are sueceeding in getting every thin 
civil en- 


hands, to the exclusion of private enterprise an 
gineers. 

A civil engineer, in any sort of employment, feels the 
military predominanee very sorely, and having the exclusive 
ear of Government, through the chief engineers, who are of 
their own 
ghost of a chance of fair play: he must be content to find the 
brains and eat humble pie. 

I am, Sir, yours faithfully, 

London, October 15, 1869. MADRASSE. 


THE OBNOXIOUS NOTIFICATION, 
To tHe Eprror or ExGineEeRine. 
Srr,—You published last week copy of a notification re- 


cently issued in India, and purporting to emanate from the | 


Governor-General in Council, so libellous and insulting to 


the profession generally of civil engineers, in this country as | 


well as in India, that it is difficult to conceive, at first sight, 
upon what grounds or for what hidden purpose it was issued. 


The few remarks which you then offered upon the subject, | 


together with the comments contained in the letters from 


your eorrespondents in India, will have, to a certain extent, | 
cleared the way to a solution of the mystery of its origin. | 
There remains, however, much more to be said upon this | 


matter ; and I now purpose not only to consider the probable 


results of the notification, but what is, to the Indian Govern- | 


ment, of far greater moment, the consequences which must 
inevitably result from the two elements of the Public Works 
Department being thus brought into direct and unmistake- 
able antagonism. Nothing could have been more injudicious 
or ill-timed—at a moment when the Government of India 
has pledged itself to a very considerable extension of its re- 
sponsibilities, with reference to Publie Works, by under- 
taking the construction of new lines of railway, and number- 
less fresh irrigation projects, when a large addition to its 
engineering staff is consequently inevitable—than to 


itself to be led into casting an unjustifiable and unmerited | 
insult upon the whole protession of English civil engineers. | 


e re tative members of our profession occupy too 


high and honourable a position, and are too well respected | 
by all with whom they are associated, to fear that the noti- | 


fication in question can do them personally any harm ; but, 
in the interests of the profession 
become them to submit quietly to, 


protest, the publication of so scandalous a bel, and untrue | whereb 
as scandalous. In justice to the profession, and in the interests | service as 


of truth, it is absolutely necessary that this Obnoxious Noti- 


fication—which, 


party, a civil engineer or contractor has not a/| 


merally, it would ill} struction for 
see, without vehement | ever, as it may, we look to some sort of an 


the name of the Governor-General 
of India in Council is in official form introduced, appears to 


an 
| pointment in its service, and the consequences will be ta 
| direct opposition to what might be supposed to have been 
| the aim of the notification. Thus, instead of raising the 
| status of the Publie Works t by admitting into 
its ranks none but men of honour and integrity, the opposite 
| must inevitably result, and the scum and dregs pry =p 
fession will shuffle off to India that they may eat bread. It 
would be mere folly for the Indian t to base 
any reliance upon their being able to obtain well-qualified 
engineers in future upon the numbers of applicants on re- 
cent — wpe ph mg — tes were required for 
some igher in the Department, for, in the 
first place, hepally, we observe that times are somewhat, 
though slowly, improving for engineers in this country; 
secondly, owing to the recent long stagnation many have 
now left the profession for other pursuits; and, thirdly, no 
one with the slightest self-respect would take service under 
a government which, whilst seeking the professional assist- 
ance of gentlemen, allows them to be vilified collectively in a 
manner which could not with impunity be done individually. 
But this is not all. You have noticed what must have been 
apparent to all interested in the matter, that there has been 
| a falling off, in late years, in the number of candidates for the 
| Junior appointments in the Indian Public Works Department, 
| which I attribute, in a great measure, to the fewer number 
| of young men who now train themselves for engineers owing to 
| the depressed state in which the profession hoo boon desing the 
| last few years, and it was consequently not probable that young 
men should spend three or more years studying as engineers 
when they saw and knew that in the eyent of their failing to 
secure an appointment in India, there was but slight 
chance of their obtaining employment elsewhere in a similar 
capacity. 
t cannot be denied—and many letters that have ap 
from time to time in your columns sufficiently prove the fact 
——that there has of late years been growing up a feeling of 
| dissatisfaction regarding their = in the ranks of the 
civil engineers in the ian Public Works Department. 
Nor is this to be wondered at when the circumstances of their 
case are duly considered. The Department originally con- 
sisted exclusively of Royal Engineers and other military 
officers; but, as their labours increased, and more important 
| works had to be undertaken, it became to 
| the staff by the introduction of a few civil engineers. 
| were often appointed with but little regard to their qualifica- 
tions or attainments, and, on account of the smallness of their 
| numbers, it was certainly not desirable, or necessary, to make 
any special rules for them; they were, accordingly, ranked 
with the uncovenanted service, and were subject to a code 
| of regulations which had been drawn up for, and adapted 
| to the circumstances of, native employés of the Govern- 
ment. This may have been all very well for a time, but 
since the service has been so largely recruited by highly- 
| trained gentlemen from England, and the Puble Works 
Department has now, in its highest les, members of the 
civil engineering profession, it is surely time that they should 
| receive from Government some recognised status, and be 
| placed at least upon a footing of some sort of equality with 
| their military companions—equality, not only as regards 
| rank and position in the Government service, but also as 
| regards pay and allowances. Upon these points, however, 
Government, apenas by some, at least, of the military 
| members of the Department, refuse to be moved, notwith- 
| standing that the re ised position in India of an un- 
| covenanted servant, though he be a chief engineer of the first 
class, and superior in the Department to many a colonel of 
| Royal Engineers, is no better than that of his own native 
servant, for, in fact, he d no gnised position at 
all. That matters should have been permitted to remain 
thus for so long a time is a disgrace, and has been the chief 
cause of those elements of antagonism between the two 
branches of the Department which have at last culminated 
in the issue of the ““ Obnoxious Notification.” 
I have referred above to the increasing difficulty that must 
arise im obtaining engineers for the jan service 
the present system, which, although it has for a time 
answered its purpose, cannot be said to have been altogether 
| successful. way out of the difficulty has long been ap- 
parent to me, and has no doubt suggested itself to many be- 
sides. Why should not Government train its own civil 
neers for India in the same manner that it superintends t 
education of its telegraph superintendents, its foresters, of 
its civil servants, or why should not the under which 
| officers of the Royal Engi are trained, be equally apph- 
cable to the case of civil engineers? Of course in this latter 
| ease a separate establishment would have to be formed, and 
maintained ex y for the purpose of training civil eng)- 
neers for the Indian service. If well conducted, however, it 
might form the nucleus of an institution in which many of 
of eminence would receive their first n- 


duties of their profession. Be this, how- 


their Indian 


can 











| our future i 


shall be specially trained for 
only method whereby the future demand 
| successfully be met ; and this, as you have before remarked, 
would only be an assimilation of engineering to most of the 
| other important services of the State. Before leaving this 
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cated and honourable body of its employés. 
The issue of this notification, bearing the signature of a 
Royal Engineer officer, ean, I fear, searcely fail to add to the 
want of harmony too often at present existing between the 
civil and military members of the Public Works Depart- 
ment. This is a very serious matter, and one only too likely 
to be inconveniently felt by the Government should the 
embers of discontent be permitted to smoulder. A want of 
concord between the two branches of the service would, 
indeed, be a serious misfortune; the seeds of diseord have, 
however, been thrown broadcast. by the “ Obnoxious Notifi- 
cation,” and the danger of their hereafter spreading and 
seed can only be averted by the bold and speedy 
avowal of the Government, and by its directing the imme- 
diate withdrawal of that order which, in the name of truth, 
justice, and common decency, ought never to have been 
issued. The matter might well, and indeed ought to, be 
referred to a committee of investigation so far as the civil 
engineers in the employment of Government in India are 
concerned ; for if their morality be really so loose as to 
justify the issue of such a document, the sooner the delin- 
quents are weeded out of the service the better. If, how- 
ever, the practice of receiving bribes has been so general 
amongst engineers in India as might be sup from the 
terms of the notification, it was the duty of the heads of the 
department rather to bring their dish t subordinates to 
task individually, than to permit themselves to be lead, by 
the shortcomings of the few, into libelling the whole pro- 
fession indiscriminately. I can only conceive one reason 
why this was not done, and that is, the want of any evidence 
whereby the charge could be brought home, or in any way 
substantiated. 





Your obedient Servant, 
P. W. 


Proposz> Mowument to THE Late MastTer ov THE 
Misr.—At a recent meeting of the Glasgow Town Council 
a letter was read from Mr. James Young to Sir James 
Lumsden, Lord Provost, announcing that it had been pro- 
posed to erect a monument in the ¢ity to uate the 
memory of the late Mr. Thomas Graham, F.R.S., Master 
of the Mint, and asking space for the monument in George- 
square. Mr. Young has not allowed any time to be lost 
before making a movement in favour of the monument to 
his late friend and former master. Both Mr. Young and 
Mr. Graham are justly and proudly claimed as natives of 
Glasgow. No person had a better right than Mr. Young 
to take the initiative in the movement to which the foregoing 
few lines have been devoted. 





Tue Posr Orrice any tue TeLecGrarus.—The Post 
Office authorities are actively proceeding with the arrange- 
ments necessitated by the impending transfer of the telegraphs 
to that department. At Lincoln the new telegraph ollice is 
expected to be located in Guildhall-street, as near the post 
office as possible, the wires being continued thereto from the 

t which is about midway between the High-street and 

¢ Holmes. Alterations have been commenced at the 
Leicester post office for the accommodation of the new branch 
of postal business ; the contract has been let to Messrs. Neale 
and Son, and Mr, G. Reavell will act as clerk of the works. 
In Suffolk, Essex, &c., the extensions involved by the new 
system are being carried out under the superintendence of 

- Sach. Among the towns to which the telegraph will be 
extended are Botesdale, Bungay, Brightlingsea, Dedham, 
Eye, Framlingham, Haughley, Haverhill, Hadleigh, Hales- 
worth, Harleston, Ixworth, Long Melford, Leiston, Needham 
Market, Orford, Scole, Newmarket, Wivenhoe, Walton-on- 
the-Naze, &c. 


Tue Forxestoys axp Bovtoong Rovts.—The travelling 
millions,of whom some portion is daily and almost hourly 
ing to and fro between England and Fran e will gladl ae 
that an increased facility is likely soontop. ‘!” m by 
their favourite route. Sir E. Walker and Mr. « coral, chair- 
man and manager of the South-Eastern Railway Company, 
have just been in Paris, with a view to obtaining the im- 
provement in question, and had an interview on ti subject 
_ pe Hany Lionel Sackville West, British Minister in 

aris. e ehange contemplated is in the landing-place at 
Boulogne, which te is proposed to transfer to deo pesetine 
side of the harbour. ere is already a railway along the 
Tight-hand pier, used for the carriage of coals and mer- 
chandise. ‘he French Northern Company are willing to 
lay down a length of rail to connect the rail with their 
own line. Passengers will then, as at Folkestone, step from 
the boat into the railway carriage, instead of bein ged 
round a much greater distance in an omnibus. There is no 
t should not be at once 


sort of reason why this arrange 
by certain local 


adopted, but it ‘seems to 
interests—chiefly by the hotel keepers, a numerous and ap- 
rently an influential body. interests of the great 
velling publie, however, are here too manifestly at stake 


y- 
(No. 179, 18, 4d.) Frederick Arthur P; of i, 
chambers, Adelphi, patents, as the pthc. i Sina 
Vienna, certain arrangements of steam boilers and furnuces. 


above the other, and eonnected by tubes. Of these three 
barrels the lowest receives the feed water, and, in fact, acts to 
some extent as a feed-water heater, while the middle barrel, 
which is larger than the others, acts as the boiler proper, and 
the upper barrel receives the steam and acte as a superheater. 
The patent also includes particular arrangements of firebars, 
which we could not explain clearly without the aid of draw- 
ings; and here we may remark that the drawings, which 
a the patent itself, are “ a caution.” - 

(No, 182, 6d.) Ephraim Burton, of Clapton, 
patents a machine for distributing sand, Lame &e., on 
public thoroughfares. This machine consists of a hopper for 
containing the materials to be distributed, this hopper being 
mounted on wheels, and having fitted to an opening at the 
bottom a fluted roller denne Noe dyer The roller 
is driven from the supporting w: of the machine by 
suitable gearing. 

(No. 186, ad) Henri Adrien Bonneville, of 10, Sack- 
ville-street, patents, as the agent of ille Jean Caumon 
(also known as John Abstertam), of Toulouse, methods of 
manufacturing illuminating gas or carburetted hydrogen 
gas, by passing hydrocarbon fluids through heated lie 
ores ; and also the conversion of iron ore into sponge, balls, or 
blooms by so decomposing hydrecarbon vapours. Particular 
arrangements of furnaces, &c., for carrying out these pro- 
cesses are also included in the patent. 

(No. 193, 10d.) David Rivenc, of Geneva, patents an ar- 
rangement of millstone dressing machine, which, although 
simple, it would require drawings to describe clearly. 

(No. 195, 1s. 2d.) Charles John Chubb, of 18, Eodileigh- 
street, Tavistock-square, patent forms of drills and arrange- 
ments of boring apparatus to be used in connexion with his 
apparatus for breaking down coal. We may probably 
illustrate these plans in a future number. 

(No. 218, 10d.) Joseph Beattie, of Surbiton, patents 
various forms of railway buffers, the principal features of 
which we illustrate and describe on page 298 of the present 
number. 

(No. 214, 1s.) John Millward, of Birmingham, patente, 
as the agent of Curtis Orange Luce and Oyrel W. Green, 
of Brenton: Vermont, and Cyrenius M. Willard, of Castleton, 
Vermont, U.S., arrangements of combined drilling and saw- 
ing machinery for quarrying and aoeg ee &e. 

€No. 216, Is. 6d.) John Ortton, of 34, Courland Grove, 
Wandsworth-road, patents, as a communication from William 
Aspley Robinson, of Hamilton, Canada, arrangements for 
graduating the admission of steam to cylinders, &c., which 
we shall illustrate in our next number. : 

(No. 219, 10d.) Hunter Henry Murdoch, of 7, Staples-inn, 
patents, as the agent of John Dixon, of Kapunda, South 
Australia, arrangements for enabling copper to be smelted 
in a furnace somewhat resembling an ordinary cupola furnace. 
The details of working on this pian are well deseribed in the 
patent, which is worthy of the attention of those interested 
in copper smelting. 

(No. 235, 1s. 10d.) Hugh Walbridge Lafferty and Robert 
Lafferty, of Gloucester, New Jersey, U.8., patent the ar- 
rangements of centrifugal machines for draining sugar, 
which we illustrated and described on page 226 of the pre- 
sent volume, : 

(No. 236, 1s. 4d.) Collingwood Lindsay Wood, of Howlish 
Hall, Bishop Auckland, and Joseph Stockley, of Newcastle- 
upon-Tyne, patent a) tus for grinding plate giass. This 
machinery appears well arranged, but we could not describe 
its details briefly. 

(No. 238, 43 John Devonshire Ellis, of Sheffield, patents 
rolling armour plates, first to their full breadth, and then to 
their len, cod. thichners, or partially to their width, and 
then to their length, yor on ae Mr, Ellis’s plan 
has, we believe, given results in ens 

(No. 242, T0ay John Pickering,“of Glasgow, patents ar- 
rangements for polishing and finishing the surface of timber 
by means of rapidly revolving laps of sandstone, or of emery 
in combination with suitable materials. It is stated that the 
effect of thus treating the timber is, that heat is generated by 
the friction of the abrading surfaces upon the wood, so that 
the latter, besides being rapidly rendered smooth, may be 
coloured to any desired extent. 

(No. 244, 10d.) Alfred Vincent Newton, of 66, Chancery- 
lane, patents, as the t of John Nash sy John 
Abraham Squires, and Miles Aretus L o 
various improvements in the details 
chines. T. include a form of “stay log,” s0 constructed 
that that portion to which the timber to be cut is bolted is 
adjustable ayo Fy its bearings, and an eccentric ad- 
justment can thus be given to it to suit logs of different 





Tue Brack Fores Ratuway—One of the most remark- 
able railways in Germany and FE is the new Black 
Forest ef which will. be comp! within four years. 
Betws.n Hornberg and St. George, situated 2870ft. above 
the Jevel of the sea, and but four miles distanee from Horn- 
berz the railroad ascends nearly 2000 ft., and passes through 
7 090 ft. of tunnels. 11,000ft. of the latter have been com- 





any opposition of the kind long to prevail. 





eved during the last two years. 
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2924. HOMAS Rice, 15, Bath-street, “road, * 
in fixing door knobs or handles on to the ot door 


2928. Howarn Warxwrtanr, New York, “Improved apparatus 
and fresh ble water.” 


2932. CLINTON EpGCUMBE , 166, Fleot-street, “ I 
ments in liquid meters or for measuring the of 
“Improvements in 


By eee ae railwa: 

or ys y 

2934. Bexsamin BAUoH and Bensamin Waters, Birmingham, 
“Improvements in © bricks, building-blocks, and 
roofing and other tiles.” 

2940, Hewny Rew, Herne Bay, “ Improvements in the treatment 
and preparation of clays for the manufacture of Portland and 
other cementa.” 

2946. Wriuam Cuariis May, Sanders’-terrace, Chobham-road, 
Stratford, “Improved non-cleaginous printing inks end non- 


varnishes,” 
2950, ALEXANDER CARNEGIE Kink, Glasgow, “ Improvements in 
treating mineral oils.” 
2962, Jou : Hueeer, oh, Zomniauwenss, Guyhees = tan and Stef 
ALBERT Huaeetrt, 21, Union-grove, “ Improve: 
in the manufacture of nails and in apparatus employed in such 
manufacture.” 

2954. ALrnep VINCENT Newton, 66, 
proved mode of and apparatus for manuf 
ings.” 


wlanc, “An im- 
paper bang- 


Inventions protected for Six Months on the 
Deposit of Complete 8 
2907. NATHAN WASHBURN, Massachusetts, US, “Having re- 
ry one atone end ALsext Fenton, Redditch, “Im- 
provements in cases or receptacles for needles, matches, 
photographs, r 


articles. 

3003, James MACKIE, 59, Saint James’s-street, “ An improvement 
or improvements tn ‘lock-fast’ breechloading rearms. 

3006, H4ataM Ropent Laks, 8, & uth pt ngs, “Ime 
provements in chain \ 

3025, Joun PLAYER, Philadel U.S, “Improvements in the 
manufacture of iron and steel.” 

3022, Joun MATTHIAS Avovstus Srrou, 29, Tolme ware, 
Hamps “ Improvements on electro-magnetic clocks, 
parts of which improvements ere 4 to mechanical 
clocks.” 

9049. Joun Kirpax and James Kirrax, Bolton-le-Moors, “ Im- 
provements in the method of weaving or quilts, 
applicable in part to the weaving of some other goods or 
articles.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


2410. Grores ASHWORTH, Manchester, and Enis Ashworth, 








Droyisden, “ Impr ts in * portfolion’ or ‘cases’ for holding 

rn et publications, periodicals, manusert and the like 

matter, in binders to be used —Dated Wth 
ber, 1866. 


September, ‘i 
2726. AL¥RED VINCENT Newron, 66, Chancery-lane, “ An im- 
ved fastening for baling bands.”— Dated 22nd October, 1s66- 
ano. Geonee HASELTING, 8, Southam: buildings, “ Lusprove- 
ag hey aan ene MiLis, 34, A EG 
2754, Bensamin ostream BARNA 
7 ilding lh. te in the manufacture of ploughs. 
— Dated 25th October, 1866. 


2767, Guores FaepentcK Lex MEAKIX, 4, Martin’s-lane, Cannon- 
‘street, “ An improved method of ca) old and new rails used 
on railwaye and other ways.” — October, 1866. ps 
2763, JOBN STORER, Dudley, “improvements in lubricators."— 
ted 26th 


October, 1866, 
vements in means and ma- 
Dated 





Da 

2796. PaTRick Api, Strand, “ Impro’ ni 
chinery for elipping horses and other animals,”— 30th 
October, 1866, 

2856, Jounx Caves, St. Teteaes and WiuAM Haewey 
OWALK, Alpha-street, Peckham, “ in iron safes 
and strong rooms.” Dated 4rd November, 1866. 

3022. THomas WiLtiAM WaBLey, #4, Weaman-street, Birming- 
ham, “ Improvements in Breechloading firearme,”— 

November, 1866. 


Patents on which the Stamp Duty of £100 has 
been Paid. - 

2824. Jouw Betsamuy Parse, Chard, “ Improvements ma- 

‘ , twisting, and doubling and le: a 

etn: ee substances,”— Dated 20th pon def 


1862. 
2821, Joun CLARK, Bachanan-astreet, Giaagow, &} 


in the means of applying railways brakes.”—Deted October, 
1962, 

. Janes Srence, Her Majesty's Portsmouth, 

ny 5 am rn in non-com for preventing 


transmission of or cold, apd in costing 
ond other surfaces therewith.”—Dated 2tnd October, 


1862. 

; woeR CHAPLIN and Geondg Busses, Glasgow, “ Im- 
ae anents, In obtaining fresh water by evayoration, And 
therefor.” — Dated gard Oetwber, . 

2691 — Joan James Ripox, Thomae-steeet, St, John’s, Southwark, 


in farinacevas 
simtsens totam’ or wevelion’ teed, and in spparatus to be 
employed therein.”—Dated 27th Oetobor, 186, 
9877. WiLLtam CLARK, 53, Chancerytané, “An 
in the construction of the jotuts of ¢ast-iron gas water 
mains and other pipes.”—Dated 25th Uctober, 1862. 





DES GAT 


2 Pay Tet 


ae srr e. 


A Oe ey 


Ae ee 


y i 
iy 
i 
} 
; 
t 
} 
: 
4 


+ 


ENGINEERING, 


(Oct. 29, 1 869, 








BUFFERS FOR RAILWAY CARRIAGES AND WAGONS. 
DESIGNED BY MR. JOSEPH BEATTIE, LOCOMOTIVE SUPERINTENDENT, SOUTH-WESTERN RAILWAY. 


Tas methods of constructing railway bulfers, which we 
illustrate in the above engravings, have been designed and 
recently patented by Mr. Joseph Beattie, the locomotive su- 
perintendent of the London and South-Western Railway. It 
will be seen from these engravings that Mr. Beattie forms 
the suckets or guides like stuffing-boxes, and packs the re- 
cesses in these sockets with rope or cotton packing, or with 
india-rubber packing rings lined with metallic rings. Mr. 
Beattie also forms on the base of the sockets one or more 
projections (through the central one of which the buffer rod 
works), which are inserted into corresponding recesses 
formed in the carriage framing, and by these means the 
bolts which attach the sockets to the framing are relieved 
from lateral strain. He also forms recesses in the faces of 
the buffer tips or heads, and inserts india-rubber blocks in 
such a manner that they may project beyond the buffer tips, 
so that when the carriages are coupled up, and the buffers 
brought into contact, the india-rubber shall be compressed, 
and sufficient adhesion be obtained to prevent the buffer ends 
sliding one on another. The india-rubber blocks may be 
cone-shaped, and be inserted from behind into suitable re- 
cesses in the buffer tips, which are also to be slightly recessed 
to recesve the buffer rod end, and backing pieces of wood 
may from time to time be placed behind the india-rubber 
blocks to press them outward, and cause them to project 
beyond the buffer face. 

Figs. 1 and 2 of our engravings show a railway carriage 
buffer constructed on these plans, A A being the guide or 
socket formed with a recess, B B; while CC is the ring 
pressed on to the packing by the screws, DD; EE isa 
projection formed around the buffer rod, and ¢ ¢, the corre- 
sponding recess in the carriage framing to receive it to relieve 
the bolts, F F, from strain; GG are india-rubber blocks 
inserted in the buffer tip, H H; 4A is the wooden packing 
behind the india-rubber blocks, G G. Fig. 2 is a half 

lan of the buffer tip or end showing the positions of the 
locks, G G, which may have ropes drawn through them, as 
shown 

Fig. 3 is a sectional view, and Fig. 4 is a plan of an india- 
rubber block, I I, inserted into the buffer end or tip, and 
formed with recesses to receive the screws, nails, or bolts by 
which it is attached to the baffer; and Fig. 6 is a sectional 


view of a wrought-iron buffer constructed to receive rope or | 


other packing at K K, the ring, L L, being compressed on to 
the packing by screw bolts, as shown at M, or held in 
position by spring clips, as shown at N. 


JOHNSON’S SELF-ACTING TIME SIGNAL. 
ALTuoven we are far from being advocates for the general 
adoption of any system of time-signalling on railways—be- 


lieving as we do that the only way to obtain perfect security in | 
railway working is to maintain an interval of space, and not | 


of time, between successive trains—yet there are undoubtedly 


many situations where reliable time signals would do good | 


service. There are, for instance, many lines passing through 
the less populated districts, where from the widely varying 
distances between the stations there are certain practical 
difficulties in adopting the block system in its entirety, or 
where that system could not be brought completely into use 
without involving a greater expenditure for extra signal 
stations than the traffic would warrant, and there are, 
moreover, other instances, even where the block system is in 
use, where extra safety might be secured by the employment 
of signals which would inform the driver of a train fon long 
a time had elapsed since the passage of the train which pre- 
ceded him. We have been led to these remarks by having 
recently inspected a very ingenious arrangement of self-acting 
time signal, which has been designed by Mr. John Garner 
Johnson, of Coombe Fields, Warwickshire, and of which a 
large sized model has been lately exhibited by the maker, 
Mr. Smith, of St. John’s-square, Clerkenwell. We annex 
an engraving showing one arrangement of Mr. Johnson's 
apparatus, Fig. 1 being a general view, and Figs. 2 and 3 
being enlarged views, showing the details. According to 
Mr. Johnson's system each train on passing the signal 
causes the semaphore arm to be raised to danger, from which 
position it is gradually brought back by the action of the 
mechanism, which we shall describe presently. The motion 
imparted to the semaphore arm is also communicated to a 
hand which points out on a dial the time which has elapsed 
since the r signal was put up by the passing train. 


We shall now proceed to describe the a a in detail, | 


referring for that purpose to our e ving. arrange- 
ment, a shown in Fig. 1, consists of 0 igual post placed by 
the side of the line, and carrying at its upper end the sema- 
phore arm and the mechanism by which it is actuated. This 
mechanism is shown in side elevation in Fig. 2, and it de- 
rives ite motion from an ordinary clock train p' in ab 


in any convenient position near the base of the signal post, 
where it is readily accessible for inspection, winding up, &. 
The clock train, and the case containing it, are not shown in 
the engraving, as there is nothing peculiar in their construc- 
tion. Motion is transmitted from the clock train by the 
vertical shaft, a, which carries at its upper end a bevel wheel 
earing into another bevel wheel on the end of the shaft, 5. 
is shaft, 6, which may be termed the main shaft of the 
signal mechanism, has thus a regular motion given to it, and 
we must now explain how this motion is made available for 


geose, Fic./, 


oon ~ * 
ignalling purposes. On the shaft, 5, are fixed two ratchet 


5 
wheels, c and d, these wheels having their teeth facing in op- 
posite directions, and’each being furnished with a detent or 


pawl carried by a kind of swing frame composed of the levers, | 
| eand f. These levers turn on the shaft, b, and, by means of 


the rod, &, they are connected with the semaphore arm, as 


| shown in the fi 


Of the two ratchet wheels already mentioned, that marked 
¢ is the one which, as the shaft, 6, revolves, communicates 
motion to the swing frame by means of the pawl, g, and thus 
tends to down the arm to the hori ntal 
position in which it is shown in Fig.1. The pawl, g, how- 


ever, is fixed on the same spindle which carries the short 
arm, h, and when the parts arrive in the position shown this 
arm comes into contact with a pin fixed in the 
throws the pawl, g, out of gear with its ratchet wheel. 
soon as this occurs the semaphore arm would, if the swing 
frame was left free, be drawn up into a vertical position by 
the action of the weight, #, which is attached to a chain 
passed round a grooved disc, m, fixed on the axis of the 
semaphore arm. The swing frame, however, when it arrives 
in the position shown is not left free, but is held by a kind o, 
detent, o, which catches under one end of the lever, ¢, as 
shown in Fig. 3. This detent, o, is fixed on a short shaft 
which also carries at its end the arm, g, the use of which we 
shall explain directly. : 
To explain the acuon of the apparatus we will suppose the 
| parts to be in the position shown in the engraving, and will 
also suppose a train to pass over the line which the signal is 
placed te guard. On reaching the signal the leading wheel 
of the engine depresses an inclined bar placed inside the rail, 
and in so doing this also depresses the corresponding end of 
the lever, 7, thus raising the rod, i, which is attached to the 
inner end of the lever, j, and which passes up the side of the 
signal post, as shown in Fig. 1. From near the upper end 
of the rod, i, there projects a pin which, as the rod rises, 
comes in contact with the arm, g, and thus disengages the 
detent, 0, from the end of the lever, e. This being done, the 
swing frame is left free, and the weight, », then at once 
| raises the semaphore arm to the vertical or “ danger” posi- 
tion. The upward movement of the rod, i, also brings the 
upper end of that rod into contact with the arm, h, which we 
have already mentioned as being fixed on the same spindle as 
the detent, 0. With the parts in the position in which they 
are shown in the figures, the pawl is, as we have already ex- 
| plained, out of gear with its ratchet wheel; but if this had 
| not been the case the contact of the rod, i, with the arm, A, 
would have effected the disengagement, and left the swing 
frame free to be turned by the weight, », in the manner we 
| have mentioned. The combination of the arm, A, with the 
rod, é, is, in fact, provided to release the swing frame in the 
event of a train arriving before the semaphore arm has been 
brought down to a horizontal position, and consequently 
before the arm, 4, has come in contact with the pin already 
mentioned. 
We have shown how the semaphore arm is elevated to 
| “danger” by a passing train, and we must now explain how 
it is brought back to the position shown in the figures. As 
soon as the train has passed, and the rod, i, is left at rest, the 
pawl, g, falls into gear with its ratchet wheel, c, and the 
motion of the shaft, 6, is then communicated to the swing 
frame, and gradually restores the semaphore arm to its 
horizontal position. The time allowed for = this 
operation may of course be varied in different cases. In the 
model of Mr. Johnson’s signal, exhibited at Mr. Smith’s, the 
time is a quarter of an hour. As the semaphore is lowered, 
the hand on the dial, shown in Fig. 1, also moves; and by 
means of figures on this dial the time which has elapsed since 
the passage of the last train (so long as that time does not 
exceed that allowed for the shifting of the semaphore arm 
from the vertical to the horizontal position) is shown. If 
train sses the signal before the arm is completely 
lowered, the rod, i, acting on the arm, A, at once 
throws the pawl, g, out of gear, and the signal is raised 
to “danger” again to commence its descent afresh. The 
second ratchet wheel, d, and its detent are merely provided 
to steady the swing-frame and prevent any back-iash, the 
detent slipping over the teeth of the wheel, d, as the sema- 
phore arm is being raised by the weight, ». The glasses 
| connected with the Jamp for night signals of course move 
simultaneous’; ..n the semaphore arm in the usual way. 
It will bes va from the description we have given above, that 
Mr. Johnson has worked out details of his signalling ap- 
— with great ingenuity, and the model, to which we 
ve already referred, works admirably. One very important 
feature in the arrangement is that the passing train has 
merely to release the semaphore arm, and not to raise it, the 
lifting of the arm bein fected by the weight, n, as we bave 
already explained. This being the case the parts moved by 
wr deny why ag light, and are met 0 eae 
inj y being Bes iy ut into motion by impact of th 
| onan wheels on the palined bar, @ source failure in 
many self-acting signals. Mr. Johnson's apparatus appears to 
| us well suited for application under such circumstances #5 we 
ne at Gee comeenenent of this notice, 
well adapted ey - tramway traffic, as 
throwing the detent, o, out of gear, the arm, 4, 
| comes into contact with the pin in the post, will cause the 
elevation of the semaphore arm, and this latter can thus be 
sede to sien ot regular intervals, marking the times at whic) 
| the vehicles pass. 
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TANK LOCOMOTIVE FOR COLLIERY LINES. 


CONSTRUCTED BY MESSRS. BLACK, HAWTHORN AND CO., ENGINEERS, GATESHEAD-.ON-TYNE. 






Ws illustrate, above, a neat arrangement for giving lateral 
lay to the axles of locomotive engines, which has been 
fately designed and introduced with much success by Messrs. 
Black, Hawthorn,.and Co., of Gateshead-upon-Tyne. Our 
engraving shows the arrangement as applied to the traiiing 
axle of a class of six-coupled tank engines constructed by 
Messrs. Black, Hawthorn, and Co. for working the traffic on 
colliery lines and similar branches, a class of work for which 
they are excellently adapted. On such lines sharp curves 
and heavy gradients are generally to be met with, and the 
engines employed on them should thus pos ) 
wer, and yet should be carried on a short or flexible wheel 
pase. For lines of this kind, also, where there is usually 
much shunting to be done, and where there are seldom 
facilities for turning the engine, tank locomotives are far 
superior to those with tenders, as indeed they also are for a 
great proportion of ordinary main line traffic. fe 
The engines to which our engraving refers have outside 
cylinders 16 in. in diameter, with 24in. stroke, and the six- 
coupled wheels are 4ft. 6in. in diameter, and are arranged 
with a total wheel base of 12 ft. 9in., the trailing axle to 
which the arrangement for giving lateral motion is applied 
being behind the firebox. The quantity of water carried is 
about 950 gallons, part of this quantity being contained in a 
saddle tank, and the remainder—about one-fourth of the 
whole—in a tank placed beneath the footplate at the trailing 


—_o — — 


good hauling | 


| Bermondsey. According to Mr 
a 





end. As this latter tank is at a lower level than the saddle | 
tank, the water.in it is not used until. the latter is empty, | 
and it is therefore generally full of water, thus increasing 
the load on the trailing axle, which in six-coupled tank | 
engines of this class is generally too lightly | d. The} 
fuel is also carried at the trailing end where there is a box | 
capable of carrying about 35 ewt. of fuel. The weight of | 
the engine is as follows :— 


Tons 
On leading wheels ... os AG 
, Centre 7 oes ‘ 12 | 
, trailing ,, «+ ee | 


Total ... oe 

The frame is of plates 1/,in. thick, and is very strongly | 
braced by cross and diagonal stays ; cylinders are secured to | 
each other by a strong box girder, thus being, as it were, | 
self-contained, and preventing a separate and i t | 
strain on frames. All the working parts and tyres are steel, | 


better fill the holes than hand work. The engines ate 
worked at a pressure of 140 Ib. per inch, 
We must now describe more the arrangement for 


i 
i 
i 


casting vi ions, 
which fit the ofa of are inter- 
posed habueen tie endiine the axle-box crowns. These 
came, Sas 


position. movement, therefore, does not take 
with any slight or ordinary oscillation of the engine, 
ene Foie 0 when a certain pressure comes against the 
flanges of the wheels as the engine traversesa curve. It also 
follows, from the nature of the arrangement, that the pressure 
requisite to cause lateral movement increases in a certain 


increases. The whole arrangement is very simple, and can, 
moreover, be readily applied to existing engines in all cases 
where there is nothing to interfere with the lateral traverse 
of the wheels. 

Messrs. Biack, Hawthorn, and Co. are now constructing 
several engines of the class of which we have been speaking, 
and those already built and tried have given very satisfac- 
tory results. The tractive power of the engines is equal toa 
puil of 113.77 1b. for each pound of effective pressure per 

uare inch upon the pistons; and as with a boiler pressure 
of 140 Ib. per square inch, a mean effective cylinder pressure 
of 100 Ib. per square inch could probably be maintained at 
moderate speeds this would correspond to a tractive force 
under such circumstances of 11,377 lb. During experiments 
with one of these engines a train weighing 330 tons was 
started on an incline of 1 in 150, and one of them is also 
capable of taking a load of 120 tons up an incline of 1 in 40 
provided the rails are in average condition, 


FAREY’S GAS VALVES. 

WS subjoin an engraving of a neat arrangement for pre- 
venting the escape of gas between the seatings and faces of 
oe valves which has been designed by Mr. Barnard William 

arey, of the firm of Messrs. we Donkin and Co., oi 

. Farey’s plan a groove is 





and the slide valves are of Young's oo class. The | formed in one or both of the seatings or faces of the valve, 


boiler is double rivetted in the longit 


all edges before being put together. Messrs. , Haw- 


inal seams, the holes | and into this groove is introduced by an 
for rivets in all flanged plates being drilled instead of| water, oil, or other fluid, which must : 
punched, and the whole of the boiler plates being planed on | exceeding that of the gas of which the valve is emp 
regulate or stop the flow. It will be readily understood 
| thorn, and Co., are now also commencing to rivet these | that should the seatings or faces of the valve not be tight « 

boilers by hydraulic pressure, the rivets being found to much | leakage of this water, or other fluid will take place, 


suitable means 
p ata ure 
‘ed to 


thus 
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effectually prevent all escape of gas between the seatings or 
faces. pA erent oil, or other re whey bavoe 
ean be taken off by syphons, one on each side of the 
or slide of the valve, or by any other convenient method. 
When gas valves are used to divide pure from impure 
pure gas at @ greater or lesser sure than that of the 
in the pipes may be used as a lute instead of a liquid, 
at a greater p pplied from a gasometer, wi 
at a lesser pressure the pure and impure gas from the pipes 
leaking into a , the object in keeping valves per- 
feotly tight in this case being to prevent any flow whatever 
of impare into pure gas. The arrangement is in fact similar 
in principle to that employed by Mr. Bessemer for prevent- 
ing the of flame from the covers of his high pressure 
furnaces lately described by us. While the valve is open 
the flow of water, oil, or gas into the groove is of course 
stopped, either by self-acting means within the valve or by 
any convenient arrangement. : 
Our engraving shows in section one of Messra. B. Donkin 
and Co.'s gas valves to which Mr. Faroy’s plan is applied. 
A groove, A, is formed in the diaphragm or slide, B, of the 
valve, into whieh grovve water, oil, or other fluid is intro- 
duced by means of the pipe, C, at a pressure exceeding that 
of the gas. Any leakage which arises, which is of necessity 
a leakage of the fluid in the grooves, flows into the recesses, 
D, D, one on either side of the diaphragm of the valve, 
whence it is taken off by means of the syphons, E, E. The 
cock, F. is of course closed when the valve is open, open 
when the valve is closed. 





MORTON’S EJECTOR-CON DENSER. 

Tue following report of experiments made by Professor 
W. J. M. Rankine on an engine at the Ryesholm Pit, near 
Dalry, Ayrshire, fitted with one of Mr. Alexander Morton's 
ejector-condensers will interest many of our readers: 


I. General Description of the Engine. 


IL. Principal Dimensions of the Engine. 

Ctedhe mee ee ft. 
Diameter of cylinder... «4  « Win. 
Area of piston (allowing for half piston 

WOd) wc oss ceei( wt hes SEB i, 

' = a ft. = 

8 sw i revolution 15.75 eatiie 
se poe pb ow raph 22 revolutions 346.5:embie ft. 
en speed of piston, at 22 revolutions 

per minute om a nds 198 ft. per-sminute. 


III. General Description of the Experimente 

The engine being kept working at the before-mentioned 
steady speed of 22 revolutions per minute, the quantity of 
water discharged from the condensing aj tus was mea- 
sured by means of a suitable gauge; and the rise of tempera- 
ture of that water was ascertained comparing ape 
two thermometers, one in the cold well and the other in the 
hot well. Thus were obtained data for calculating the total 
expenditure of steam, from its heating effect on the eondensa- 
tion water. Indicator diagrams were also taken to show the 
power, and the pressure and vacuum in the cylinder when 
working as a condensing engine.’ The exhaust pipe of the 
cylinder was then disconnected from the condensing appara- 
tus, and made to discharge the exhaust steam into the air. 
| The engine was thus made to work as a non i 
engine, at the same speed and against the same load as 
| formerly ; and indicator diagrams were taken to show the 
pressure in the cylinder under these circumstances. All the 
diagrams showed the same. mean effective pressure, viz., 
16.2 1b. on the square inch;-and the same power, viz., 24 
indicated horse power. The beiler pressure, as shown by the 
steam gauge, ranged from 29.to 321b.on the square inch 
above the atmosphere; but im all the experiments, whether 








with or without condensation, the pressure in the cylinder 
|; was greatly reduced by mean# of the throttle valve. The 
vacuum gauge, when cond@ansation was used, remained 
almost perfectly steady af 24im.s-11.761b. on the square 
inch ; and this is sensibly identieal with the greatest vacuum 


The engine on which the following experiments were made | shown by each of the dia 


is a single-cylindered double-acting horizontal steam engine 
It drives a fly-wheel shaft, which, by means of suitable 
gearing, and a pair of bell-crank levers, works a pair of 
pumps for raising water from a pit. The work done by the 
engine at a given speed is thus practically constant. During 
the experiments an uniform speed of 22 revolutions per 
minute was kept up; and the indicated horse power was 244. 
The cylinder is without a steam jacket ; consequently some 
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heat is wasted through condensation and re-evaporation in 
the eylinder, which might be saved if there were a jacket. 
Throughout the experiments the engine was worked at full 
steam, the admission going on from the beginning to the end 
of the stroke. The diagrams taken show a fall of pressure at 
the end of the stroke to the extent of about 3 ib. on the 
square inch, below the initial pressure; and this is one of 
the effeets of condensation in the cylinder. They also show 
8 gradual formation of the vacuum, during the earlier part 
of the return stroke ; and this is an effect of the re-evapora- 
tion of water previously liquefied in the eylinder, through the 
want of a steam jacket. The engine was originally non- 
condensing, and was converted into a condensing engine by 
the addition of an ejector-condenser. 


a a | 
“ 


IV. Experiments made without Condensation. 
Initial pressure of steam ; Ib. on the square 
inch above atmosphere ... ese eee 19. 
Final pressure, ditto;,. eee wes exe 16. 
Weight of steam expended in Ib. per hour, 
as caleulated from - final mest ch in 
cylinder 4. on = hee eo. 1578, 
Ditto, in lb. per LHP, pew-hour .... one 64.4 
Weight of steam ex in Ib. per hour, 
as calculated from initial pressure in 
cylinder. ov ote pee ave ew» 1731. 
Ditto, ditto, per LHP. perhour « «.. 70.7 
\. Kaperiments made with Condensation. 
Initial pressure of steam ; Ib. on the square 
inch above atmosphere ... — wes 
Final pressure, ditto ... “os ewe Yipee 
Vacuum at end of exhaust, Ib. on the 
square inch one ove one eee 1L7 
Weight of steam expended in Ib. per hour, 
as calculated from final pressure in 
cylinder... tos eos ove «. 1086, 
Ditto, ditto, per LHP. per hour ... oe «= 4B 
Weight of steam expended in Ib. per hour, 
as calculated from initial pressure in 
eylinder ... oni ott the 3) me SO, 
Ditto, ditto, per LHP. per hour 4. tee 50.3 
Hence it appears that when the expenditure of steam is 
computed from the indicator di , it is found to. be ren) 
duced by the addition of the econ ing apparatus to about 
seven-tenths of its previous amount, when the engine is 
doing the same work ; in other words, the saving is 30 per 
cent. 
VI. Result of Experiments on the Condensation Water. 
The quantity of water discharged from the condensin 
apparatus was gauged by causing it to pass out of a tan 
through an accurately turned and measured circular orifice 
in a thin plate of sheet iron, and measuring the height above 
the centre of that orifice at which the surface of the water in 
the tank stood. The following are the data and results : 
Diameter of the orifice, inches... oss 3.5 
Total area, in fractions of a square foot ... 0.06682 
Effective area, the coefficient of contrac- 
tion being 0.618 .., fat nce one 0.0412 
Head of water in tank  ... we ood 1j ft. 
Velocity at contracted vein produced by 
that head, feet per second “oo 0.03 
Discharge, cubic feet per second ... ose 0.372 
~ minute ons 22.32 
hour .. oo 1830.2 


” 


- Ib. per hour... eve «» 83430. 
Temperature, cold well... eve eo 52° Fahr. 
» hot well eve eve ove 7v” 
Difference... eee om ous ~~ WwW « 
Units of heat (British) per hour given by 
the steam to the water, very nearly ... 1,502,000 
Total heat of steam from 62° at 230° 
(being the temperatures corresponding to 
final pressure in cylinder) British units 1,131 
Total steam condensed in lb. per hour, as 
calculated from effect on water of con- 
densation ... eos éce ove * 1328. 
Ditto per indicated horse power per hour 54.2 
The excess of the total expenditure of steam as thus com- 
puted, above the expenditure as shown by the diagrams, is 
to be accounted for mainly by condensation and re-evapora- 
tion in the cylinder, which go on in all engines not provided 
with steam jackets. 
VIL Further Comparisons of Expenditure of Steam. 
The caleulations of the expenditure of steam in Ib. per 
hour, and in Ib. per indicated horse power per hour, with 
and without condensation, are here recapitulated : 





Steam 
per Hour. per Hour. 


1086 443 


With Condensation. 
Lb. Ib. Steam 
per LHP. 


. from initial pressure, 
asshown by diagram, the fall of 
pressure during admission being 
ascribed to liquefaction in the 


A Callebcted free <ines on temps: 
rature of water discharged os 1528 


"ithout Condensation. 
D. Saeen teaebiee pressure, 
zx. or ome from imitial pressure, 
as the fall of 
os Soars. Ag oh 
ascribed to liquefaction in the an ais 


difference between the numbers marked B and C in 
the preeeding Table, viz., 941b. per hour, or 3.9 lb. per in- 
dicated horse power per hour, being 7 per cent. of the total 
ure of steam marked C, represents the quantity of 
steam lost, or ineffectively cupeniel, through the following 
ae Pill lind d cl 
illin er ports and clearance. 
2. Liquefaction immediately on entering the cylinder 
(followed by re-evaporation duri 
3. the paeking of the piston. 


i aap the starting-jet of the condensing appa- 
ratus. 


It is evident, however, that the first three causes alone are 
sufficient to aeceount for the whole, or nearly the whole, of a 
waste of steam amounting t 7 per cent. of the whole 
expenditure; and this is in accordance with the fact that, 
during the working of the engine, the cock of the starting-jet 
is kept so nearly closed that the escape through it must be 
almost inappreciable, being just sufficient to prevent the suc- 
tion of air at the small hole in the cylinde# of the self-acting 
piston-valve, by which the starting-jet ieregulated. 

When the engine was worked without ¢ondensation there 
were no means of measuring the total expeniliture of steam, 
including waste, as there were when cofidensation was used. 
If we assume, however, an allowance which is commonly 
made in practice for clearance, leakage of piston, packing, 
&e., viz., 5 per cenit. wWe'dbtain the following probable 
estimate of the total expenditure of steam without conden- 


sation : 
i». Lb. Steam 
J Steam per lp 
ee per Hear. per Hour. 
BE. Ex iture, as already calcu- ‘i 
lated from initial pressure we 1781 70.7 
Add 5 per cent. for cleafance, / 
leakage, &c. ... ose oe 87 85 


F. Probable total expenditure with- 
out condensation ... ge rs 
G. Total expenditure with conden- 
sation, as before ... ee os 


Difference, being net saving by 
the use of the ejector-con- 
denser ... <0 oes ove 490 20.0 

Being 27 per cent. of the greater expenditure. This, how- 
ever, 18 ly 4 low estimate of the saving ; for it is based 
‘on a low estimate of the waste of steam in the non-condensing 


1234 
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g return stroke). 


engine. 
VIIL. Useful Work. 
The usefal work. done by the engine is calculated from the 
following data:...,, 
Diameter of bueket of each of the two 
pumps ... outs oon soo aes 104 in. 
Stroke bes jee oe oo oo 4 ft. 
Height of lift . oes 26 fathoms = 150 ft. 
Deuble strokes per minute 5-9ths of 
number of revolutions of engine, or ... 124 
The results are: 
Work, foot-pounds per minute ... 550,368 
Effective horse power... soe eo 16.68 
Bdicated horse power, as already stated 24.5 
Efficiency, or ratio of effective to indicated ie 


That is to say, 32 per cent. of the indicated power is the 
power expended in overcoming the friction of the pistons, 
valves, mechanism of engine and pumps, and pump plungers, 
and the resistance of pipes and valves to the motion of the 
water raised by the pumps. 

IX. Conclusions. ; 

The principal conelusions to be drawn from the experiments 
are, that the use of the ejector-condenser effects a saving of 
steam, as compared with the expenditure of steam by the 
same engine when doing the same work without condensation, 
which certainly smounts to 27 per cent. and probably to 
30 per cent. ; that there is probably a greater proportionate 
saving in the fuel burned ; for it is well known that a dimi- 
nunition in the absolute quantity of fuel burned in a boiler in- 
ereases the proprortionate evaporative power of the fuel, by 
diminishing the waste of heat: that there is a steady vacuum 
of 24 in. of mereury, or 11.75 lb. on the square inch: that 
the expenditure of steam by the starting-jet is certainly 
very small, and probably ¢ inappreciable: that the 
condensing apparatus is easily manageable, and not liable to 
get out of cokers and that it has been added to the engine 
without requiring any addition to the size of the engime- 
house, and without causing any inconvenience by the space 
whieh it occupies there. 

It may be remarked that the t example of the 





ejector-condenser, having been originally intended for 
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larger engine, a quantity of water t 
absolutely necessary for the condensation of steam, 
therefore at a lower temperature than if the condenser 
been specially designed for the engine ; and that it therefi 
does not show the advantages of the ejector-condenser 
their full extent. 

(Signed) W. J. Macquory Rayxrsz. 

Glasgow, September 11, 1869, 
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THE INSTITUTION OF CIVIL ENGINEERS. 
Sunsects ror Premicus. Session 1869-70. 

Tue Council of the Institution of Civil Engineers invite 
communications on the subjects comprised in the following 
list, as well as upon others; such as E Authentic details of 
the progress of any work in civil engineering, as far as ab- 
solutely executed (Smeaton’s account of the Eddystone Light- 
house may be taken as an example); 2° Description of 
engines and machines of various kinds; or 3° Practical 
essays on subjects connected with engineering, as, for in- 
stance, metallurgy. For approved original communications, 
the Council will be prepared to award the premiums arising 
out of special funds devoted for the purpose. 

1. On steam and hydraulic cranes, and on the application 
of steam power in the execution of public works. 

2. On the different systems and the results of the use of 
road traction engines. 

3. On the theory and details of construction of metal and 
timber arches. 

i. On land-slips, with the best means of preventing, or 
arresting them, with examples. 

5. On the principles to be observed in laying-out lines of 
railway through mountainous eountries, with examples of 
their application in the Alps, the Pyrenees, the Indian 
Ghats, the Rocky Mountains of America, and similar cases. 

6. On the working expenses of railways. 

7. On railway ferries, or the transmission of railway trains 
entire across rivers, estuaries, &. 

8. On the systems of fixed signals at present in use on 
railways. 

9. Description of a modern locomotive engine, designed 
with a view to cheapness of construction, durability, and 
facility of repair. 

10. On the cost of maintenance of railway locomotives. 

11. Description of continuous brakes which have been ex- 
tensively employed on railways, and the general results. 

12. On the most suitable materiale for, and the best mode 
of formation of, the surfaces of the streets of large towns. 

13. On the construction of eatch-water reservoirs in moun- 
tain distriets, for the supply of towns, for irrigation, or for 
manufacturing purposes. 

14. Accounts of existing waterworks; including the 
sources of supply, a description of the different modes of 
collecting and filtering water, the distribution to the con- 
sumer, and the general practical results. 

15. On pumping machinery for ‘raising water, both for 
high and low lifts. 

16. On the principles applicable to the drainage of towns, 
and the disposal of the sewage. 

17. On the employment of steam power in agriculture. 

18. On the ventilation and warming of publie buildings. 

19. On the design and construction of gasworks, with a 
view to the manufacture vt of high illuminating power ; 
and on the most economical system of distribution of zas, 
and the best modes of illumination in streets and buildings. 

20. Description of successfully applied gas engines. 

21. Critical observations on tides, and particularly as affect- 
ing coasts, estuaries, rivers, docks, and navigation. 

22. On the maintenance, by sluicing, of the harbours on 
the coasts of France, Belgium, and Holland. 

23. Deseription of the sea works at the mouth of the River 
Maas, and the effects produced thereby. 

24. On the construction of tidal, or other dams, in a con- 
stant or variable depth of water; and on the use of wrought 
iron in their construction. 

25. On the arrangement and construction of floating land- 
ing stages, for passenger and other traffic, with existing 
examples. 

26. On the different systems of swing, lifting, and other 
opening bridges, with existing examples. 

27. On the measure of resistance to bodies passing through 
fluids at different velocities, and of fluids passing through 
pipes and in channels. 

28. On the results of the best modern practice in ocean 
steam navigation, having regard particularly to economy of 
working expenses, by superheating, surface condensing, great 
expansion, high pressure, &c.; and on the “life” and cost of 
maintenance of merchant steam ships. 

29. On the practical employment of heated air as a motive 
power. 

50. On ships of war, with regard to their armour, ordnance, 
mode of propulsion, and machinery. 

31. On the measures to be adopted for protecting iron ships 
from corrosion. 

32. On coal mining in deep workin 

33. On colliery explosions, and on the influence of different 
modes of “ getting” coal on the safety of mines. 

34. On the present systems of smelting iron ores; of the 
conversion of east iron into the malleable state and into steel, 
and of the manufacture of iron and steel generally, com- 
prising the distribution and arrangement of iron and steel 
works. 

35. On the machinery for rolling heavy rails, shafts, and 
bars of large sectional area, and for forging heavy masses of 
metal, 

36. On steel, and its present position as regards production 

and application. 
_ 87. On the safe working strength of cast and malleable 
iron and steel, including the results of experiments on the 
elastic limit of long bars of iron, and on the rate of decay by 
rustmg, &c., and under sudden and prolonged strains. 

38. On machinery for washing lead ores. 

39. On the present state of submarine telegraphy, and on 





the transmission of electrical signals through submarine 


The Council will be glad to receive, ‘for the purpose of 
forming an “appendix” to the minutes of proceedings, the 
details and regulte of any experiments or observations, on 
subjects connected with engineering science or practice. 

he Council will not consider themselves bound to award 
any premium, should the communication not be of adequate 
merit, but they will award more than one premium, should 
there be several communications on the same subject deserv- 
ing this mark of distinction. It is to be understood that, in 
awarding the premiums, no distinction will be made, whether 
the communication has been received from a member, or an 
associate of the Institution, or from any other person, 
whether a native, or a foreigner. 

The cornmunications must be forwarded, on or before the 
1st of February, 1870, to the house of the Institution, No. 25, 
Great George-street, Westminster, 8.W., where copies of 
this paper, and any further information, may be obtained. 

Cuantes Manny, Honorary Secretary. 
James ForRest, Secretary. 
The Institution of Civil Engineers, Z 
265, Great George-street, Westminster, 8.W., Oct., 1869. 


LIVERPOOL NOTES. 
Liverpoot, Wednesday. 

Shipbuilding at Jarrow.—Palmer’s Shipbuilding Com- 
pany, Jarrow, Newcastle-on- Tyne, are at present con- 
structing an ironclad ram frigate for the British Govern- 
ment. This vessel, which is already far advanced towards 
completion, is of the following dimensions :—Length between 
perpendiculars 280 ft., breadth of beam 55 ft., depth of hold 
17 it. 8in., and tonnage 3892 tons, builders’ measurement. 
She is iron framed, and has an inner iron skin, outside of 
which is a backing of teak 10 in. in thickness, covered 
by an ironplating 8 in. thick above the load line, and 
diminishing in thickness below that and towards the ex 
tremities. Below the water or load line, the iron plating 
is covered by a thin coating of wood, and over this is placed 
a sheathing of copper similar to that used in sheathing 
wooden ships in the mercantile navy. To prevent galvanic 
action between the iron and copper, the stem and stern 
frames are made of brass, and the contact between the iron 
and cot is oul eut off along the whole of the load 
line. loan. udslay, Sons, and Field, of Londen, wil! 
supply the engines for this vessel, and also for the Triumph, 
another ram frigate for the Government, which is also in a 
forward state. ¢ prevention of the galvanic action from 
the immersion of the iron and copper in water is an interest- 
ing problem, and the experiment will be closely watched by 
shipowners and others. 

The Liverpool Tramways Company—The first line of 
street tramways has been this week opened for trafic. The 
omnibuses, or “cars,” as they are called in America, com- 
menced running, on Monday morning, between the Exchange 
and the Dingle. The fares have for the present been fixed 
at 2d. outside and 3d. inside. This is a great reduction on 
the old tariff There is likely to be some smart competition 
between the old company and the new, but the former, not- 
withstanding that they have opened new routes and reduced 
their fares, must in the end retire to “ other fields and pastures 
new.” 

The Opening of the Suez Canal.—Mr, Clark, president, 
and Mr Blood , of the Liverpool Chamber of Com- 
merce, have left for Egypt, at the special invitation of the 
Khedive, te be p t at the opening of the Suez Canal. 
They will also be present, on the 6th instant, at the Inter- 
national:Conference to be held at Cairo to discuss the various 
methods by whieh the canal can be utilised for the equal 
benefit of the various commercial communities who may 
desire to avail themselves of its advantages. 

The Lancashire Union Raileay.—The portion of this new 
system, intended to connect Liverpool more directly with the 
manufacturing districts of Lancashire, has been now opened 
for goods traflic. Liverpool is thus brought into closer con- 
nexion with the north-eastern. coalfields, The new line joins 
the Lantashire and Yorkshire, and also the London and 
North-Wr+tern Railways at Wigan. From thence it takes 
the direction of Chorley, and traverses a rich and 
densel tg na mineral and eng loeality until 
it reachion lackbarn. The line will stop here for the present, 
but it is intended ultimately to carry it to the extreme part 
of the north-eastern division of the county. The coal and 
various other Lancashire uets will be brought within 
easier distance of Liverpool by means of the two great lines 
with which the Lancashire Union system is conneeted. 

The,Copper Trade —Messrs. J. Pitcairn, Campbell, and Ce. 
report that there has been more cent, bem Chili bars during 
the fortnight, more favourable adviees having been received 
from the West Coast, whence estimates of the year’s shipments 
are being reduced. English smelters have met the market 
more freely for manufactured at a reduction of 11. per ton 
for India sheets, and ores and regulus continue dull. Cornish 
and Swansea standards are lower ; the prices realised for the 
best ores at the latter sale being 13. 3d., and the average 
price 12s. 1ld. Business transacted during the fortnight 
comprises on the spot here 832 tons bars at 662. 12s, 6d. to 
671. 10s.; and 250 tons ingots at 71!. to 711, 108. To arrive 
here 290 tons bars at 671. 10s. to 681. 10s. On the spot at 
Swansea 217 tons bars at 67/. to 671. 158.; 80 tons ingots at 
721. and 590 tons regulus at 13s, 3d. Quotations are 671. 10s. 
for Chili bars, 13s. dd. for ores and reguius, 71/, 10s. for 
Urmeneta ingota, and 14s. 6d. for Coro Coro barilla. 





Tae Lospox Waren Surrix—In his report on the 
London Water Supply for the month of October, Professor 
Frankland says :-—* My observations on the turbidity of the 
waters supplied to London were begun in January, 1967, and 
for the first time since their commencement the whole of 
the samples, without a single exception, were this month 
adivieed thet the om ies’ mains in « clear and traus- 
parent condition.” 


Now it is essential to the economic of these 
successive operations that the sev kinds of apparatus 
employed should oceupy such positions in reference to each 
other that no unn time should be empl in 
passing the metal from one to the other, that the metal in ita 

uid state should not be unnecessarily cooled by exposing it 
to radiation in open gutters of great 
motion of the several parts of the apparatus should be capable 
of being effected with ease and certainty, with a view to 
economise time, save labour, retain heat, and conduct the 
process with safety, The arrangement of Bessemer plant 
now in genera) use is usually considered to fulfil these ends 
in a very high degree; but Mr. Be , ib appears, i 
not perfectly satisfied with it, and he has, in consequence, 
lately schemed the new arrangement which we illustrate 
on the following page. In this arrangement the first 
cost will be much reduced as compared with the cost of the 
apparatus now generally employed in the manufacture 
ot Bessemer steel and iron, while a material reduction 
will also be effected in the size and cost of the necessary 
building. 

In carrying out his new plans, Mr. Bessemer ‘ers to 
place two or more converting vessels in such a position with 
reference to each other that their respective axes are in a 
straight line, the axes being at a distance of 3 to 4 it. above 


i 





| the general floor level; beneath each vesse] a email pit is 


formed, and an arched passage posses from one pit to the 
other in the line of the vessel’s axes, and terminating beyond 
the building, so that, by means of a line of rails laid in this 
passage, the ashes or other débris of the operation may be 
readily removed on trucks moving on these rails. An incline 
or a lift may be employed to raise the trucks up to the 
general ground level. 

In our engravings already referred to, aa represent two 
converting vessels so placed that their respective axes are in 
a straight line, in which position any required number may 
be plaeed along one side of the “converting house.” The 
axes of the vessels are supported on massive castings, b, the 
upper parts of which are formed into plummer blocks, +*, for 
the axes toturn in ; and each of the converters, a, stands over 
a separate pit, «, through which an arched passage, c, lends to 
the outer sides of the building. In this passage are fixed the 
rails, d, on which an iron truck, ¢, may be moved beneath 
any number of vessels placed in a line, and receive from them 
the slags, cinders, or other débris, and convey it out of the 
converting house. The pipe and usual valve arrangement 
for the supply of air to the converter is atf*. 

In front of each vessel Mr. Bessemer mounts a casting 
ladle, g, on the top of a vertical slide or ram, h, myth cord 
part of the slide or ram having a table, i, for the to 
stand upon, as shown, or having two wte for the axes of 
the ladle, should it be desired to make indle movable, so 
as to discharge the slag by turning it over without removing 
it from the table. ‘The ram or slide, A, has a vertical move- 
ment given it by means of hydrostatic pressure acting in the 
cylinder, &, in which the ram works, or it may be moved up 
and down by a screw and worm wheel similar ilar to Haley's 
patent screw jack, or it may be moved by forming a rack 
upon the ram or slide actuated by a pinion on a revolving 
shaft. The casting ladle so mounted will be lowered as the 
meta] from the converter is poured into it, after which it will 
be raised again so hiffh that its under side will rise above the 
top of the moulds, as shown by dots at g*; and the moulds 
are to be brought successively under it by turning the table, 
m, and filled by means of the valve arrangement, /, now 
generally employed in casting Bessemer steel. 

In front of the easting ladie is mounted @ cireular bed or 
table, m, on a vertical spindle, 2, moving in @ bearing, o, and 
footstep, o* ; the upper surface of the table is protected with 
briek, firetiles, or sand, m*, and on it the moulds, p, are 
placed in a concentric cirele. A hollow or indented 1% 
is formed or eat out on one side of the table to aliow the 
casting ladle, g, to rise up past it; and the table may be 
rotated by gearing, or simply by a 
thus each mould will be quickly, 
brought under the ladle to be filled. Against or near to the side 
walls are fixed smal) cranes to lift off the 
ingots from the revolvi 
moving on the rails, 7, lai 
converting vessels; or, 
semer proposes to use an hydraulic crane, such as is 
known as an ingot crane, and represented at s, Figs. 1 and %. 
this crane is placed between each pair of eomverting vessels, 
the range of the gib shown by dots, ¢, being such that the 


i 


top of the converter or the tuyere-box be removed by it 
on to a truck moving on the rails, 7, be carried out of 
the converting house. 

By another arran the turntables may be replaced by 


a line of rails on which a series of low tracks are moved, and 
on which the moulds are placed, so that the trueks and moulds 
may be moved beneath the casting ladle in a line 
to the axes of the converting vessel, and be filled in 
sion; or, im liew of using trucks, wheels may be 
axes attached to, the bed of the moulds, so as to 
of easy adjustment to new beds as the beds become 
The trucks or moulds on wheels may be moved by 
Mr. Bessemer etates that be would prefer to employ 
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less wire rope or chain passing beneath them and over 
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able 
ccidle tee attached to the trueks or moulds they may be 
moved, or allowed to remain at rest, as desired. By mount- 
ing each mould bed on three or four wheels great facility is 
afforded for their general movement from place to place. 
Both when using the line of rails or the circular table to 
move the moulds Mr. Bessemer prefers to place the cupola 
melting furnaces, A A, before the converting vessels, or nearly 
#0, as shown in the engravings, so that when the vessels are 
turned down, as shown by dots at a*, Fig. 1, to receive a 
charge of molten iron the mouth of the vessel shal! approach 
nearer to the cupola, A. When two converting vessels are 
used it is preferred to employ two large cupolas, as shown at 
A A, bat when a greater number than two converting vessels 
are used in a line the arrangement and number of cupola 
furnaces may be varied to suit the requirements of the manu- | 
facturer, and the hours of working; but in all cases Mr. 
Bessemer prefers to have one casting ladle and one turntable 
for each converter, if turntables be employed. 
The cupola furnaces may be of the ordinary kind used by 
founders, but Mr. Bessemer prefers to employ the description | 
of cupola known as “ Ireland's upper tuyere furnace” or 
“ Woodward's steam jet cupola.’ n either case in a line | 
between the cupolas, but preferably nearer to the converting | 
vessels, there is mounted a ladle or receiver, B, on a weighing | 
machine, C, with a short spout, D, from each cupola leading | 
into it, so that the charge of iron to be converted is first run 
into the receiver, B, and weighed. Beneath the tap hole of 
the receiver is placed the enlarged end, E*, of a swinging 
gutter, E, by which the iron may be run (above the level of | 
the turntable or line of moulds and trucks) into the mouth of | 
the converter. The movable gutter or spout, D, is supported 
in « vertical spindle, F, which is retained in a position by a 
pedestal, G, bolted to the foundation; the spout, E, is 
capable of supplying both converting vessels, and when not 
in use may be moved out of the way by turning it in a 
direction parallel to the rails, r. By this arrangement each 
of the cupo as may be em ployed to supply either of the con 
verters, the exact quantity of metal employed being ascer 
tained by weighing it in the receiver, B, before running it 
into the converter. The turning of the vessels on their axes 
may be effected by a small steam or air engine having revers- 
ing gear similar to that generally employed in steam cranes 
or winding engines used in mines. A large spur wheel or 
wheels may be employed in connexion with the axes of 
the vessels and a reversing clutch so arranged that either 
vessel may be moved separately ; a large worm wheel, how- 
ever, is to be preferred to spur gearing, either as a first or 
second motion, as it has no tendency to run back or reverse | 





the engine 

In Fig. 3 of the accompanying engravings, a large worm | 
wheel, H, is shown on the axes of the converting vessel; a| 
worm, I, on the vertical shaft, J, gears into the worm wheel, | 
and is supported by the frame, K, bolted to the foundation 
A bevelled wheel, L, is keyed on to the lower end of the 
shaft, J. and is geared into another bevelled wheel, M, on 
the horizontal shaft, N; this shaft extends entirely across the 
building, and is provided with any of the usual means of 
connexion with a steam or air engine having a reversing 
valve gear, so that the shaft, N, may be put in motion, re- 
versed, or stopped when required by a workman so placed 
that he can see thé pouring out of the moiten metal into the 
ladle, and be enabled to regulate the motion of the converter 
as found desirable. A clutch is also provided for the purpose 
of disengaging the bevelled wheel, M, when the vessel to 
which it gives motion is required to be at rest; or in lieu of 
this arrangement a separate engine may be employed to 
each axis of the converters at their outside end, in which case 
the air will be admitted at the axes that come near each other 
between the vessels. 

The winding engines and the cranes employed to move the 
ingots may be actuated by steam, or the compressed air or 
blast may be used if desired. The winding engine, instead of 
being placed between or at the outer ends of a pair of con- | 
verting vessels, may be placed at any convenient part of the 
converting house, and transmit its power to the vessels by | 
means of shafting, and may in such case by similar means be | 
employed to work the cranes for removing the ingots and 
moulds, and for actuating the lifts for raising the pig metal 
to the upper floor and raising the débris from the casting 
yiten. When the winding engine is used between the vessels 
Kir. Bessemer prefers to build a wall on each side of the 
latter, and to spring a brick arch over it, and in like manner | 
he carries an arch above the mouth of the converters, so that 
the fame and heated gases may not rise to the roof of the 
building. but escape through suitable openings made in the | 
brick wail for this purpose | 

When two converting vessels are grouped as described, | 
there are also employed two small cupola furnaces, Q, Q, | 
for melting the magnesian earburet of iron or spiegeleisen 
These may be placed near the weighing ladle, as shown, and | 
the iron from them be run into the vessel or casting ladle | 
along the gutters before-named, but Mr. Bessemer prefers to} 
tap these small furnaces into a swing or travelling ladle, 
where the iron may be weighed, and be thus transferred to | 
the converter or casting ladie without being cooled or wasted | 
by passing along a gutter. He also prefers to form an upper 
floor on girders, as shown at RK, Fig. 2, or on arches at that 
part of the converting house where the cupola furnaces are 
situated, on to which floor the metal and fuel may be | 
hoisted by a suitable lift. The cupola furnaces may form a 
support for the iron floor beams at the central part, the outer 
walls of building supporting the other ends of them. The 
cupola furnaces, A and Q, are erected on a raised bed of 
masonry, 8, in order that the workman may have a platform 
or floor to stand on when tapping the furnaces. © steps, 
T, give access to this raised platform. The trunnion bands 
generally employed in converting veseels are of forged iron, 
and from the difficulty of making them are very expensive ; 
and Mr. Bessemer therefore replaces them in some cases by | 
employing a hoop of cast iron with the trunnions and air | 

sages formed therein. In this case he uses rolled angie- 


irons to embrace the cast-iron hoop, so that by passing bolts 
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~ ARRANGEMENT OF PLANT FOR THE BESSEMER PROCESS. 


DESIGNED BY MR. HENRY BESSEMER. 
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entirely through the cast-iron and rolled angles the several 
parts of the cast-iron hoop would be supported in case of 


band of plate iron or steel which forms part of the vessel 
thicker than the other parts of it, and secures to it the 
trunnions by a flange, using by preference for the trunnion 
steel castings, or iron or steel forgings. The central part of 


| the vessel may be further stiffened by angle rings rivetted | 


around it above and below the trunnion flanges. 


Ciyrpe Surrsvripixe ror Octrosrr.—During last month 
no fewer than twenty vessels were launched on the Clyde, the 
total tonnage of which was well nigh 18,000 tons. Two of 
them were paddle steamers, eight were screw steamers, and 
the other ten were sailing vessels. Eleven of the vessels 
launched were for Clyde owners, three for ‘English owners, 
and one each for Dutch, Austrian, China, French, Turkish, 
and Australian owners. 


| “On Englis 
| following candidates for election were balloted for and duly 


Tue Socrery or Exorxrers.—At the ordinary meeting 
of the Society of Engineers held on Monday the Ist inst. in 


accidental fracture; or instead of this he makes the central | the Lower Hall, Exeter Hall, a discussion took place on 4 


paper reac by Mr. Perry F. Nursey on the 18th of October 
and Continental Intercommunication.” The 


elected, viz., as Members—Messrs. John Eunson, jun, En- 
ineer to the Northampton Gas Company; Edward F. 0. 
laldane, late Assistant Engineer, Hyderabad, Deccan; 
John Green Hall, City Surveyor, Canterbury; Mathew J. 
Jennings, C.E., Durham-lodge, New-cross; William Roebuck, 
Ellington-street, Arundel-square; Thomas Small, M.E., 


| Gloucester; Robert P. Spice, Consulting Engineer, 21, 


Parliament-street; Thomas Wardem, M.E. Birmingham; 
Thomas Wilkins, M.E., Orchard Works, Ipswich. As * 
Foreign Member—Lieutenant John Grierson, Bombay Staff 
Corps, late R.A. As an Associate—Samuel Catlie, jun» 
Providence Ironworks, Millwall, Poplar. 
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REVERSING AND REGULATOR LEVERS FOR LOCOMOTIVE ENGINES. 


DESIGNED BY MR. WILLIAM A. ROBINSON, LOCOMOTIVE SUPERINTENDENT, GREAT WESTERN RAILWAY OF CANADA. 
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We illustrate, above, several arrangements of reversing 
levers, and of gear for moving regulator valves, which have 
been designed by Mr. William Apsley Robinson, the loco- 
motive and carriage superintendent of the Great Western 
Railway of Canada. The object of Mr. Robinson’s plans is to 
enable the admission of steam to the cylinders of any steam 


engine—-and particularly of a locomotive—to be ry sg 


with the greatest nicety ; and this object is attained the 
adoption of such arrangements as will enable an ex ingly 
small movement to be communicated when desired either to 
the reversing rod or to the rod leading to the regulator. 
The precise nature of the arrangements designed by Mr. 
Robinson can be best explained by reference to the annexed 
engravings in which Figs. 1, 3, and 6 represent side eleva- 
tions of three varieties of Mr. Robinson’s reversing levers for 
locomotive engines, while Figs. 2, 4, and 5, are respectively 
the cntenponlian transverse sections. To the lever, a, Figs. 
1 and 2, is attached an additional lever, 4, called a graduator, 
this lever being furnished with a graduated quadrant, c, 
complete, and being connected in such a manner with the 
reversing lever, a, at the joint, e, and its connecting rod, d, 
at the joint, f, that the smallest movement of the rod, d, by 
means of the reversing lever, a, can be subdivided into a 
lesser movement to any required degree, by means of the 
graduator, b. 





When the reversing lever connecting rod is connected at 
the lower end of the reversing lever, as shown in Figs. 3 and 4, 
4 bell-crank lever, or graduator, is attached at the lower end 
as shown ath. This graduator, A, is attached at ite centre, 
k, to the lower end of the reversing lever, g, and at its {two 
extremities respectively to the connecting rod, J and m, and 

gear connexion ato. In this case the movement of 
the handle, p, is transmitted to the reversing rod, i, by 
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means of the bell-crank lever or graduator, h, thus giving a 


| similar result to that deseribed when speaking of Figs. 1 


| cations of the same invention, oue of these being 


and 2. 
A similar result may be obtained by other different modifi- 
wn in 


| Figs. 5 and 6, where a similar description of graduator, b, 


is represented as made to move by means of a worm screw, r, 
and toothed quadrant, s, formed upon the upper part of the 


| graduator, 6. By this latter arrangement an infinitesimal 
| graduation may be obtained. In applying the graduator 
| to old engines, the quadrant, ¢, may:be so made as to be 
| either separate or aflixed to the reversing lever. 


One important advantage connected with the improved 


| reversing lever is, that while the graduation is effeeted to 


the most minute degree, the facility of reversing the engine 


| by the lever, in case of any emergency arising, is precisely 
| the same as with the ordinary lever, as the graduator is in 


| tho — connected with the reversing lever quadrant or 
a 


catchpiate. 
The arrangements for giving a finer graduation to the 
regulator valve are also of a simple and effective nature, and 


| ean be easily and cheaply adapted to any locomotive. Some 


of these we shall now proceed to describe. 
In Fig. 7, instead of the ordinary lever whieh is keyed on 


| the regulator spindle, Mr. Robinson constructs a lever, a, 
| with a quadrant-shaped top, on the u surface of which 
quadrant is formed a toot rack, b. to this rack, 5, is 


| any portion of a revolution can be mi 
| ing or closing the valve to any required 


' 


i 
| 


geared a toothed wheel or pinion, ¢, worked upon a fixed 
centre or arbor by a hand wheel, d, to which the toothed- 
wheel or pinion is keyed. By one revolation or thereabouts 
of the hand wheel the regulator valve is opened full, and 
ade available fur open- 


? 


of movement of the quadrant-shaped lever, or of the hand 
wheel, may be determined either by “ lugs,” as shown 
66 7 2 ge oe ee a See : 


ene fpr gwen Sap snag pethereg =: 
projecting stud, f, near or u i 
omen 4 open bape Sy Race 2 eg oe a hand 


in 
wheel, d, in such a manner that one revolution or there- 
abouts of the wheel will open or close the regulator valve. The 










Fie.ia 





. a 

relative movement of the valve to the hand wheel will be 
that the valve, in ing, will be slower during the first 
quarter revolution of the wheel than the second and the suc- 
ceeding quarters ; but the scroll slot, g, may be made of any re- 
quired throw, or so as to give any required degree of move- 
ment to the valve at any portion of the revolution of the hand 
wi 

in Figs. 17 and 18 the plan is similar in all essential”parts 
to the arrangements at present in use w locomotive en- 
gines, but possesses the advantage of giving an increased 
power when opening the valve, that is to say, at the com- 
mencement of the movement of the lever. is is aceom- 
plished in the following manner: The regulator lever is 
formed in two separate parts. These two parts are so 
coupled together at a joint, h, at an intermediate point in their 
lengths that the upper part, a', can be moved upon the joint 
named as its centre, independently of the lower part, a, and 
by means of the “ stop lug,” ¢, on the quadrant guide acting 
as a fulcrum, the movement of the handle of the u part 
of the lever is made to act upon the eh ge of he bow 
through the joint, A, toa proportiona’ te’ degree, accord- 
ing ihe ocdéien of the joint, h. The effect of this arrange- 
ment, taking, foran example, the see pang of parts shown 
in Figs. 17 and 18, is that the handle on the upper part of 
the lever, a, will move through double the space to operate 
the regulator valve through the first quarter of its opening 
to any succeeding quarter required for its fall opening. In 
this way double the power is given where the greatest re- 
sistance occurs, that is to say, at the first opening of the 
valve. 

In Figs. 11 and 15 the lever, a, which is very similar to 
those at present in use, has a quadrant-shaped attachment, é, 
placed behind it, and is so eontrived that this attachment 
ean be moved upwards and downwards by means of an 
eccentric pin or bolt, 7, to whieh there may be either a handle 
ora hand wheel fixed for the purpose of working the same. 
On the top of the quadrant-shaped attachment is formed a 
rack, into which is geared a worm wheel or pinion. This 
worm wheel or pinion is keyed upon a eross shaft, k, which 
is supported by brackets, //', and on each end of this shaft 
is fixed a hand wheel, m, or lever, by means of which the 
shaft is made totevolve, carrying with it the worm wheel or 
pinion. Hence by revolving the shaft the worm wheel or 
pinion will cause the quadrant to anove, which will effect the 
movement of the lever and, through it, the opening of the 
regulator valve to the extent required. By reversing the 
position of the eccentric pin or bolt, j, the attachment 
mentioned ean be instantly thrown out of gear, and the lever 
can then be used in the ordinary way. 

In Figs. 12, 16, and 19 the lever, a’, has adouble eye on the 
upper end, which double eye receives the ends of two links, 
nn', of which the other ends are connected to a nut, o, whi 
is made to work on a screw cut on a cross shaft, k. 
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the rack wi!] correspond with the distanee that the lever | 
will be required to move to give the necessary opening to 
the regulator valve 3 

The chief advantages claimed by Mr. Bobinson for his 

lans lie in the full control that the driver bas im starting 

is engine, and in his being able equally well to work the 
regulator while standing on either side of the footplate, a | 
matter which is sometimes of considerable importance, and | 
especially when shunting trains, when it not unfrequently 
happens on some lines that the fireman has to leave the foot- | 
plate to assist in arranging the vehicies. 


To be able to open the regulator with great nicety, and at | 


—— 


the same time to have the facility of looking over either side | 
of his train, to wateh the signals of the guard or fireman as 
the caxe may be, is an advantage to a driver not to be over- 
looked, in addition to which may be mentioned the certainty 
with which he can supply the steam to the cylinders, as may 
be required, so as to avoid making the engine slip, to the | 
destruction of the machinery. 

Mr. W. A. Robinson, who, as we have mentioned, has 
been for some tune the locomotive and carriage superinten 
dent of the Great Western Railway of Canada, has applied 
his plans to a large number of his engines, and they are 
rep rted to be giving very great satisfaction, and are greatly 
appreciated by the drivers. 
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COMMU NICATION 
By Ma Peasy F 
(Continued from page 280.) Bareman. 
Tus building of the tube will be commenced on dry land 
above the level of the sea, and will be gradually submerged | 
as the tube lengthens. The operations on dry land will be 
attended with more difliculty than those under water, but all 
these circumstances have been carefu iy considered and pro- | 
vided for. The rings forming the tube will be made by 
special machinery, to be expressly constructed for facilitating 
the work and economising the cost. This machinery is all 
designed and specified The firet half mile will test the 
feambility of construction, for that will have to be built both | 
above and under water When once fairly under water the 
progress should be rapid, and it is estimated that the whole 
undertaking may be easily completed in five years from the 
commence tment. 


(Continued.) 


The precise line to be taken betwixt the English and 
French coasts hardly be determined without a more 
minute survey of the bottom of the Channel than at present 
exists. It will probably be between a point in « ose proximity | 
to Dover on the English coast, and a point in close proximity 
to Cape Grisnez on the French coast From an examination | 
ef the Admiralty charts, and of such information as at 
present exists, the sea bed on this line appears to be the most 
uniform and level, and, while free from hard rocks and 
broken ground, to consist of coarse sand, gravel, and clay 
The average depth of water is about 110 ft., the maximum 
about 200 ft. On the line suggested, the water increases in 
depth on both sides of the Channel more rapidly than else- 
where, although in no instance will the gradient be more 
than about 1 in 100. The tube, when completed, will oc 
eupy about 16 ft. in depth above the present bettom of the 
sea. Up tothe pointon each shore at which the depth of 
water above the top of the tube would reach, say, 30 ft. at 
low water, an open pier or other protection would have to be 
constructed, for the purpose of pointing out its position, and | 
of preventing vessels striking against the tube. These piers | 
may be rendered subservient to harbour improvements. The 
tube at each end would gradually emerge from the water, 
and on arriving above the f the sea would be connected 
with the existing railway systems, so that the same carriage 
may travel all the way from London to Paris. 

The distance across the on the 
about 22 miles. The tube, as proposed, is large enough for 
the passage of carriages of the present ordin ary construction, 
and to avoid the objections to the locomotives in a 
tube of so great a length, and the nuisance which would be 
thereby created, and taking advantage of the perfect circular 
form which the mechanicai operation of turning, facing, &c., 
will eusure, it is proposed to work the traffic by pneumatic | 

The air will be exhausted on one side of the train, 
din on the difference of 
will ugh at any 

with the neces- 
the into the 


and supposing 


rr 


can 


level « 
Channel! 


line chosen is 


use Dt 


| 
| 
| 
| 


pressure 
and se the requt 
be given for carrying the trai 


and fore ther 
pres 

etermined speed. | 
sary apparatus for exhausting and 
tube, will be erected on 


red 
n the 
werfu) steam engines 


lercing 


air 
shore at each end ; 
the traffic will be worked alternately 
f working the traffic will se- | 
the purest air, which will 


ne tuoe oniy to exret 
in each direchon This system 
cure a constant s 
pany every train. 

The estemated cost of the w 


pply of 


l rtakine. inel 
stats 


ns and approaches at each end, the 
interest of « 


engine | 
machinery, the tlay during construction 
rintendence 


engineer 


tu 


ng eup with a large margin for con- 


geneies, is 6,000,01 
GRASTHAM. 

Mr. John Grantham’: propositic : ving the ce m- | 
munication between kogland ar rance is to turn the 
icient 
es are being per- | 
Grantham proposes 
1 600 ninal horse 
Gin. water 
cessity of turn- 
e cellular, so as to 


present » make 
more elaborate schet 


Mr 


evetem to 
transit whilst the 
ted amd rendered practical. 
steamslups 400 ft. long, 45 ft. beam, at 
power, to be built of steel, and to 
nd to steer from either end, to av 
ing. The lower part of the sl 


account, and t means | 


nor 
craw 6 ft | 


| 


* Paper read before the So« ety of Engineers, at the meet- | 
ing beld on M lay the isth of October, the 
President, Mr. F. W. Bryant, ia the chair. 


miay evening, 


; 
Nenseyr. | | 


| experience 


| steamers, 


| exceed 16 ft. above the water-lines at the ends. 


| dock gates and breakwaters to protec 
| large ships necessary to carry the trains will take a long 
| time in bad weather before they can be placed in position 
| and the gates closed. 
| in the carriages when being put on board, and, in the event 


} walk 
| harbours, appliances for shipping the trains, and the extra 


with a solid construction of dressed stone. 


| struction and establishment of the piers 


depth varying from 28 yards to 52 


| dvatril 


avoid the danger of sinking if injured by « collision, and to 
add to her strength. This cellular portion is 6 ft. in depth; 
over it would be the main saloons, these to be 10 ft. in height, 
and provided with ample accommodation for reelining in 
bad weather; good refreshment tables also would be provided, 
with light and sir to avoid that gloom and closeness so 
painful to landsmen when on board ship. Between the 
paddle-boxes would be a promenade deck, 100 ft. long, on 


| the extremities of which would be the houses from which 


the veesel would be steered. Yo strengthen her amidships, 
with the least amount of weight, there would be provided 
four open longitudinal girders, about 250 ft. long, so arranged 


| as to cause very little obstruction on the ship, and longi- 


tudinal bulkheads, about 90 ft. long, would run through the 
engine department. In addition to these precautions, the 
plates of the sides would be extended up, and form the inner 
side of the paddle-box, drawn off towards the ends at the 
same angie as the trussed girders. 

In order to facilitate the transfer of passengers and lug- 
gage from the piers to the ship, wide and ample means are 


| provided, at three different elevations, to receive the stages 
trom the shore. 


The lowest of these is on the level of the 
main deck; the next is on the level of the promenade 
deck, and the upper one is on the paddle-boxes or on the 
captain's platform; so that, whatever should be the state 
of the tide, the stages may rest on the top of the piers, and 
be nearly level. On the piers are to be erected sheds, under 
which the trains are to run, as in ordinary railway stations, 
to be well enclosed and lighted, so that but little delay or 
liseomfort would arise. The staircases leading from the 
promenade platform to the deck should be easy, wide, well- 
ghted, and sheltered. The great bulk of the luggage would 
be stowed in trucks, the bodies of which would be hoisted 
by bydraulie cranes on to the decks, and again lifted off on 
the other side, and placed on wheels provided for them. In 
all this there is no novelty introduced; all that is proposed 
may be seen in operation in other places. 
that can be raised is as to the facility of working a vessel, 


| such as is here described, in and out of the harbours. For 


this, Mr. Grantham refers to the American 
are managed with wonderful precision. 
vessels have in some instances exceeded 400 ft. in 
Those on the rivers draw 6ft. and 6ft. of water, 
which put to sea vary from 7 ft. to 10 ft.; but ali 
are of immense height out of water, the wheel-houses of 
some being upwards of 40ft. above the water-line. Mr. 
Grantham’s vessel, though drawing only 6 ft. 6in., will not 
Long vessels 
steer much more steadily in heavy weather than short ones, 
and will, therefore. enter such harbours as Calais or Boulogne 


in 
which 
these 
lengt 1. 


and those 


with more safety than the present vessels, and, when fairly | 


entered, there is time to bring them to a standstill before 
reaching their berths. 

Mr. Grantham gives the following reasons for not adopt- 
ing a vessel in which the trains should be carried bodily 
across First, there is the necessity of placing the vessel in 
a position of perfect stillness before taking the trains on or 
off the ship. This involves new harbours on each side, with 
them. Second, the 


Third, very few persons would remain 


of sea-sickness, they could not be allowed to remain, so that 
the passengers must have time to leave the carriages and 
board. Lastly, the large outlay in forming the 


on 


| cost of the ships, together with the heavy cost of working 


them. 
BoutsT—186). 

The great bridge scheme for connecting the two shores which 
is at the present time attracting a large amount of attention 
both in England and France—especially in the latter 
country—is the project of M. Charles Boutet. This gentle- 
man, who isa French engineer, has been engaged during 
the past ten years in maturing his plans and constructing 
models in order to satisfy himself of the correctness of the 
principles he has enunciated. M. Boutet selects a point on 
the lover Hills near the Shakspeare Cliff for the commence- 
ment of his international bridge which is to touch the coast 
of France at Biane Nez, a short distance from Calais, at 
which place the cliffs are about the same height as those on 
the English coast. These cliffs, at either extremity rising 
nearly 400 ft. above the level of the sea, serve as abutments 
for the proposed viaduct. !o protect them against the de- 
action of rain, winds, and frost, they will be faced 
the project de- 
pends in effect on two remarkable innovations in the con- 
of which there will 
In addition to the consider- 


structive 


be twenty-nine—and girders. 


j able height to which the former rise above the water (120 


yards), the bases of the piers are sunk to the bottom at a 
2 yards. The centre pier 
be half as large again as the others. All) the pieces 
posing the work are of cast iron. 

As such ponderous piers could not be erected by the ordi- 
nary means, M. Boutet proposes to construct on the shore 
their lower parts or bases to a height sufficient to rise 10 yards 
above high water, and as soon as the iron skeleton is put 
together and bolted, a number of large sheét-iron baoys are 
ited about the surface of the base. At low water the 


will 


| metallic framework thus prepared is made to slide upon the 


shore to low-water mark. ‘The tide in rising raises this raft 
or base of iron lightened by the buoys, and floats it. A tug 
steamer then removes it to its place, previously indicated by 


} one of aime of buoys attached to an iron cable stretched 


across the Straits at adepth of 15 yards. By raising one of the 


| buoys attached to the raft it is made to deseend very slowly, 


the top being just above the level of the sea when the base 
touches the bottom. It is foreseen that it may become 
necessary to rectify its position, and a strong screw is 
therefore placed in the interior of each pier, extending from 


The only question | ; ! , 
| the wire cables forming the roadway of the bridge—each 





base to summit, to which is attached a large buoy which 
thus be moved from the top to the bottom or vice 
The disturbing the equilibrium renders the 
weight of the pile heavier or lighter than the 
water, and the whole structure when floated to its 
be sunk without the least rey It is ar ge en i 
ship, and its position is verifi a special glass, i 
by M. Bouter, to be placed on the cliffs. The base of 
ier is provided with large screws or spiral feet, which 
yeing turned bind it oo to the solid of the sea, and 
serve to establish the level if necessary. Such is the method 
of moving and fixing the enormous bases of the piers, the 
coraponent parts of which it would otherwise be 
difficult to unite under water. The construction of the 
portion of the pier above the sea is effected piece by piece 
‘hus are avoided all the preliminary works under water, 
which constitute the greatest difficulty in the way of a bridge 
across the Channel. 

Next with regard to the superstructure, M. Boutet has hit 
upon a plan whereby the difficulties of transport, &e., are 
overcome. He constructs rigid beams endowed with great 
powers of resistance of a weight relatively very small, and 
capable of being placed in position piece by piece, by the 
aid of a system of scaffolding constructed as follows :— 
Between the abutment on the shore and the first large pier, 
three temporary piers are placed at equa! distances. his 
done, there are stretched in parallel lines a number of wire 
cables 2 metres (i.¢.,2 yards Gin.) apart. They are con- 
nected and bound together by ties made of smaller cables, 
which interlace the large ones and hold each in its place. 
The whole forms a truss of 63 yards wide. The truss thus 
made is covered by a wooden flooring, a guard is fixed on 
each side, and there is at once obtained a service bridge upon 
which seaffolding is erected to support the roadway of the 
bridge during its construction, the scaffolding being always 
at a sufficient height above the sea to allow the largest 
vessels to pass under it. Upon such scaffolding are supported 


of which is strained as nearly to a right line as possible, 
after which smaller cables are interwoven, bracing together 
the main cables and holding them firmly in their places. 
Each cable is composed of eight iron wires parallel to each 
other and bound together at intervals with strong wire 
collars. ‘The straining of the large cables is to be managed 
by means of weights, which are removed after the proper 
degree of tension has been attained and the eables fastened 
down to the tops of the piers. For example, we will assume 
the cable to be fixed at the abutment and laid loosely over 
the other piers, the weight would then be applied to the 
length of cable between the first and Prove piers. This 
would bring the length between the abutment and the first 
pier, taut, and it would be made fast to the first pier. The 
weight would then be removed to the cable between the 
second and third piers, and the process would be repeated 
until every span of cable was stretched to its proper limit. 
The cables are carried without a break over the tops of the 
piers; each cable, therefore, will be 21 miles long. Above 
and below these cables are fastened beams of timber, over 
which the permanent way will be fixed. The author is 
informed that Mr. Ordish has pronouneed that portion of the 
scheme relating to the piers to be practicable, and the method 
of floating the bases exceedingly ingenious. Another emi- 
nent engineer, the chief of one of our leading railways, but 
whose name the author is not at liberty to mention, has 
examined M. Boutet’s plans for the superstructure, and 
states that the scheme is perfectly feasible. He, however, 
sees a difficulty about the piers, but, as we haye it on the 
authority of Mr. Ordish that the piers are practicable, we 
may conclude the whole structure to be so. The bridge is 
estimated to cost 8,000,0001., and to oecupy three years in 
completing. It is stated that experiments in progress give 
reason to expect that this estimate will not be exceeded. 

The carrying out of M. Boutet’s principle by the construe- 
tion of bridges generally on a smaller scale than would be 
required for the Channel appears to be now imminent. The 
author understands that two small bridges have already been 
constructed, one for the college at Verviers, and one at 
Senlis. A company has been formed in Paris, and the 
Emperor has directed a bridge to be constructed across the 
Seine, the first cable for which is already made. A span of 
half a mile at St. Malo isto be bridged upon the same 
principle. It would be premature to discuss the scientific 
details of M. Boutet’s project, as they are not yet made 
public, and, indeed, cannot be determined until the result 
of some experiments in Paris, and which are now pending, 
are made known. The arrangements for those experiments 
are now nearly completed, and it is proposed that they shall 
be attended by the principal engineers in France and Eng- 
land, to whom invitations are to be sent. We may, there- 
fore, conclude that its merits and demerits will then be 
investigated, and the practicability of the scheme thoroughly 
ventilated. 

A preliminary meeting of the Channel Bridge Company 
was recently held in Paris, when several mode's of bridges 
upon M. Boutet’s system were exhibited. One model in 
particular illustrated the prineiple of the proposed Channel 
bridge. It consists of one span, and is constructed upon & 
scale of 1-60th of the proposed international bridge, and is 
formed of twenty-one small cables, 13 millimetres in dia- 
meter, bound together at intervals by ties at right angles, 
which have theeffect of keeping the larger cables separate, 
and at the same time preserving them in their relative posi- 
tion. The whole forms an open truss, which is bolted be- 
tween planks of wood, thus securing perfect rigidity, which 
is further increased by the balustrades. It is reported that 
the weight of forty persons stamping together on this model 
failed to produce any sensible deflexion. It is estimated that 
it would require a weight of over 50,000 kilogrammes t 
break it. This model rests on abutments whieh bave been 
roughly hewn in logs of somewhat decayed timber; this is 4 
convincing proof that the abutments are not subjected toany 
strain. 


(To be continued.) 
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Guascow, Wednesday. 
Glasgow Pig-Iron Market—During the last two or three 
days the local pig-iron market has quite firm, and 
prices have shown a decided im This day week 


65s. 3d. cash, and 53s. 6d. one month were asked by sellers, 
but no business was reported; yesterday, however, 64s. 6d. 
to 63s. 6d. cash, and 53s. 7d. to 53s. 8d. one month were ob- 
tained. To-day the market has been strong, the prices being 
53s. 7d. to 53s. 8d. cash paid, and 53s. 9d. to 5ds. 10d 
month. Coltmess No. 1 and Gartsherrie No. 1 

quoted at 61s. per ton; and No. 1 G.M.B. at 53a, 
No. 3 at 52s. 3d. Messrs. Connal and Co.’s cireghe 
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month says:—The market has been very steady th 
the month, but there has not been much basal : 





stock in store has been reduced 1673 tons, apd now amé 

to 329,505 tons, as follows :—312,675 tons m Con 

Co.’s yards, with warrants ciroulatioal 290,000 t¢ 

16,830 tons in Canal Co’s. yards, warrants for 
ns. ‘The increase on the year, up to theend of 

in the shipment of Scotch pig-irom has 

65,145 tons. 

The Caithness Railway—A compan. has 
and powers have been obtained for a fpeetiom | 
railway between Wick and Thurso, the two principal 
of Caithness-shire ; and in order to further the proseeution 
the necessary works Sir J. G. T. Sinclair, M.P., writes to a 
local journal as follows:—*IT am not only willing to 
gratuitously all the land on my estate necessaty for the 
and station near Thurso, but to supplement my apr 3 
so as to make up with the land given by me a total of 
with the view of forming the nucleus of a fund to purchase 
such small portion of the land required, ifany, as may have 
to be paid for, and this I willingly offer, without asking for 
any shares whatever in return, on condition thatthe line be 
commenced within twelve months.” 

North British Railway Tay-bridge Extention.—On 
Friday, the 12th instant, an extraordinary 1 meeting 
of the shareholders of this gompany will Le held to,consider 
the subject of the Tay-bridge Extension, a sort of stock sub- 
ject in these “ Notes” for some weeks back. In an important 
statement just issued by the North British directors to the 
shareholders, they urge the various reasons whieh weigh with 
them in pressing forward the bridge over the Tay. 
The direetors have been bi in some quarters for propos~ 
ing any new work whatever while the company is in a low 
condition. But this extreme view is hardly tenable, and the 
directors make out a case, and ley down conditions for the 
Tay-bridge, which it would be absolute folly for the share-~ 
holders to resist. The whole eapital is to be provided outside 
the company, on ean annual eharge on the traffic, which is 
less than the present ferry ¢ and the toll to the Cale 
donian. Towards the end of their statement the directors 
remark as follows: To remove all doubt that the Tay-bridge 
and eonnexions can be completed for 35,000/., the directors 
have taken every precaution to have the estimates veri- 
fied. They invited tenders from several firms of 
respectability and experience in the construction of mee 
bridges; and it is satisfac to know that gentlemen, 
in whom the utmost eonfidence can be placed, are ready to 
complete the bridge et a sum within the engineer's estimate. 
A responsible contractor will also undertake the construction 
of the connecting line from Leuchars, and the tunnel and 
line alongside the quays at Dundee, at less than the estimated 
cost ; ook from the negotiations in progress, there is every 
reason to expect that the land required on the south side of 
the Tay will be seeured at a fair price, ‘and convertible into 
an angual feu-duty, or rent-charge. With respect to the 
property on the north side of the Tay, 22 acres of land were 
acquired by the company in 1867 for station purposes, and 
the remainder of the ground, except some small house 
property, belongs to the Harbour Trustees of Dundee, who 
have met the company in ‘the most liberal spirit, and are 
willing to accept a feu-duty for the ground they are dis- 
possessed of, and s nominal annual payment of 6/. for the 
privilege of tunnelling underneath their property. The cost 
of the bridge and connecting lines being thus practically 
ascertained, and the existing traffic, without any allowance 
for inerease, being ample to afford a certain return on the 
capital, the director$ unreservedly recommend the share- 
holders to sanction the promotion of the Tay-bridge os a 
separate undertaking, which, while involvimg no burden 
on the general concern, will secure to the eompany a position 
in Dundee and throughout the north of Seotland desiderated 
from the day the line through Fife was opened. 

Arbroath Harbour.— Proposed Improvements. — At the 
meeting of the Arbroath Harbour Trustees;-held on Monday 
last, a joint report from the Works and Finance Committee 






“up 0 
of a 
of 


was submitted in reference to certaimy harbour 
works, and along with it there was a report. Mr. Meek, 
C.E., Sunderland, the gentleman whose jonal services 
had been engaged by the trustees. That recommended 
that the entrance to the harbour should deepened 6 ft. 
and that the old harbour should be deepened to the same ex 
tent the present walls, part of which hawe been recently re- 
built, being under-set to the necessary depth. It would be 


necessary to close the old or west harbour by a coffer-damfor 
one season. ‘The trade during that time could be carried'qn 
in the new harbour, which, however, would require to’ be 
dredged so as to be cleared of mud. The entrance te the 
old harbour Mr. Meek proposed to widen by cutting aWa 
part of one of the quays, and the entrance was to be pro 

with booms. Details were given of the works, the total 
estimated cost of which was about 20,000, The committees 
were of opinion that some great improvement on the harbour 
was necessary, and, without committing themselves to all the 
details of Mr. Meek’s plans, they recommended that the re- 
port be adopted generally, and that application should be 
made to the Public Loan Commissioners for a loan of 20,0008, 
to be repaid in instalments within fifty years. It was con- 
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year ago), | was informed 
nce the breakage of the brake chain was 
a occurrence, and had never caused an accident—pretty 
t facts, considerin Hewes the chain brake is put on 

t 100,000 times a month upon that line. 
Farther consideration convinced me that it was quite a 
mistake to assume that a continuous brake, dependent for its 





efficiency & sufficient slackness of the chain, was less 
likely to fail than a continuous brake dependent upon a suffi- 
oo of the chain. 

lore any superiority can fairly be claimed for the prin- 
ciple of the caller of the chain applying the brake over 
the con principle of the tightening of the chain applying 


the brake, let Messrs. Wilkin and Clark’s brake be put on, 
say, 2,000,000 times in ordinary working, and show a less 
per-centage of failures from inability to sufficiently slacken 
the chain than occurs with the North London Railway brakes 
from the ¢hain breaking. 

The brake tried upon the Midland Railway would in- 
evitably fail when the weight of the clutch levers did not 
sufficiently overbalance the resistance offered by the eon- 
tinuous chain—a mere hitch in the chain, for instance, could 
prevent the action of the clutch levers. 

1 am, Sir, your obedient Servant, 

November 2, 1869. yo 


‘[Oureorrespondent does not appear to have taken in 
consideration the differences which exist between the North 
London system: of working and ihe systems ‘necessarily 
followed on almost. all other lines. On the North London 
}Reilway the trains are rarely or never broken up, and are 
abways under oaee inspection; and under these cireum- 
stances the form of Mr, Clark's continuous brake employed 
on tkat line no doubt answers admirably. On other lines, 
however, where the exigencies of the traffic demand that 
pearriages should be frequently added to or detached from 
the trains, the system of brake described in our last number 
appears to us preferable for evident reasons.—Ep, E. } 








STEAM DOME JOINTS. 
To rag Epiror oy Exoineenine. 

Str,—In your paper of the 22nd of last month Mr. Tosh 
expresses satisfaction, &c., and describes his mode of jointing 
domes—that is, laying a copper wire in a groove turned in 
one of the flanges. 

This is a very old plan, and is often convenient where 
skilled men or time is an object, the groove being not at all 
a@ necessity. 

I have done this differently on several boilers and engines, 
by leaving, while turning, a concentric ridge of an A section, 
blunted at the top to, say, a bare eighth of an inch or less, 
and standing upwards about the same. 

This makes a perfect joint, and for elack-box covers in 
other parts, where the joint has to be broken frequently, it 
is readily undone, as t is no cement to harder, 

I have used it.on bolt heads, nuts, &. 


I am, Sir, yours, 
London, Nov. 1, 1869. Jouy S. Fraser. 








Hien ayp Low Pressvure Mazixe Exciyes— Tur 
Pappie Steamer Sty Nayzixc.—The Sin temsing, a new 
paddle steamer built and engined at the Fairfield 
the late Mr. John Elder, Giasgow, for Trautmann 
and.Co., of the North China Steam Navigation Company, 
successfully completed her trials for speed and for economy 
of consumption of fuel om Saturday Jast. The dimensions 
of this vessel are :—-Length between perpendiculars, 275 ft. ; 
breadth of beam, 32 ft.; depth of hold to spar-deck, 25 it. 3 in. 


Her engines are on the principle for which the 
7 iveuwe Randolph, Elder, and Co., have been so long 
dhatnguished are diagonal, and have four cylinders. 


Lhe. stipulations in the contract were, that the speed of the 
vesael on trial, with 100 tons dead-weight on board, should 
not beless than 14 knots per hour, on a consumption not 
exeeeding 25 ewt. of coals; and that the speed on a second 
triakj with 665 tons dead-weight on board, should be not less 
tham.104 knots, on a consumption not exceeding 20 cwt. per 
a firet oti jon was successfully fulfilled in the 

mn Monday the 2ith ult.—the distance run being 28 
nautical miles. The trial for the second stipulation came off 
Saturday the 80th ult. The result was, that on a run of 
wpeate st 9° nautical miles the speed was 10.46, instead 
the stipulated 10.5 perhour. Besides this, the con- 

on of, was only 16} cwt. per hour instead of the 
20 ewt., showing an economy in consumption of 
cent, Had the whole 
been 





sidered that, as the trade of the coast was depending less upon 
sailing vessels, and more and more upon screw steamers, such 
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not gi whether of, say, the Lime-street (Liverpool 
Station roof, the oy ctlch an con date 
those of the oan Albert Hall, may not with equal 
sane Prony eee —— 9 
Again, if the wall plate is sufficient to take the thrust 


Task these questions in no controversial spirit, but solely 
with the desire of eliciting information on what is, to me, a 
difficult point. Yours faithfully, 

October 29, 1869. 








THE LE CHATELIER BRAKE. 


To raz Eprror ov Exoivgsnine. 

Srz,—Now that the great of the double bogie en- 
gine has been fully chablished, there has arisen aeaiess 
question in n. therewith, the solution of which bas 

Pp tention for some considerable time. The 
question to yc we allude S one raised by railway 
managers, and is ung great importance. 

They —* is all very well to give us the power of in- 
creasing the weight of our merchandise, especially our 
coal trains; but having arrived at this condition of 
the next is to be able to 
motion, the latter being equally important with the former, 
This, then, is the only lem remaining to be solved, the 
first being fully accomplished by the Fairlie engine, and it 
is in the solution of it that we have spent so much con- 
sideration. 

Mr. Fairlie has said over and over again that.a train 
should be stopped through the same channel, and by the 
same agents that start it and keep it in i i 

been 


ke Soper So ee a the case that our attention 
turned, 

We have examined carefully every system of brake that 
has been and for some time previous to your 
article on Chatelier brake we were in communication 
on the subject with the gentlemen interested in it. Your 
remarks, and of a contemporary, on this system, in- 
duced a closer examination of its merits, and by a series of 
experiments conducted on the Paris and Lyons way, in 
company with M. Le Chatelier, under varying and dithoult 

right thing, its 
efficiency is 





2 ask 


our 


+e, 





things, 
ly control them when in 


circumstances, we have concluded it is the 
great o— is its leading feature, while its 


ues ‘ 
mW ith a train of 326 vg gg Sy ran down an incline 
having an a grade of 1 in 60 for 10 miles between 
Commentry and Villafranca, without the assistance of any 
other brake whatever. The train was kept in perfect control 
the whole distance, increased or slower speeds were ob- 
tained at pleasure, and this by a slight movement only of 
the reversing lever. Tho saving in tyres and of permanent 
way, we were assured, was very considerable, the former es- 


peasy marked, and the lamination which arises from the 
eating of the tyres, by reason of the friction of the brake 
blocks, is completely removed. 

M. Le Chatelier most certainly conferred a very great 
benefit on railway eompanics by his invention, much 
credit is due to hun for the manner in which he has perse- 
vered, through much opposition, to so successful @ termi- 


nation. 
It is with pleasure that we inform we have been 
selected by M. Le Chatelier for the manufacture of his brake 


apparatus in the United Kingdom and Ireland, the eost of 
which, complete, to any ordinary engine will not be more 
than some 2/. , 

We are fitting the brake apparatus to the Fairlie engine 
‘ .” now working the coal traffic between Hendon 
and Kentish lown, on the Midland Kailway, on which duty 
the engine has been placed by Mr. Kirtley, with the ap- 
proval of the traffic management. These gentlemen, having 
tully satisfied themselves of the power of the engine, devided 
it should be piaced to work this traffic, doing the same 
amount of work in four trams per day that previously was 
done in seven trains, thus performing equal duty with a re- 
duction of three trains per day on a busy section of the line. 

We anticipate having the brake in working order on and 
after Wednesday next, when those interested in the question 
will, we have no doubt, be mitted to see it at work 
through the kindness of Mr. Kirtley and those gentlemen in 
charge under him. 

We aro, Sir, your obediert Servants, 
Tue Fateum Esorne ann Steam Canniace Comrary, 
Hatcham Ironworks, November 3, 1860, 





To tz Eviron ov Ewoinernixe. 

Srr,—Will you kindly permit us to add to our letter of the 
3rd inst. that we have just completed a serics of experiments 
made this day with the “ Progress” with the counter pressure 
brake, and the result has proved highly succeseful. With a 
train, between Hendon and Kentish-town, the gross load of 
which was 650 tons, we stopped on a gradient (the rate of 
grade at this moment we do not know) in 300 yards, the 
pawl be md 20 miles an hour at the commencement of 
back pressure. 

on +54 are, - your obedient Servants, 

AIRLIS ENGINE AND Steam Cangiage Compasy. 
Hateham Lronworks, November 3, 1969, 
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OLD BLACKFRIARS BRIDGE: COMMENCED OCTOBER, 1760, COMPLETED NOVEMBER, 1769. 


MR. ROBERT MYLNE, ENGINEER, 








+ 
*# 
# 

‘ee 
és 
4 

, 3 
7] 

if 





Nov. 5, 1869.} ENGINEERING. 


a= 








NEW BLACKFRIARS BRIDGE : COMMENCED JUNE, 1864, COMPLETED NOVEMBER, 1869. 


MR. JOSEPH CUBITT AND MR. HENRY CARR, ENGINEERS. 
(For Description, see Page 310.) 
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PUBLIC WORKS, INDIA, AND CIVIL 
ENGINEERS. 

We have received from the Secretary of the Institution of 
Civil Engineers the following documents relating to the 
recent accusation of the Indian Government, already com- 
mented upon by us. 


I. 
Extract from the Minutes of the Council of the Institution 
of Civil Engineers, 
Thursday, October Zist, 1869. 

“The Coundil proceeded to take into consideration the 
following extract from the Gazette of India, September 
4, 1809: 

‘ Public Works Department. Notifications. Establéghment. 
‘ Simla, the 3ist August, 2869. 

‘No. 242.—Whereas the Governor-General in Cound. is 
given to understand, that in the Civil Engineerin, 
in England, it is a recognised practice for Civi 
employed by public companies and otherwise, to receive, in 
addition to the salaries paid them by their employers, com- 
mission on contracts given out, or stores and materials ordered 
or inspected by them, and other like peeuni iderations 
for services done, or intended to be done, which are considered 
legitimate sources of emolument; and whereas # considerable 
number of Civil Engineers, who have practised in Ragland, 
have lately been employed by the Goverment of India, and 
the number of such Engineers is likely to increase ; 

‘1. It is hereby notified for general information that every 
person in the service of the Government in the Public Works 
Department in any part of British India, whether Civil or 
Military, must consider his salary or pay, as regulated by 
the rules of the department for the time being, or defined in 
any agreement with the Secretary of State for India in 
Council, and whether it is drawn wholly or in part in the 
Public Works Department, or the Military Department, to 
be his sole legal remuneration ; and that the receipt of com- 
mission, or any other consideration whatever, directly or 
indirectly, on account of any business or transaction in which 
he shall be concerned in behalf of the Government, whether 
in India or elsewhere, is prohibited. 

‘2. Every officer of the Government is bound to report to 
his departmental superior every infringement of the above 
rule which may come to his knowledge. 

“(Signed) KR. Sraacugy, Colonel, R.E., 
Offg. Secretary to the Govt. of India.’ 

“ It was resolved unanimously : 

“1. That this Council, on behalf of the Institution of Civil 
Enginegrs, incorporated by Royal Charter, and representing 
the Profession generally, emphatically deny that, ‘in Eng- 
land, it is a recognised practice for Civil Engineers employed 
by publie companies and otherwise, to receive, in addition to 
the salaries paid them by their employers, commission on 
contracts given out, or stores and materials ordered or 
inspected by them, and other like pecuniary considerations 
for services done, or intended to be done, which are con- 
sidered legitimate sources of emolument.’ 


“2. That the Council assert that “e Civil Engineer 
"y 


detected in such practices would be held the Profession 
to be guilty of di ful conduct, which would disqualify 
him from being a Member of this Institution. 

“3. That it is deeply to be regretted that so grave a charge 
should have been received and published by the Government 
of India without proper inquiry; as such inquiry would 
have shown that the charge was absolutely untrue. 

“4, That such an imputation, stamped as it is with high 
authority, is caleulated to do grievous wrong to an honour- 
able Profession, and has created a deep and general fecling 
of indignation. 

“6. That the Council appeal with confidence to the Govern- 
ment of India to cause the scandalous statement contained in 
the Preamble of the Notification No. 242 to be withdrawn. 


“6. That the Council request the President on behalf of | 


the Institution, as representing the Profession, to transmit 
copies of these Resolutions to the Secretary of State for 
India, and to the Governor-General of India.” 
Signed on behalf of the Council, 
Cuartes Herron Grecory, President. 
A true Extract. 


October 23, 1869, James Forrest, Secretary. 


IL. 
The Institution of Civil ineers, Established 1818—In- 
corporated by i Charter 1828. 
25, Great George-street, Westminster, S.W., 
October 23, 1869. 
My Lord Duke,—I have the honour to lay before your 


Grace the enelosed Extract from the Minutes of the Council | 


of the Inetitution of Civil Engineers, in reference to Notifi- 
cation No. 242 published in the Gazette of India, in 
whi h it is implied that professional dishonesty is a practice 
which is recognised as legitimate by the Civil Engineers of 
this country. 

I hope that our Profession is sufficiently known to your 
Grace to render any official contradiction unnecessary to 


exonerate us in your opinion from such a charge. But the | 


public at ‘large can hardly sup that such a statement 
could have emanated from the Government of India without 
satisfactory proofs of its truth ; and I eannot exaggerate the 
feeling of indignation which has been aroused by the Notifl- 
eation among the Civil Engineers of this country, and those 
engaged in India. - 
I have been requested by the Council to ask Grace t6 
be so good as to give us an audience upon this subject, at 
your earliest convenience. Meanwhile, I beg to assure 
(race that we feel the utmost confidence that we shall not 
look to you in vain for such measures of justice as ; 
authoritatively clear our Profession from de disqracetil 
unputation which has been authoritatively fixed upon us,” 
I have the honour to be, my Lord Duke, 
Your Grace's most obedient Servant, 
Cuaries Hvurtroy Greeory, President. 
To His Grace The Duke of Argyll, K.T., &., 
Secretary of State for India. 


Iil. 
The Institution of Civil Engineers, Established 1818—In- 
seiprited by Royal Charter 1828. 
25, Great George-street, Westminster, 8.W., 
October 27, 1869. 

My Lord Duke,—Having reference to the interview your 
Grace was this day p’ to accord to the Deputation of 
the Institation of Civil Engineers, I am desired by the 
| Council of the Institution to state im writing for your Grace's 


more specific im! | PEE St 
1. That the not ise the acceptance 
7 of eon or r payments, except 
he Profession 


sir immediate employers. 
 Gisti discountenances, re- 
conte a implied in the Notifica- 
recently by the Public Works Depart- 
the Government of lei. 
That if is a rule of oo bow oer not to receive _ 
ip any person ted, or believed to be tainted, 
Wi. our of the pel swore and corrupt practices alleged in such 


4. That if it be possible to cite instances of misconduct by 
persons calling lves Civil Engineers, yet that any 
such instances are entirely exceptional, and amount to flagrant 
from the well understood and well recognised 
jee Of the profession, and therefore cannot justity the 
accusation contained in the Notification in question. 
Lhave the honour to be, my Lord Duke, 
Your Grage’s most obedient Servant, 
Cmanctes Hurron Geecory, President. 
To His Grace the Duke of Argyll, K.T., &., 
Secretary Of State for India. 
IV. 
The Institution of Civil Engineers, Established 1818—In- 
corporated by Royal Charter 1828. 
25, Great George-strect, Westminster, 8.W.., 
28th October, 1869. 

My Lord,—I have been requested by the Council of the 
Institution of Civil Engineers to transmit to your Excellency 
the enclosed copies of an extract from the Minutes of the 
Council, and of two letters written by me on their behalf to 
| the Secretary of State for India. 

I beg to request your Exceliency’s serious consideration of 
| a question vitally affecting the honour of our Profession, in 
the assurance that you will be anxious to do us the justice 
which we respectfully ask from the Government of India. 

I have the honour to be, my Lord, 
Your Excellency’s most obedient Servant, 
} Cnranurs Hvurron Greeory, President. 
| To His Exeelleney the Earl of Mayo, G.M.S.L, K.P., &e., 
| Governor-General of India. 
V. 
India Office, October 29, 1869. 

Sir,—I am directed by the Duke of Argyll to acknowledge 
receipt of your letters of 23rd and 27th mst., protesting on 
behalf of the Institution of Civil Engineers against an im- 
putation considered to have been made against the British 
engineering profession in a Notification of the Government 
of India, wherein it is assumed to be a “ recognised practice” 
in England “for Civil Engineers employed by public eom- 
panies and otherwise, to receive, in addition to the salaries 
| paid them by their employers, commission on contracts given 
| out, or stores and materials ordered or inspected by them, 
and other like pecuniary considerations for services done, or 

intended to be done, which are considered legitimate sources 
of emolument.” 

In reply 1 am directed to state, that the Duke of Argyll 
will immediately communicate with the Governor-General 
of India on the subject to which these letters relate, desiring 
| to be informed of the circumstances which led to the issue of 
| the Notification in question. 

His Grace considers it almost superfluous for me to add 
| that he regards with implicit confidence the indignant re- 
| pudiation by the Institution of any recognition of the practice 
| referréd to in the Notification. 

I am, Sir, your obedient Servant, 
C. H. Gregory, Esq. M. E. Guay Derr. 











CIVIL ENGINEERS IN INDIA. 

Tae following letter has been addressed by Mr. John 

Hawkshaw to the Secretary of State for India. 
(Corr.) 
“93, Great George-street, Westminster, Oct. 30. 

“My Lort Duke—A statement headed ‘Public Works 
Nobifications— Establishment,’ signed by 
Colonel Strachey, Officiating secret to Government of 
India, has lately made public, which alleges that the 
Governor-Ge Council is given to understand that in 
the civil engineering profession in England it is a recognised 
practice for civil engineers employed by public companies 
and otherwise to receive, in addition to the salaries paid 
them by their emplovers, commissions on contracts given 
out, or stores and materials ordered or inspected by them, 
and other like pecuniary considerations for services done, or 
intended to be done, which are considered legitimate sources 
of emolument. 

“ If the Governor-General were in this country the course 
to have adopted would have been to have asked for the au- 
thority for this statement; but as the statement is already 
in the hands of thé public, and so long as it remains uncon- 
tradicted will nevessarily do much harm, I beg leave to ad- 
dress you on the subject. 

“TI cannot undertake to say that no person guilty of such 
delinquencies has ever found his way into the profession to 
which I belong; but this I can say, that such practices, in 
my opinoin, and, I believe, in the opinion of every respect- 

member of my profession, would be deemed to be 
y dishonest, and would unfit the persons guilty of them 
for any office of trust whatever; and whoever has informed 
the General that such conduct is the recognised 
— of civil engineers in England has grossly misled 


; 
| Department,’ ‘ 








“ The fact of my having bag necgeer saree g for 
many years in connexion with m railways, Js. 
cern I feel for the honour of my profession, must be my ex- 
euse for this letter, and for giving it publicity which 1 do by 
forwarding copy of it to the Editor of the Times. 

to be, my Lord Duke, your obedient, 
“Joun Hawksuaw. 


“T have the 
humble servant, 

“ His Grace the Duke of Argyll, &c., Secretary of State 
for India, India Office.” 


MILITARY AND CIVIL ENGINEERS, 
To tue Epitor or Exatnzegine. 

Str,—Do any of your readers happen to know if it be true 
that the Pall Mail Gazette numbers among its contributors 
officers of Royal Engineers? (Such is the current impression.) 
If so it may account for the industrious manner in which 
that journal, in the article recently published in its columns 
and copied into the Times of Saturday last, endeavours to 
connect Messrs. Bazalgette and Cooper with the “ White. 
chapel affair,” under the head of “ Illicit Profits,” most 
likely with the view of its being used aguinst the profession 
by its enemies in India. 

This slandering of the civil profession by the Royal En- 
gineers is nothing new. If you turn to page 25 of the Report 
of the Barrack Works Committee, issued in 1862, you will 
find Colonel W. G. Hamley of the Royal Engineers stating 
that: “ The chief superintendent, that is to say where money 
is concerned, should be military. I feel strongly upon that 
point.” And again on being asked the question, “ Have you 
good grounds from your own experience for entertaining that 
opinion?” the reply was, “ I conceive that I have.” 

This is only a specimen of how the Royal Engineers slan- 
der their brethren of the civil profession. For throughout 
the same report will be found the attempt by officers of Royal 
Engineers to make it appear that both architects and civil 
engineers are as a class too corrupt to be entrusted with the 
expenditure of public money. By-and-bye we shall have it 
said that it would not be safe to entrust the working of the 
telegraph system to civilians because they might sell private 
communications to interested parties. 

I am, Bir, &e., 
Viator. 
To tae Epttor or ExGingeRiyo. 

Srr,—The system employed in the little kingdom of Norway 
is, I think, the fairest in existence. When a military engincer 
is employed in any civil work either under Government or 
not, he is obliged to get himself placed upon the surnuméraire 
list, or, in other words, he loses his salary for the time he is 
employed as a civil engineer, but retains his quarter allow- 
ance (¢ of his salary) and is licble to be called in at any time 
if necessary. He is promoted according to usual rules as if 
he was on the active list, but he is generally obliged to leave 
his civil employmer.: on promotion. He gets only the same 
salary as a civil engineer would get for the same work, and 
the only real advantage he has is that he can fall back upon 
his official pay, should he be without employment. 

Yours truly, 
P.B. F. 





Crvm axp Mecwasicat Enoixrers’ Socrety.—The 
Annual Dinner of this Society took place on Saturday the 
30th ult., at the Restaurant, Westminster-chambers, the 
President, W. Forsyth Black, Esq., presiding, supported by 
Messrs. G. J. Dawson, Frederic H. Roberts, J. 6. Walton, 
G. R. Godson, William Meakin, Arthur C. Pain, Michael 
Sefi, A. H. Lavers, J. Wagstaff Blundell, and several other 
members and visitors. The usual loyal and other toasts 
having been given, success to the Society followed, which 
was very cordially drank and responded to. We have much 
pleasure in observing that during the evening a very com- 
plimentary eulogium was given to Mr. Frederic H. Roberts 
and to Mr. G. J. Crosbie Dawson—both those gentlemen 
having materially assisted in increasing the efliciency of the 
Society—the former having given his services as Honorary 
Secretary, and the latter as Honorary Treasurer, for several 
years. it was decided at a past meeting that the Society's 
thanks should be given them in writing, and advantage was 
taken on this oceasion to present them with a very handsome 
engrossment on vellum, suitably illuminated, the wording of 
which was to the following effect:—“That at a General 
Meeting of the Civil and Mechanical Engineers’ Society, 
held on the 23rd of June, 1869, the following resolutions 
were unanimously adopted. To Frederie Hebberd Roberts, 
Esq.,C.E., and G.J. Crosbie Dawson, Esq.,C.E., late Honorary 
Secretary and Treasurer to the Civil and Mechanical En- 
gineers’ Society. That the Society accepts with much regret 
the resignation by Messrs. Roberts and Dawson of their re- 
spective offices, and desires to express its high appreciation 
of the very efficient manner in which they have discharged 
their duties for the long period of nine years. That the 
Society further desires to convey to Messrs. Roberts and 
Dawson its best thanks for their zealous efforts to increase 
its numbers and extend its influence. Gigned) W. Forsyth 
Black, President; William Meakin, Honorary Secretary; 
Arthur C. Pain, Honorary Treasurer.” Messrs, Roberts and 
Dawson, in responding to the toast drank to their health, 
thanked the members of the Society for the high compliment 
that had been passed to them, and assured them that it 
would always give them pleasure, in the respective offi-ss 
they now hold in the Society, as Member of the Council and 
Vice-President, to render every assistance possible for the 
Society’s benefit. 

Giascow Harsove Extensios—Mr. James Deas, resi- 
dent engineer to the Clyde Trustees, has favoured us with a 
copy of a very elaborate report by Mr. J. F. Bateman and 
himself on the extension of the harbour of Glasgow. As it 
is issued for private circulation, and as the eopy has only 
come into our hands to-day, we simply make a “ Note” in 
reference to the report, and promise to return to it at the 
earliest opportunity. It may be mentioned here, however, 
that the proposed works involve an outlay of about one and 
a half millions sterling. 
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THE PROTEST OF THE INSTITUTION. 

Tue promptness with which the Council of the In- 
stitution of Civil Engineers has taken action in the 
matter of the recent accusation made by the Indian 
Government against the profession, and the readiness 
with which the resolutions of the deputation were re- 
ceived by the Secretary of State, who undertook that 
the whole matter should be laid before the Government 
in Council at Simla, shows the determination, on the one 
hand, to obtain an investigation of the motives which 
led to the charge, and, on the other, a sincere desire 
to give every facility for making the inquiry complete 
and satisfactory. "The position leaves nothing to be 
desired, and will lead to an exposure of the motives 
which actuated the concoction of the Notification. 
The expressed direction of the Duke of Argyll to be 
informed of the circumstances which led to its issue, 
must be answered by no equivocation, but by a direct 
reply, a substantiation and explanation of the charges, 
or a retraction of them altogether. If the former al- 
ternative is chosen, and we trust it will be, the pub- 
licity courted by the Institution will be obtained ; if 
the latter be decided on, the weakness and incapacity 
of a Government which allows itself to be led blindly 
by party interest, will be exposed. 

We do not believe for a moment that the military 
interest in India will quietly relinquish the position it 
has chosen, for such a course would consign it to im- 
potency and embalm it in contempt. And we have 
good reason for supposing that it will attempt to stand 
its ground and justify its motive, fortifying itself be- 
hind sueh evidence as it has gathered from the corrup- 
tion of the Public Works Department, and which, if 
report speaks true, is plentiful enough amongst the 
sub-officials of the department, and for which the 
superior officers are doausidoes responsible. It is 
eaeetans, however, to anticipate the course that may 
ve adopted ; it is sufficient to know that we may be 
soeend the defence will be characterised with an 
audacity as unscrupulous as that which marked the 
accusation, But in any case the result will be satis- 
factory, for it will evolve one of two things, either that 
the civil engineers are, as stated, corrupt in their 
practices, and therefore unfit to be recognised by the 
profession, or that the military power is so influenced 
by prejudice and party feeling ss to be unworthy of 
ligh authority. If the former, the sooner the facts are 
known the better, though assuming them to be super- 
latively glaring, the accusation of “r ised prac- 
tices” is still as unjustifiable as ever ; if the latter, the 





we may 
that in thus publishing its libellous statement the 
military interest has done well on behalf of the 
sion and India itself, and we may fee! assured that 
first step of the Council of the Institution at the out- 
set of this affair, and the hearty co-operation of the 
Secretary of State, will conduct this most important 
discussion to a satisfactory issue. 








AMERICAN LOCOMOTIVE BOILERS. 

Some little time ago, a committee was appointed by 
the American “ Railway Master Mechanics’ Associa- 
tion” to investigate the subject of boiler construction, 
and this committee, which consisted of Mr. S. J, Hayes, 
of the Illinois Central Railroad, Mr, H. Anderson, of 
the Chicago and North-Western Railroad, and Mr. 
C. F. Jauriet, of the Chicago, Burlington, and Quincey 
Railroad, have lately issued their report, which con- 
tains some interesting particulars concerning this 
branch of American railway practice. One of the first 
points to which the committee directed their attention 
was the employment of steel plates for the construction 
of fireboxes, aud their report speaks very decisively in 
favour of this material. Formerly, as most of our 
readers are no doubt aware, the fireboxes of American 
locomotives were almost exclusively constructed of 
iron, and so long as wood was the fuel generally em- 
ployed this material answered well. When, however, 
coal fuel came largely into use, the iron plates, even of 
the best brands, were found to give trouble by blister- 
ing, the average duration of an iron firebox on the lead- 
ing lines seldom exceeded three years, and being often 
less than eighteen months. Under these circumstances 
copper fireboxes were introduced as in this country, 
and as long ago as 1858 is was stated in a report of 
the Pennsylvania Railroad Company that the average 
duration of the copper fireboxes on their line had 
been found to be five years, while that of ¢wo iron 
fireboxes was from three to four years only; and 
further that the cost of the copper firebox was about 
55/. less than ‘that of the two iron boxes. Similar 
results have been obtained on other lines; but, not- 
withstanding this copper, although largely used, does 
not appear to have ever become a favourite material 
for fireboxes with American locomotive superinten- 
dents, In fact Mr. Millholland, of the Philadelphia and 
Reading Railroad, who made many experiments on the 
relative durability of iron and copper fireboxes some 
years ago, has stated that with anthracite fuel a greater 
mileage could be got out of properly constructed iron 


boxes than with copper ones, the former lasting | 
about 60,000 and the latter about 40,000 miles. | 


This latter is undoubtedly a very low mileage for a 
copper firebox, being only about one-fourth that 
usually obtained in this country; but the fact is ac- 
counted for by the severe abrasive action of the an- 
thracite fuel. With bituminous coal, on the other hand, 
copper was found to answer far better than iron; and 
as the use of such coal increased it would no doubt, 
but for the introduction of steel, have become, as in 
this country, the material generally used for fireboxes. 

In 1861, however, the high first cost of copper fire- 
boxes induced the Pennsylvania Railroad Company to 
experiment upon the use of steel, and in that year 
two boxes made of homogeneous steel manu- 
factured by Messrs. Hussey, Wells, and Co., of Pitts- 
burg, were constructed and placed on the line. 
‘These fireboxes, which have never been repaired, or 
shown signs of failure in any way, are still at work, 
and it is stated in the report to which we have re- 
ferred that when examined recently they were appa- 
rently as good as ever, although the engines have been 
employed on heavy service. In 1866 the Pennsyl- 
vania Railroad Company had seventy-six steel fire- 
boxes in use, none of which had failed in any way, 
while thirty-one others were placed on the line last 
year, and at the present time the company are making 
fireboxes of no other material. The plates used are 
din. thick, with the exception of tube-plates, 
which are } in. thick, and they are manufactured by 
three different Pittsburg firms, Analyses of these 
plates have shown that — but from 0.21 to 
0.12 per cent of carbon. plate has a test piece 
cut from it, one end of this test piece being bent cold 
aud the other end being similestg bent after the test 
piece has been heatedto a cherry red heat, and then 
cooled by plunging it suddenly in cold water. All 
plates less than gin, thick are expected to double 


hoxes, and that it is still ta 
tion. 

Amongst the other advantages of steel 
the commithen $e which we have referred direct atten- 


plates, and inasmuch as incrustations of this 
kind are bad conductors of heat they infer that the 
use of steel for fireboxes will give somewhat extra 
steaming power. The general conclusion of the com- 
mittee as to the use of steel for fireboxes is well worth 
seer Sepies: they say: “Your committee feel as- 
sured even with the limited amount of informa- 
tion they have been enabled to present for your dis- 
cussion, sufficient facts have been elicited to warrant 
them in deciding emphatically in favour of homo- 
neous steel plates for the fireboxes of ali locomotives 
sew te bituminous coal, and that as a material for 
boiler plates for general construction, it combines in a 
— degree than any other the principal requisites, 
urability, safety, and economy, and the ave to 
urge upon the of the Association the impor- 
tance of testing the matter under their own immediate 
supervision, believing the results will prove the 
correctness of these views.” 

With regard to the external shell of the boiler the 
committee consider that for a barrel 4 ft. in diameter, 
steel plates from } in. to #,in., or iron plate ¢ in. 
thick, should be used, these thicknesses being less 
than would be employed under similar circumstances 
in this country. ‘They also recommend that all seams 
should be double rivetted, the rivets used, whether 
iron or steel, p # in. diameter and being placed 
zigzag at a pitch of 12 in. from centre to centre; and 
even where the double rivetted joint is not necessary 
for strength, they consider it advisable to employ it as 
an extra security against the leakage. The butt-joint 
with single covering plate has been used to some 
slight extent in the States, and in some instances 
with excellent results; but itis stated that with the 
bad water used on many of the lines it is found more 
difficult to keep tight the double rivetted seam. 
This, however, appears to us to be only a question of 
workmanship, as, if the latter be the butt-joint 
can certainly be made as tight as any other. the 
butt-joint with inside and outside covering strips— 
decidedly the best form of rivetted joint for longi- 
tudinal seams, and one which is coming largely into 
use in this country—we find no mention whatever in 
the committee’s report. 
| For staying the crowns of fireboxes we find the 
|committee recommend the use of transverse stays, 
|each composed of two plates § in. thick, and not less 
| than 4in. deep, these slahae being welded together at 
| the ends, and further connected by rivets and thimbles. 
|A space of lin. at least is to be left between the 
| underside of the stays and the crown, and the stays 
| are to be bolted to latter by fin. iron bolts 
{conical under the head and m Ser 4in. apart from 
centre to centre. Each stay also is to be connected 
| to the crown of the firebox casing by two sling stays 
| having each a section of 2in. by fin. For staying 
, the back plate of the firebox casing and the smokebox 
| tube plate, the committee recommend the use of stays 

14 in. in diameter, extending from these plates to t 
upper part of the boiler barrel near the middle of its 
‘length, each set of stays extending somewhat past the 
longitudinal centre of the length of the boiler, so 
that the front stays overlap the back stays. The use 
of ordinary longitudinal stays extending from one 
at oe aga is condemned as being liable to he 
be ren gunrded gut by"giving them suitalo 
i inst iving them suita 
| ou oo neon the Sal lo-at tht leenth. ; 

he diameter of tabes recommended by the com- 
mittee is 2 in., and they further recommend that they 
should not be less than 11 ft. long, and that they 
should be placed in vertical rows, the between 
them when water of ordi purity is used bei 
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which would otherwise be carried off by the waste 
gases is absorbed by the boiler. 

Taken as a whole, the report of the committee, 
although interesting as indicating the present state of 
a most important branch of American locomotive 
yractice, is, we must own, somewhat disappointing. 
Vith the exception of that portion treating of the 
use of steel, we find nothing in it relating to what is 
in this country considered to be advanced practice in 
boiler making. There is nothing in the report about 
the advantages of machine rivetting, of drilled rivet 
holes, of butt-joints with planed-edge plates, of welded 
joints, of drilling plates after they are put together, 
of the relative sienfeme of steel and iron rivets, or 
of numbers of other details which go to make up the 
best practice here and on the Continent. The com- 
mittee, in fact, seem to have founded their report 
exclusively upon American practice, whereas it appears 
to us that the value of their labours would have ma- 
terially increased if they had obtained information as 
to what was being done elsewhere, and had judged 
how far the systems of boiler making, adopted in the 
best workshops here and ou the Continent, could have 
been usefully introduced in the United States. It is 
not long since we drew attention to the great number 
of locomotive boiler explosions which annually take 
place in America, and the perusal of the report above 
referred to, confirms us in the opinion which we then 
expressed, that as far as boiler-making is concerned, 
American locomotive engimeers are in arrear of the 
best European practice. 


THE PROFESSION AND THE 7/MES. 

Tue Times and its satellite, the Pall Mail Gazette, 
have, during the past week, taken much trouble to 
help forward the Indian military interest by seeking 
still further to brand the members of the civil engineer- 
ing profession with the accusation so boldly put for- 
ward at Simla. And, first, the writer of an article 
published in the Pall Mali Gazette, on the 29th of 
Uctober, and headed “ Illicit Profits,” took for his 
text a distorted account of the Whitechapel Improve- 
ments’ discussion, which was so ingeniously perverted 
to suit the end in view, that it would appear that all 
the executive officers of the board, from Mr. Bazal- 
gette downwards, were in league with the contractors. 
We can easily imagine the motives which prompted the 
publication of this special charge at a moment when 
Mr. Bazalgette, incapacitated by ill-health, had been 
obliged temporarily to resign his post, and was not 
present to defend himself; but it is difficult to under- 
stand how the Pall Mail Gazette could take the re- 
sponsibility of such misstatements as were published 
in its accusation against the Board of Works. As| 
the fact really stands, a portion of the work had been | 
executed with bricks of a quality inferior to the 
specification, but this, as it happened, was only in 
the vaults ; the brickwork of the subway has been cut 
into in various places, and the most careful examina- 
tion made, and the whole of the subway and other im- 
= portions are fully equal to the specification, 
0th in materials and workmanship. Pending the re- 
port of the Committee on the subject, which will be 
delivered to the Board of Works to-day, we content 
ourselves with stating on authority that there has never 
been a charge brought against any of the Board’s 
servants with reference to “ Lilicit Profits.’ Thus far 
the Whitechapel Improvements’ charge. The Pail 
Vall then proceeds to assure its readers that this is 
an illustration of the secret working of the whole 
calling, m which not only the “ civil engineers at the 
top of the profession take cheques for thousands from 
contractors,” but that each member of their staff, 
down to the office-boy, has “to be made safe.” 
Moralising over this spectacle of wholesale bribery and 
corruption, the Pal’ Mail retires and the Times takes 
up the question. Takes it up more boldly and asserts 
more recklessly than its contemporary, for not content 
with assuming as granted the alleged Board of Works’ 
frauds, it stamps the whole profession with the same 
brand, it contrives to throw some of the dark shadow 
of the recent Admiralty disclosures over Great George- 
street, and above all assumes that the Simla accusation 
is beyond dispute, because it bears the authority of the 
Governor-General of India. We have no space to 
follow in detail the numerous assertions contained in 
the 7imes leader, they all point to the same conclusion, 
the desire to defame and calumniate a profession, 
by which alone the resources of the country have been 
developed, and her real greatness secured. Nor need 
we refer to the most recent article upon the subject in 
last night’s Pall Mall Gazette, further than to note 
its sceptical acknowledgement of Mr. Hawkshaw’s 
purity, and the assertion (which marks the collusion 





between both papers) that the scandalous assertion 
of the Indian Government is an unanswerable proof 
of the universal professional corruption. : 

We have to look to India for the source from which 
has sprung this apparent determination to bring en- 
gineers into disrepute, and we fear that the members 
of the profession can — no’ justice from the 
journals we have named. one does not hesitate 
to identify two of our leading engineers as practitioners 
in dishonesty, the latter deals more in generalities ; 
but both will ultimately combine, we venture to say, 
in pushing the interests of the military clique in the 
Public Works Department when the season of contest 
arrives. 

But the real question at stake is the future pro- 
sperity of India as connected with the public works, 
and we may at last hope for full and unprejudiced con- 
siderations of this question. Its importance rises far 
above that of all party differences, but it is satisfactory 
to remember that the department which asserted that 
civil engineers are professedly open to bribery, are them- 
selves defaulters in their estimates of the past year to 
the amount of $41,000/., of which 331,000/. has been 
spent without authority. With such statements 
before us, the Simla calumny will be productive of the 
best results if it leads, as we believe it must, to an 
official inquiry, and though the general and individual 
slanders of the Pall Mall Gazette and the Times can- 
not be forgotten, the fact that they are only the argu- 
ments of unscrupulous partisanship, deprives them of 
all real weight. 


BLACKFRIARS BRIDGES. 

Att. traces of old Blackfriars-bridge have long since disap- 
peared, and to-morrow the new structure, which has arisen 
on its site, will be formally opened to the public. A 
century has passed since Robert Mylne completed his work, 
then the grandest of its class that ornamented the City of 
London, and before all remembrance of it has faded, it will 
be interesting to recall some of the leading incidents con- 
nected with its projection and constraction. 

In the beginning of the year 1754 an ardent civie re- 
former circulated a pamphlet upon the necessity of carrying 
out extensive improvements whereby the condition of the 
metropolis would be enhanced and the facilities for trade 
greatly increased. In much detail the author set forth the 
benefits which would arise from the adoption of his views, 
and the catalogue of these benefits is somewhat naively 
headed with ‘ Reputation.” The principal feature, how- 
ever, of the suggested improvements consisted in the re- 
commendation that a new bridge should be erected to cross 
the Thames somewhere within the liberty of the City. The 
foot of Ludgate-hill was pointed out as the most advisable 
site for such a structure, and it was urged that when the 
Fleet Ditch, then a noisome and an open stream, should be 
arched over, a commodious, spacious, and noble approach to 
the bridge would be secured, and the evils then existing, 
from the presence of the open sewer, would be at an end. 
At this time Westminster and London-bridges being the 
only ways across the river, it was naturally found to be a 
source of great inconvenience and delay for the City traffic 
to have to make so wide a detour to arrive at any point in 
the neighbourhood of Fleet-street. London Bridge, choked 
as was its narrow platform with houses, was totally in- 
sufficient to meet the demands upon it, and the lately 
opened bridge at Westminster therefore received a large 
proportion of its traffic, with the natural result, as was 
soon perceived, of drawing much business from the City 
itself, and transferring it westward. The citizens of 
London were naturally keenly alive to this growing dimi- 
nution of their trade, and the new proposition was there- 
fore warmly received and discussed. Action was taken in 
the matter by the Court of Common Council at the Guild- 
hall on the 22nd of February, 1754, and a motion was made 
for a repeal of a resolution that bad been passed on the 20th 
of the previous December, relative to the construction of a 
new bridge from London to Southwark. The motion was, 
however, lost upon division, by a majority of two, and a 
committee was formed to inquire into the existing state and 
the needful alterations of London-bridge. On the 21st of 
March the committee notified their resolutions to ascertain 
the existing state of London-bridge, its revenue and con- 
dition. Mr. Dance, then the City surveyor, reported to the 
committee that the foundations of London-bridge were 
perfectly reliable, and that by an expenditure of 27,8007. 
the houses could be removed, the bridge repaired, and a 
carriage road 33 ft. wide, with foot-paths of 6 ft. on each 
side, could be thrown open to the public. The execution of 
this plan would of course further include a loss to the 
Bridge House Estate of about 4901. a year, in consequence 
of the removal of the houses and the discontinuance of the 
rentals they yielded. 

Meanwhile, Samuel Decker, engineer and architect, he 
who had thrown a timber bridge across the Thames at 
Walton, was called into consultation by the advocates for 
the new bridge, and submitted alternative estimates, one 
for an arched structure, like the new Westminster-bridge, 
a second like the one existing at Walton to be of oak, in 
fifteen openings resting upon stone piers. The cost of the 
first was computed at 150,000. that of the second at 





60,0007. In a spirit of liberality he volunteered his 
gratuitous services to the City to reduce as far as possible 
the burden such an undertaking would entail. Mr. Dance, 
the surveyor, also submitted plans and estimates of a stone 
bridge in September, 1754, the cost 185,950/., exclusive of 
the cost of property on both sides of the river. 

Mr. Decker's proposals, the council were alarmed at the 
amount of Dance’s estimate, and resolved that the City was 
by no means in a position to advance so large a sum, but 
that if carried out, the new Biackfriars-bridge must be g 
national undertaking. 

The citizens of London were by no means satisfied, how- 
ever, with this state of affairs, and declined to rest content 
with the report of the committee, or the resolution of the 
Common Council. Trade was rapidly growing in West- 
minster, and alarmed merchants eyed jealously the 
prosperity of the west-end, foretelling their own decadence 
as their rivals advanced. But there was no uniformity of 
action within the City, and strong party feeling arose between 
the representatives of the eastern and those of the western 
portion, the former regarding unfavourably any scheme 
which would give the latter such special advantages, as 
would be secured by a bridge at Blackfriars. The Court 
of Common Council, containing a majority of the London- 
bridge clique, continued for a long period vexatiously to 
delay all substantial progress, and to thwart the best efforts 
of those desirous to advance the whole welfare of the City by 
the new work, and indeed it is probable that Mr. Dance’s esti- 
mate was purposely framed as high as possible to deter steps 
being taken towards its prosecution. Thus while the eastern 
wards opposed the building of a new bridge, and advocated 
the extensive repairs of the existing one, the western wards 
refused to sanction the expenditure of money for the latter 
purpose, and urged with successful arguments the soundness 
of their views. But the diligence of the opposition collected 
evidence to prove that a vast damage would be done to the 
river navigation by a bridge from Southwark to Blackfriars, 
and ultimately the Common Council was forced into the 
appointment of a second committee, which delivered its 
report of the 15th of January, 1755. This report decided 
that the erection of such a bridge would vastly damage the 
navigation and endanger the shipping, and that the City 
commerce would also greatly suffer. This report, so 
palpably prejudiced, was with great labour overthrown by 
the Blackfriars bridge agitators, and after long disputes, a 
division was obtained, which gave a majority of 26 in 
favour of the refusal of the report, and the opposition vainly 
endeavoured to pass a resolution to apply to Parliament for 
an act to improve and strengthen London-bridge. 

The promoters of the new scheme were, however, more 
fortunate, and finally on the 18th of December, 1755, on 
the eve of the retirement of the Common Council to make 
room for the members elected for the ensuing year, a motion 
was made to petition Parliament for powers to build a new 
bridge over the Thames near Fleet Ditch; and this was 
at last carried by a majority of 100 to 66 votes. 

On the 13th of January, 1756, the petition was pre- 
sented to the House of Commons, and with small opposition 
the Act was quickly passed by which the Common Council 
were empowered to build the new bridge, to take the needful 
property, to fill up the channel of Bridewell dock between 
the Thames and the Fleet-bridge, to remove the existing 
bri¢ge over the dock, to construct the necessary 
drains and sewers into the river, and to levy a fixed tariff 
of tolls upon the bridge traffic, upon the credit of which 
they were empowered to raise 30,0002. per annum, until a 
total of 160,0001. was obtained, which was the estimated 
cost of the bridge. In the same year the opponents of the 
scheme obtained an Act for the improvement of London- 
bridge, and in 1757 a temporary wooden bridge was erected 
to facilitate operations, the contractor of this portion of the 
work being paid by the City for the cost of labour, and a sum 
of one penny a cubic foot for the use of the materials. 
This structure was, however, scarcely completed before it 
was destroyed by fire, the work, it was alleged, of the ad- 
vocates of the Blackfriars-bridge scheme, who sought to be 
revenged for all the trouble which had been given them, 
and as London-bridge was then in course of repair, all com- 
munication between the opposite sides of the river was cut 
off for a month till the temporary bridge was rebuilt. On 
the 19th of July, 1759, a Common Council meeting was 
held at Guildhall, to consider upon the best means for 
carrying into execution the powers conferred by the recent 
Act for building the Blackfriars-bridge, and it was re- 
solved that a sam not exceeding 144,0002. should be raised 
within eight years by instalments of 30,0007. a year, bear- 
ing an interest of 4 per cent., the sum so raised to be re- 
deemable in ten years. Within three weeks after the 
publication of the resolution a sum of 204,1007. was sub- 
scribed, being 60,1007. in excess of the estimated require- 
ment. 

The desire of the Bridge Committee to be supplied with 
designs for the new work was answered by a variety of 
plans, amongst which were drawings and estimates from 
Smeaton, but ultimately those of Mr. Robert Myine, then 
a young man of six-and-twenty, were decided upon on the 
22nd of February, 1760. On the 26th of April the 
contract was let to a Mr, Phillips for the sum of 110,000/., 
the contractor giving security to the amount of 20,000/. 
for the due fulfilment of his work. On the 7th of June 
the first pile was driven for the work in the middle of 
the river, and on the 31st of October, at mid-day, the first 
stone was laid in the north abutment by the Lord Mayor, 
coins being placed as usual beneath the stone, and 4 
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plate of tin with a Latin inseription upon it, 
following is a translation: “On the last day 
the year 1760, and in the beginning 
reign of George I11., Sir Thomas 
Mayor, laid the first stone of this bridge undertaken 
Common Council of London (amidst the rage of an 
sive war) for the public Accommodation and Ornament of 
the City, Ropenr Myung being the architect, and that 
there might remain to posterity a Monument of this City’s 
afiection to the Man who, by the Strength of his Genius, 
the Steadiness of his Mind, and a certain kind of happy 
Contagion of his Probity and Spirit (under the Divine 
Favour and fortunate auspices of George II.) recovered, 
augmented, and secured, The British Empire In Asia, 
Africa, and America, and restored the Ancient Reputation 
and Influence of this Country amongst the Nations of 
Europe, the Citizens of London have unanimously voted 
this Bridge to be inscribed with the name of Wri11AM Prrt.” 

On the 2nd of June, 1761, at one o'clock in the morn- 
ing the timber caisson for the first pier was floated to its 
position, and on the 23rd a second ceremony was performed 
of laying its foundation stone, an inscription on black 
marble, bearing the names of the engineer and contractor, 
being inlet upon the stone. The centre of one of the middle 
arches of the new bridge was struck on the 23rd of July, 
1765, and the waterway cleared for navigaton. This event 
created at the time a considerable sensation, the span being 
22 ft. wider than the widest opening of Westminster-bridge, 
and 28 ft. wider than the main arch of London-bridge. 
That the work was carried on with the utmost expedition 
we may gather from the fact that the sixth pier, which was 
completed on the 7th of September, 1765, was finished in 
seventeen working days, exclusive of the first course of 
stonework carried by the caisson, when it was floated into 
place at a part of the river where there were 16 ft. of water 
at low tide. 

The filling up of the Bridewell Dock, and the covering 
in of the Fleet Ditch, was not included in the same contract 
as the bridge, but was carried out for 1350/., and was com. 
pleted, on the 19th of August, 1765, within three months 
from its commencement. On the same date the arch 
spanning the ditch was removed. It is worthy of note that 
this structure, and some others, together with the works 
for making the Fleet Ditch navigable, was the only part 
executed of the noble plan submitted, by Sir Christopher 
Wren, for the remodelling of London after the great fire 
of 1666. This Bridewell Dock-bridge was built after a 
Venetian model, and on its north facia it bore the follow- 
ing inscription: “This bridge was built, a.p. 1672, by 
Sir George Waterman, then Lord Mayor.” 

On the 19th of November, 1766, Blackfriars-bridge was 
first opened to foot passengers, and twelve months later for 
horse traffic, but it was not till the 19th of November, 
1769, just three years later, that it was thrown open to 
the passage of vehicles. 

It appears that a total of 166,2177. 3s. 10$d. was paid 
by the Court of Common Council for the whole of the work 
connected with the new Blackfriars-bridge ; this included 
asum of 58302. for arching over and filling in the Fleet 
Ditch, and making a new roadway on the Southwark side ; 
50002 for the extra work in the pier, and 21677. for the 
temporary bridge, which, with other charges, reduced the 
entire cost of the bridge itself to 152,8401. 38. 10}d., and 
it was completed, in ten years and nine months, by Mr. 
Mylne, who was employed by the City for that period, and 
whose charges for himself and assistants were 37621. 10s. 

This ridiculously low charge was not, indeed, considered 
sufficient by Mr. Mylne, who preferred a claim to the 


Common Council for an increased remuneration, but that 
body did not possess sufficient honesty to entertain his 
claim, and dismissed it. 

Compared with other structures of the time, Blackfriars- 
bridge was erected at an exceedingly low cost. During its 


construction, 40,060, had been expended upon the repairs 
of old Lendon-bridge, and Westminster-bridge, which 
was eleven years and three-quarters in constructing, cost 
218,810/., and upon which the engineer received a re- 
muneration of 10,7317. 10s, 

For three quarters of a century Robert Mylne’s bridge 
stood well, and remained a monument to the engineer's 
skill and the City’s enterprise; but gradually signs of 
failure began to manifest themselves; the pent-up water 
way at London-bridge was exchanged for a broad passage 
in 1831, when Rennie’s grand structure replaced the 
tottering relic of antiquity, which had somehow been 
maintained in its decay, and patched into a lingering ex- 
istence. The impediment to the free flow of the river being 
thus removed, an increased scour of its bed naturally en- 
sued, and the fair bearings beneath the caissons were gradu- 
ally undermined by the action of the stream. In 1833 
Messrs. Burgess and Walker commenced the repairs to the 
foundation and superstructure, which cost 90,000/., of which 
60,0001. were spent on the works above low water, and 
30,0007. on the foundations, but even these costly repairs 
did not avail. The piers gradually settled, and extensive 
repairs were necessary; the top hamper, in the shape of the 
heavy stone parapets, was removed, and permanent centering 
supported the arches, which could no longer stand alone. One 
great Cause of the rapid demoralisation of the bridge existed 
in the fact that the joints between the voussoirs of the arches 
were of incredible thickness, often as much as 4 in., and as 
the mortar employed was nearly pure lime, it had never 
properly set, and upon the settling of the piers the joints 





corresponding to the number of openings in the adjoining 
bridge of the London, Chatham, and Dover Railway Com- 
pany. Upon this Mr. Page's design was abandoned in 
favour of the one by Mr. Cubitt, which was finally accepted, 
the estimate being 269,000, Three hundred thousand 
pounds had been raised for this purpose out of the Bridge 
House Estates, the property left in ancient times for the 
maintenance of old London-bridge, and which had been 
augmented by land purchased in the reign of Edward VI. 
in St. George's Fields, as well as by the subsequent ad- 
ditions in the City of London, Southwark, and the eastern 
suburbs of the Metropolis. 

On the 11th of August, 1863, the first pile of the tem- 
porary bridge was driven, and within eight months the 
structure was completed. It was a magnificent work of its 
class, and reflects the highest credit upon its designer, Mr. 
¥. W. Bryant, the contractor's engineer. The bridge was 
built in two floors or storeys, so as to afford the greatest 
accommodation to carriages and foot passengers, with the 
least expenditure of space and material. The structure is 
990 ft. in length, and the footways are 16 ft. above the 
level of the carriage road. The lower floor, 26 ft., is the 
same width as the carriage road of the old bridge, the foot- 
ways above are each 9 ft. wide, or 2 ft. greater than the side- 
walks of the old bridge. With the exception of the three 
70 ft. openings for the accommodation of the navigation, 
which are spanned by wrought-iron girders 6 ft. deep, 
the whole structure is of timber. About 300 piles support 
the platform, placed 18 ft. apart longitudinally, and 7 ft. 
apart transversely, the whole being braced and strutted, until 
the bridge represents a perfect forest of timber. In con- 
sequence of the high level of the footways, the approaching 
gradients were necessarily heavy for the upper storey traffic, 
being 1 in 10 on each side of the bridge. The gradients 
for the carriage way approximated to that of the new bridge, 
namely, 1 in 40. For five years this work has admirably 
performed its duties, and would, of course, continue so to 
do for a lengthened period. Its annual cost of maintenance 
has been about 9307, 

On the 8th of June, 1864, old Blackfriars-bridge was 
closed, the traffic was permanently diverted, and the 
work of demolition went on immediately and with rapidity, 
the masonry being first broken on the second arch from the 
Surrey side. The staging and general plant for this portion 
of the work had necessarily for the most part to be avail- 
able afterwards for the re-erection, and its design, therefore, 
presented unusual difficulties. A row of piling was driven 
on each side of the old bridge, and about 110 it. apart 
transversely, a third row being carried midway on the 
bridge itself, thus reducing the bays to 55 ft. Amply 
strutted and tied together these piles supported on their 
upper ends, and at a height of 58 ft. above low water, 
longitudinal timbers which carried rails of 40 lb. to the 
yard, and upon which the travellers ran to and fro. The 
gantry thus erected had a breadth about 30 ft. greater than 
the width of the new bridge, so that not only could that 
structure be constructed within its limits, but ample room 
was left for the transference of material for the lightera to 
their ultimate positions, As the work of demolition pro- 
ceeded the central piles were gradually lengthened from be- 
low until they ultimately took their bearing in the river-bed. 
The steam travellers, which had a clear span of about 55 ft., 
were supported at the ends by the carriage which ran upon 
the gantry. They consisted of two wrought-iron girders, 
between which a shaft ran from end to end, and carried 
gearing which actuated the wheels of the travellers, being 
driven by a horizontal engine and vertical boiler. The 
upper flange of _he traveller girders carried rails upon 
which ran a small carriage fitted with pulleys, over which 
chains were passed from below to a dram worked by 
the engine before mentioned. Within three months from 
the commencement of the work, the extensive staging was 
completed and the bridge well-nigh demolished, in which 
operation the stones were detached one by one, picked up 
by the travellers, from which they were transferred upon 
lighters, a secure centering having been fixed beneath 
each arch before it was touched. 

The contract undertaken by Messrs. Thorn and Co. ex- 
tended from the north abutment of the bridge to 180 ft. 
along Chatham-place, and on the southern side from the 
face of the abutment to 170 ft. along Albion-place, 

The following are the dimensions of the clear openings 
and the width of the piers :— 

From face of north abutment to No. 1 pier, 155 ft. 


” » No.l pier » No.2 » 174 ft. Sin. 
” ” No. z » No.3 » 186 ft. Gin. 
” ” No. 3 ” ” No.4 » 174ft, Sin. 


No. 4 face of south abutment 165 ft. 0 in. 





t 
ment this curve again changes, and joins into a curve 
8992 ft. To follow this 


design, the levels of 
each span to the centre as 
At the abutments the springing level is 5 ft. above T.IL.W. 


At the yo ” » 881 ” ” 
P 


At the » ” ” 9.06 ” ” 
The rise and clear headway above high water of the 


several spans are as follows: 


ise. Clear Headway. 
ft. > ft. in. 
Ist openin ll 7 7 3 
2nd sai , ies 13 105 ee 21 6 
ard, wes 15 114 tse 25 0 
Each pier was enclosed by a series of dolphins connected 


by booms, which extended from above the new bridge on the 
north side and round the cylinders of the London, Chatham, 
and Dover Railway bridge down the river. A part only 
of this work was included in the contract of Messrs, Thorn 
and Co. The dolphins were framed with three and four 
piles, according to their position. Those of three piles were 
of 18in.x13 in. timbers, with crossed bracings 13 in. x. 
64 in., bolted with 1} in. bolts. From top to bottom @ in 
diameter chains extended, upon which the booms were free 
to move, The booms were of four squared timbers 2 ft. 
lin. on a side, bolted together by 1} in. bolts, the heads 
and nuts of which were countersunk into the timber. 

The cofferdams for the abutments consisted of two tiers 
of sheet piling, of which the timbers were 13 in. sqaare, 
having a space 5 ft. in width between the inner and outer 
row, The latter consisted of short piles, the heads of which 
extended only a short distance above the ground, and were 
driven down into the clay. The inner rows reached toa 
little above high water, and were driven to a depth of about 
$7 ft. below Trinity high water mark. The space between 
these two rows was well packed with puddle, and the inner 
inclosure contained an area 110 ft. long by 50 ft. wide. 
This area was divided longitadinally into seven bays by 
horizontal struts, which abutted upon a central row of piles, 
that were driven at equal intervals along the whole 
length of the cofferdam. There were three rows of these 
horizontal struts, from front to back of the dam, and three 
rows at similar levels extended up and down its length. 
This arrangement of dam applied, however, only to the 
southern abutment, the northern having been built in a 
single dam. 

At the rear of the dam the earth was sustained by a 
row of sheet piling, kept in place by the system of struttiug, 
The joints between the main piling of the dam were caulked 
to a depth of 16 ft. below high water, and afier the com- 
pletion of the work the outer row of short piles were drawn 
and the inner row cut off near the ground. 

The method pursued in the construction of the piers pre- 
sented many features of novelty, and has been generally 
described already in our columns. Each pier stands upon six 
independent cai of wrought iron, four of which are 
rectangular, and the two inner ones are curved to corre- 
spond with the contour of the cutwater, beneath which they 
are placed. In the middle piers the caissons are of larger 
size, but the construction is identical throughout. ‘The 
lower or permanent sectiéns of the cutwater caissons are 
made with an outer iron skin varying from § in. at the 
bottom to } in. at the top, two of the sides being curved to 
| the outline of the catwater with a radius of 24 it, 8 in., the 
| other or inner side being flat. The skin is stiffened by verti- 
cal rolled J-irons 6 in. deep, and placed at intervals of 2 ft. 
| These also serve as a means for joining the outer skin, the plates 
, of which are secured to them, The wholeis strengthened by 
horizontal curbs, placed 4 ft. apart in the upper part of the 
caisson and 2 ft. apart at the bottom. In the cutwater 
caissons the curb is made up of three girders, two curved 
to the proper form, and 18 in. deep, and one straight 
girder 2 ft. deep. The ends of all the girders are mitred 
so a8 to unite, and are joined at each angle by 1 in, 
bolts, a space being left in each case to admit the intro- 
duction of a hard wood packing. In the rectangular 
eaissons, which are 18 ft. wide by 36 ft long, the construc- 
tion is similar; the curbs are, however, only 18 in. deep, 
aud consist, like the others, of ordinary plate girders, the 
top and bottom flanges of which are 9 in.x 4 in, with 
angle irons 4 in. x4 in, by 4 in., and the web 4 in. thick ; 
the latter are strengthened by angle-iron stiffeners 2} ia. x 
2} in. x} in., placed at intervals, Midway of the greater 
length of these rectangular caissons was placed a lattice 
stiffening girder, 18 ft. 8 in. long and 8 ft. deep. The top 
and bottom flanges are of angle iron 4 in.x4 in. by éin., 
and the lattice bars are also angle irons. As at the janction 
of the curb-girders a space was left for packing at the ends 
of this stiffening girder. The curbs were secured in place 
with wrought-iron clips on one side of the flange, and 
cast-iron blocks on the other, or a length of timber was 
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substituted for the latter, which is driven between the 
flange of the curb, and an angle irom above. At the 
bettom the caissons are stiffened with a plate and angle 
iron 4 in. x 4in. x1 in., rivetted to the outer skin 8 in. from 
the lower edge, 4 second angle iron of the same dimen- 
sions being secured to the I beams, which are chamfered off 
to a sharp edge at the ends. The height of the lowest 
section of the caissons is 18 ft, that of the upper and 
temporary lengths was 7 ft. At the union of the different 
lengths a watertight joint was secured in the following 
manner. The top of the lower length, and the bottom 
of the one superimposed on it, were made with sills of 
angle iron 4 in. x 4 in. x4 in. ; to these were secared plates 
with rounded corners, the surfaces of which were traly 
planed. Two thicknesses of india-rubber were then laid 
upon the planed plate on top of the bottom length, and the 
corresponding plate of the upper length took a fair bearing 
upon the rubber. Bolts, } in. in diameter and 12 in. apart, 
fastened the lengths of the caisson together through the 
angle irons, Mallet’s buckled plates were used in the 
upper temporary lengths of the caissons instead of the flat 
plates, employed below ; these were #, in. thick, and formed 
the only important difference in construction to the lower 
sections. The six caissons forming the foundations of each 
pier were placed in position with an interval of 3 ft. be- 
tween each, and they were lowered in the following 
manner: Guiding piles were first driven, and then by 
aid of the overhead traveller the caisson was lowered into 
its proper place until its cutting edge rested on the bottom 
of the river. The ground enclosed within the area was 
then excavated, and by weighting the caisson was gra- 
dually forced into the grownd. As soon as the clay was 
reached, leakage from the river into the caisson ceased, and 
the latter being drained by Woodford’s centrifugal pumps, 
the work of excavation was carried on until the ultimate 
depth was reached; and the caisson by protracted loading 
took its final bearing. It was expected before the com- 
mencement of the work that the caisson would have to be 
sunk to an average depth of about 47 ft. below T.H.W. ; 
but in the case of the No. 1 pier—that nearest the Middle- 
sex shore—it was found that the ground into which the 
caisson had to be lowered had been scoured out so deeply 
by the action of the Fleet that unforeseen difficulties 
arose, and the depth of the caisson had to be greatly in- 
creased, to the considerable delay of the work. In No. 2 
pier the permanent portion of the caisson is 23 ft. high, 
and it is filled in to a depth of 15ft., with concrete in 
cement, upon which is placed 8 ft. of brickwork, also set in 
cement. In the other piers the permanent portions of the 
caissons are 18 ft. high, the concrete filling 10 ft. thick, 
and the brickwork 8 ft. as before. In all cases the upper 
edge of the caissons which now are incorporated in the 
bridge ia 4 ft. below low water, and in the course of con- 
struction, when the briekwork within the caisson was 
carried up to the top surface, small pile and puddle dams 
were placed across each 3 ft. space between the different 
sections, the ground dredged out to the level of the bottom 
of the foundation, the void being filled with concrete 
in cement, an uninterrupted area was obtained, upon 
which the masonry of the piers was laid, the movable 
portions of the caisson being removed piecemeal as the 
work proceeded. 

The abutments are founded upon concrete of varying 
thickness, according to the nature of the ground. On the 
top of the concrete at the face of the abutment, is placed 
3 ft. of brickwork, above which rise the courses of the 
granite facing, the front of the abutment being built with a 
curved batter of a radius of 200 ft. At the point of the 
arch springing the thickness of masonry and brickwork is 
12 ft. backed with 30 ft. of concrete. The brickwork itself 
is strengthened by counterforts 10 ft. deep and 8 ft. wide. 
The granite used in the abutments, and indeed throughout 
the bridge, is remarkable for the evenness of ita colour and 
texture, and the size of its blocks. The greater part was 
obtained from the De Lank quarries near Bodmia, in Corn- 
wall, and is the same material as the Jargest blocks in the 
Southern Thames Embankment. About 150,000 cubic 
feet were used in the abutments and piers, and principally 
im blocks of great size, eighty of them varying from 
12 te 20 tons in weight, and some 200 of them from 
6 to 10 tons. There are eight courses in the abutments to 
the springing of the arch, two 8 ft. 3 in. deep, two 2 ft. 9 in., 
and the rest 2 ft. The skew backs are 6 ft. in two courses, 
the stones of which are cramped with double cramps at 
each joint, and joggle-jointed to the courses above and 
below them. The main pedestal of the abutment is 
surrounded with a granite blocking course 2 ft. 3 in. thick, 
and the level of which is 88 ft, 6 in. above Trinity High 
Water. Upon this it was intended to place the elaborate 
bronze statuary, which formed a conspicuous feature in the 
original design, but which from motives of economy the 
Corporation think it advisable not to proceed with at 
present. Beneath the blocking course a highly earved 
capital of Pordand stone forms a highly ornate feature in 
the abutment; itis 5 ft. 3 in. deep, and rests upon the 
granite pedestal. Subsidiary capitals of the same character 
crown the piers, against which the parapet of the bridge on 
the one side, and the parapet of the retaining wall on the 
other, are finished. A third capital also of the seme 
nature, and on a level with the top ef the «pandril filling 
of the girder forms a terminal to a heavy projection, 
arising from the skew-backs. Along Chatham-place on the 
north and Albion-place on the south, the parapets of the 
abutments extend and terminate in a pedestal of Portland 





stone with a truncated conical head, which will carry 
claster of ornamental 

On each side of each abutment is a causeway of an aver- 
age length of 125 ft. and 19 ft. wide, running down into 
the river at a steep slope. Each are paved with stone upon 
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being protected with sheet piling of Amefican elm 10 in. x 
5in., main piles 16 in. x10 in. being driven at intervals of 
8ft. A horizontal timber is bolted on each side of the 
causeway to the street piling by 1} in. bolts, and at every 
8 ft. a through bolt of the same diameter ties the main piles 
together. At the face of the abutment the street piling 
turns at right angles to the canseway, and finishes against 
the abutment. The river steps leading from this level to 
the street are in three flights, with intermediate landings. 

The piers are about 130 ft. long over the cutwater and of 
the widths given above. Like the abutments, they are 
built of brick, faced with the De Lank granite, and relieving 
the end of each pier, from the top of the cutwater, spring 
short, but massive columns of polished red granite from 
Mull. The shafts of these columns are only about 12 ft. 
in height and 7 ft. Gin. diameter. Each of them is formed 
only of three stones, and the shafts stand on Portland stone 
pediments, while richly ornamented capitals of the same 
material surmount them. Into the carving of the capitals 
has been introduced a profusion of flowers, birds, and weeds 
corresponding with the ornaments upon the abutments. 
Above the capitals rises the parapet 3ft. 9 in. high, broken 
at the piers from the straight line to recesses some 10 ft. 
deep and 13 ft. wide, accommodated with granite seats. 

The spaces between the piers are spanned by wrought- 
iron riba, of which there will be nine in each span; the 
upper part of these ribs consist of straight, and the lower 
of arched girders, the former meeting the latter at the 
crown, and the spandrils being oceupied with a cast-iron 
lattice filling. In construction all the ribs are alike, but the 
face girders have cast-iron mouldings bolted to them. 
In getting the ribs into position no complete centres were 
employed, supporting piles being driven at intervals to 
support each girder as it was got into place, so that when 
the cross bracing was introduced, the keys and wedges 
driven between the piles and the ribs could be struck and 
the arch cleared with leas expense and trouble than if 
centering had beenemploved. The flooring of the bridge is 
made with Mallet’s buckle plates fastened to the road 
bearers with 4 in. bolts; these being asphalted are covered 
with a formation of broken stones and asphalte, and upon 
it is placed the granite pitching of the roadway and the 
landings of the footpaths. The cast-iron parapet, 3 ft. 
8 in. high, is highly ornamented, and is designed in the 
Venetian-Gothie style with vertical openings. 

Such are the leading facts connected with the new Black- 
friars-bridge, which will be formally opened to-morrow, in 
conjunction with the Holborn Viaduct, two of the grandest 
undertakings the Corporation of the City has attempted. 
Each has been thoroughly successful in its construction, 
and the Corporation have reason to congratulate themselves 
on their fortunate selection of engineers and contractors for 
the task. 

The following are the names of the persons principally 
concerned in the design and construction of the new 
Blackfriars-bridge : Mr. Henry Carr, of 4, Victoria-street, 
Westminster, Mr. J. Cubitt, 6, Great George-street, Mr. 
Pickett, Clerk of the Works. The contractors are Messrs. 
Thorn and Co., their engineer, Mr. F. W. Bryant, the 
president of the Society of Engineers; the ironwork was 
supplied by Messrs. Lloyds, Foster, and Co. ; the main 
portion of the granite was obtained from Mr. C. Good- 
year, of the De Lank quarries, and the sculptor who 
executed the whole of the carvings upon the bridge is J. B. 
Phillips, Esq., of Hans-place, Chelsea. 


DOUBLE-FURROWED PLOUGHS. 
Ow Thursday last week, an important trial of double-furrow 
ploughs was made on the farm of Mr. Watson, at Liberton 


Mains, near Edinburgh. Great interest has been manifested 
in this new form of plough in Scotland during the last 
twelvemonth or so, and therefore the trial under notice came 
to assume much importance in the eyes of farmers and agri- 
cultura] implement makers. The trial was made with three 
double-furrow ploughs, tested alongvide of three of the 
common swing-ploughs. The double-furrow ploughs were 
one of Mitchell’. of Peterhead, and two of Fowler's—one a 
single and the other a double-lever implement. Mitchell's 
plough is the one to which the prize of the Highland and 
Agricultural Society was awarded ; and the two implements 
of Fowler's manufacture attracted much favourable notice at 
the recent Edinburgh show. The swing-ploughs were all of 
different makes, but they were al] mounted with Ponton’s 
mould-boards. ‘The land, a twenty-five acre field, was, after 
potatoes, for wheat—a sharp loam, with an underlying bed 
of sandstone rock, which here and there cropped up towards 
the surface. Although dry, and in some places caught by 
the frost, the land was not unsuitable for ploughing, as in 
no place, except at the end rigs, did it rise up in cakes. The 
implements had all on the previous evening been adjusted to 
cut a furrow 10in. wide, and from 7} to 8 in. deep. A satis- 
factory test of the draughts of the different ploughs was 
made by Mr. Sleight, engineer to the Highland and Agri- 
cultural Society. The first plough tested for draught was a 
single-furrow plough, which was cutting as nearly as possible 
the exact size of furrow intended—10 in. wide by 74 in. deep; 
and the draught was 33 cwt. second single-farrow 
plough of the same description was found to have a draught 
of ewt. Next came one of Fowler's double-furrow 
ploughs, the double lever implement, and its draught proved 


prove to possess, is very desirable. This 
of furrow, however, necessarily causes increased friction, and 
adds to the draught, so that if the horse in the furrow an 
improved footing, it is at the expense of a harder pull, 
therefore the advantage of the wider furrow is a questionable 
one. All the three double ploughs were built on the most 
— principle, without sole shoes or side plates, with 
the view of lessening the draught, the resistance to the 
mould-board being thrown on oblique wheels which run in 
the corner of the furrow—one at the front and the other at 
the back of the plough. The difference of draught, there- 
fore, might have n ex to be much the same as that 
between a wheeled vehicle and a sledge; but the trials show 
that appearances are deceptive. It remains to be mentioned 
that the whole of the ploughs were yoked with only a pair of 
horses each, and the animals in the double furrows, though 
evidently pulling harder than the others, were quite equal to 
the work, and Jost no ground alongside their single-furrow 
neighbours. Lach of the double ploughs was easily managed 
by one man, and the work done by them was double that 
performed by the single ploughs, so that there is even more 
saving of manual labour than of horses, as the latter, if only 
a pair, have certainly more todo than if yoked toa single 
plough. A heavy pull, however, is less distressing to plough 
orses than a quick pace; and a Scotch acre, which is 
considered a large day’s work for a single plough, would bea 
very small one for a double plough, even with a pair. A 
double plough will go through an acre and a half easier than 
a single plough will in the same time turn over an acre, each 
with a pair of horses. 








Zixc.—The returns obtained from the zine mines of the 
United Kingdom show a production in the year 1868 of 
12,782 tons of zine ores, principally sulphide of zine (black 
jack), the value being estimated about 39,192/. The number 
of mines was 55: 18 in England, 15 in Wales, 1 in Ireland, 
1 in the Isle of Man. In England and Wales the chief 
production was from three counties : 3360 tons from Denbigh- 
shire, 2858 tons from Flintshire, 2061 tons from Cornwall. 
3278 tons were produced in the Isle of Man. The production 
of metallic zinc was about 3713 tons, of the value of 75,436/. 
All these figures are lower than those for the preceding year, 
1867. 


Borter Exptostons 1x Frayce.—During the year 1868 
only twenty-three explosions of boilers, steam pipes, and 
steam-heated vessels occurred in France, these explosions 
causing the death of twenty-four persons and the more or 
less severe injury of thirty-t others. Of the total number 
of explosions eighteen were caused by negligence and the 
want of proper supervision, two from accidental causes, and 
three from causes which were not satisfactorily determined, 
In this country forty-five boiler a were recorded 
last year, these explosions causing the death of fifty-seven 
and the injury of seventy-one persons. Of the French 
explosions, one occurred at a mine; one at an ironworks ; 
one on a tug-boat; six at cotton mille and other mills at 
which the manufacture of texile fabrics is carried on; two 
at sugar works; two at paper works; and two at other 
establishments. 


Usrrep Sratss’ Ironctap Fiser.—The United States’ 
ironclad fleet, although somewhat diminished in numbers 
since the close of the rebellion, still presents a formidable 
bomb-proof flotilla for coast defence, though somewhat rusty 
with age and hard knocks. Several of our best ironclads are 
fully manned and equipped, and cculd be ready at a 
moment's warning, while the entire lot could be sent along 
the coast inside of a fortnight, should such a necessity arise. 
To give our readers some idea of the numerical strength of 
our walls of iron, we append a list of the present position 
of the ironclads. ‘Those with a star prefixed carry four guns, 
those with a dagger only one. The remainder carry two 

uns each, excepting the Roanoke, which has six. At 

ague Island are lying the tAchilles, 2tna, Argos, Atlas, 
Charybdis, Erebus, Goliath, +G » tHydra, Jason, Le- 
high, Medusa, *Miantonomah, ¢Nemesis, Niobe, Spitfire, 
Tartar, and Puritan—17, and one hulk. At New Orleans, 
the Ajax, *Cyclops, Neptune, *Samson, *Tornado, and 
Vesuvius—6. At Mound City, the Circe, Fury, Harpy, 
Hecate, Iris, Minerva, Tempest, and Vixen—8. At Wark. 
ington, the Castor, tHero, Montauk, and +Orion—4, At 
San Francisco, ready for action, the *Monadnock and Co- 
manche—2. At the Naval Academy, the *Amphitrite—l1. 
In the North Atlantic Squadron, the Centaur and Dictator 
—2. At Boston, the Terror, ready for sea, and the Eolus 
and tStromboli—3. At Philadelphia, the Passaic and Scylla 
ready for sea—2. The following vessels are in process of con- 
struction :—Thunderer, at Portsmouth; *Colossus, at New 
York ; *Heela, at Philadelphia ; *Hercules, at Boston ; and 
the Niagara is being converted into a broadside vessel at Bos- 
ton—+. The Roanoke with her three turrets is in ordipary 
at the Brooklyn Navy-yard—1l. Total, 50. The torpedo 
boat Spuyten Dayvil is at the Brooklyn Navy Yard, and is 
| a most terrible engine of warfare, not so much to look at as 
to encounter. It is not to be expected that a majority of 
these vessels could fight in a sea-way; but as they were ori- 

inally designed for coast defence, it is le they would 

fe assigned to such duty.— New York , 
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2469. Rowxenr Francis Farnise, Victoria Chambers, W 
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2475. MATTHRW Wisox, 15, Wellington-street, Southwark, 





torrente 
able to other purposes.” 

2749. Jouw Wixpsor, Pulrose Mill, ron (of Man, “Improvements 
in desiccating and preserving pota' 

2761. WILLIAM Buatk and Taowas 1 Hawruons, Crateshead-on- 
Tyne, “1 in ons vebicies 
intended to run on railways and tramways. 

2778. WYLiAAM STRANGE, ianpeovesinnta ineppatiies 
for preparing warps for 

2781. Witastas isaae PALMER, Bending, “Improvements in 
machinery or apparatus used in the manufacture of Pe 

2831. WALTsr BLUNN and Jonn WILD, agement 
» An improved furnace cistern for material from which 
giass is paves and for keeping the in working condition 
daring the provess of blowing. 


2835. HEsKETH HveHes, Homerton, “ Improved means of rolling 
or reducing metal rods, bars, or tubes.” 

2845. Geores Hinton, Ancaster, Ontario, Canada, “ Improve- 
ments in obtaining and applying power by means of liquids, 
and machinery or spparatas conuected therewith,” 

2913. ALFRED COLEMAN, 13, St. Mary-at-Hill, and Waters 
COLEMAN, Whitefield, Heaton Norris, * Improvements im latches 
or loeks applicable especially to railway carriage doors.” 

2915. HeRMANN SCHILDRERG, Westminster Chambers, Victoria- 
street, * * Improved signalling apparatus for use in private or 
public buildings,” 

2921. JOSEPH DvckwortH, THomas Hoxpis, and Grores 
BESTALL JERRAM, ere pe “Improvements in the ¢on- 
struction of concrete ment buildings, structures, and 
articles, and in apparatus to be employed therein.” 

2926. Ornmrop Corresn Evans, 29, Upper Grange-road, Ber- 

“Improvements in wheels for vehicles and other 





mondsey, 
purposes.” 

2927. NewrTon Wrison, 144, High Holborn, and WrtiiAm 
CAMPION, Nottingham, “ Improvements in sewing machines.” 

2929. Joun Faearsox, Birmingham, “Improvements in water 
tuyeres for forges and furneces, and in apparatus connected 
therewith.” 

2930. JoserH WALLACR, 20, College-square, East Belfast, “An 
improved method of and epparatus for distilling alcoholic 
liquors 
WILLIAM JOHN Jonzs, King-street, Cheapside, “ Improve- 
ments in the constraction of hot-water boilers.” 

2933. JAMES CHANDLER, 17, Cottage-grove, Mile End-road, 
“Improvements in apparatus for drawing and preventing 
waste of water from pipes, mains, cisterns, or other sources, 
for domestic or other purposes, also for watercloseta, &c,” 

Richargo Lockyer Hickes, 6, Liverpool-street, Old Broad- 
street, “ Lmaprovements in the modes or methods of applying 
electricity to obtain motive power, and for other useful pur- 
poses.” 

2937. Davip Sowpenx, Reveen CALVERT STEPHENSON, and JouN 
Myers, Bradford, “ Improvements in looms for weaving.” 

2939. Joun Henry JonNson, 47, Lincoln’ s-inn-fields, “ Improve- 
ments in nail making machines. 

2241. WALTER Nogt Hartisy, Lichfleld, “Improvements in 
whitening or bleaching yarns, fabrics, and fibrous substances.” 
245. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “Im- 
provements in high and low-water level indicators for steam 

boilers.” 





2935, 


287, CHARLES Wrywpgam, Southover, near Lewes, “Im- 
provements in wheeled vehicles commonly known as veloci- 
pedes,” 

2949. ALFRED WELCH, Southall, “ Improvements in cattle tracks.” 

2951, Geor@s ANDREW MIDDLEMISs, Sunderland, “ An improve- 


ment in and apparatus for withdrawing water or other fluids in 
a6 pure a condition as possible from wells, cisterns, and other 
places where the water or other fluid is mixed with foreign 
matter; also to prevent the choking up of the pumps and 
other instruments usually used for drawing off water and other 
fiuids.” 

2953. EDWARD ALreep Cowper, 6, Great George-street, West- 
minster, “ Improvements in treating cast iron for the production 
of wrought iron and steel therefrom, and in apparatus employed 
for that pu’ 

2955. THOMAS GREENWOOD, Leeds, and Jonun KgATS, Leek, 
“Improvements in the manufacture of boots and shoes, and in 
machinery to be used therein.” 

2957. Wiiatam Ropeast LAks, Southampton-buildings, 
provements in the permanent way of railways.” 

2958, Av@uSTUS BRYANT OmiLns, 16, Mark-iane, “An improved 
process for reducing wood to a fibrous condition for the manu- 
facture of paper stuff or pulp.” 

2959. Everetr Austin Syveas, 26, Sheet-street, Windsor, 
provements in cocks, taps, and valves.” 

2960. RicHarD LONGPEN HATTERSLEY and JAMES HILL, Keigh- 
ley, “ Luprovements in looms for weaving. 

2961. Tuomas Core, JouN HiGNETT, and GrorcE LANDER, 
Liverpool, “Improvements in machinery for twisting or 
spinning tobacco.” 

2962. JOHN BennineTon BLytue, 12, London-street, “ Improve- 
ments in the mode of and apparatus for vaporising and burni 
liquid hydrocarbons for the production of heat in furnaces a | 
for generating steam.” 

2963. MaTTHEW ANDREW, Melbourne, “ lmprovements in locks 
and latches.” 


“Im- 


oe Im- 


2964. WILLIAM BENNETT, Aston, near Birmingham, and Joun 
CURRALL, Birmingham, “ Improvements in kitchen ranges.” 
2965. Exnest FARRINGTON, 63, Grande Rue Pasay, Paria, “ Im- 


provements in breech-loading firearms.’ 

266. Epwarp Brown, Lyme Regis,“ An improvement in the 
mode of propelling carriages, boats, and other vehicles by the 
hands or feet. 

2967. James Mornison and Josern Tuomas, Ferry Hill Iron 
Works, “ Improvements in the fireplace and grate of puddling 
furnaces, mill furnaces, and other reverberatory and boiler 
grate furnaces.” 

2969. Wiitiam Lincoung, Glasgow, “ Improvements in fastening 
o. recuring the joints of belts, and in the means employed 

erefor,” 
a70 Jasper Henry Setwrx, Woodland Crag, Grasmere, 
“Improvements in firearms, parts of which are spplicable for 
Use as a digging tool,” 

271. Jown Hatrorp, Brettel-lane, Kingswinford, “Improve- 

ments in puddiling furnaces used in the manufacture of iron 

and in other reverberatory furnaces.” 


seen. Sates Mcameet Laeix Thy eta -. ay a bi 

AMES HARTLEY, 

2961. Rovent | Jowmrn Bits, a a, C Liverpoo 
#, Castle-street, 1 

me tparstan for desiccating animal and 


2982. Wrisas i 





eae and WALTER Fre.p, Steen “Im whem a 
in apparatus for facilitating the copying of drawings and other 


representations, forms, or 

2987. Samvg, Wasos, Wanchenter, “ Improvements in applying 
power to the levers of certain reases used in 

cotton, and suitable for materi 

2988. CHARLES WILMAM 3, Great George-street, 
Westminster, “ Im smelting iron and steel, and 
in in connexion therewith.” 

2989, AGE, 2, Rue Ste. Appoline, Paria, 
A and securing vessels containing 


betances. 
= EpMunp i itameee “Improvements in parte of 
permanent way 
2991. CHARLES LinDsEY PAGE, e” the firm of Page and Sande- 
man, Palli-mall, Westminster, “ Improvements in packing canes 
or boxes for containing bottles or other articles.” 
2992, James Hupsox, JAmes Hvuvson, junior, and CHARLES 












9047, 
sewing machines 
3048, JonN eer discal Lincoln’s-inn-fields, “ Improve- 
PR ghee g and in d therein.” 
Paeveniok Richanp A Baker.street, Portman- 
process 





| ee improved for prodacing photographs in 

firey itp sence 
or opening a por of railwa: le 

2061. Davin Jackson and Jamns Riney, snd Gronex 
Ropert Ray, “Im for 
cutting, and dressing stone. 


, shay 

3052. Wuasan ens THOMSON, Glasgow, 
locks, latches, or bolts for fastening the 
carriages, | which improvements are also 


parposes. ; 
3053. ARCHIBALD age Arbroath, and WittsM Bexser 
ADAMSOS, per yas ts in tools, 
tural ee edhe tonal Ve 
ony ScHARR, Stuttgard, “Improvements in the 


manufacture of liquid soap.” 
3056. WiLtiam Heywoop, Saint Paul's-street, and Jomn Bot- 
TOMLEY, Ki H “ Improvements in 
pton, Min 


3057. JouN FREDERICK CREASE. : 
improved method of attaching , or other like 
to iron or other 





Hvpsox, Newcastie-upon-Tyne, “Improvements in y 
for the manufacture of paper.” 

2993. WiLttAM KLoen, Birmingham, 
method of water-colour printing. 

2994. EDWARD LAWLEY PARKER, Birmingham, “A new 
improved combined pocket corkscrew and carriage key.” 
2995. Joun Tarr and Joun CHARLES EpWAnps, , Manchester, 

“Improvements in hi for 

preparing cotton and other fibrous materials.” 
2996. WILLIAM Barsovr. Glasgow, “Im 
arrangement of stage lights, end in sh 
protecting the same.” 
2999. Epwarp Ros, pe mp = ha tting ti 
and additions in or for the 
manufacture of looped or afer fabrics, ey also of warp and 
weft fabrics.” 
3001. DonaLp Brown, 18, Clerkenwell-green, “An improved 
method of treating iron and other metal surfaces, so as to 
render the same better adapted to advertising and other 
purposes.” 
3002. Luke Brewer and WiiaiamM _ PAYER, Birmingham, “ 
improved packing licable for t tons, and 
boxes, and for all other pu where packing 14 employed. 
3004. WititaAM Ropert Lakes, Scuthampton-buildings, “An 
improved machine for drilling or boring rocks, chiefly 
for working mines, tunnels, and quarries, and for submarine 
operations.” 
2005. WituaM Ropert Lake, 8 “Im- 
provements in sewing mac! e 
3008, James WALKER, Glasgow, “ Improvements in apparatus 
for measu: fluids.” 
3009. JOHN WILsON ROBINSON and THOMA4s MURRAY, Glasgow, 
“Improvements in the burning of liquid carbons, es the tarry 
residues left in the refining of mineral ofis, fuel in 
furnaces, and in the construction and arrangement of apparatus 
and furnaces therefor.” 
3010. Epwakp THOMAS Hvewgs, 123, Chancery-lane “ Improve- 
ments in means and apparatus for regulating or 
delivery of tickets at railway stations and other similar places, 
part of which improvements is applicable to telegraphic 
sen, 
th ~ Taowas Hvenes, 123, ee “An im- 
proved lift for raising and lowering merchandise and weights of 
all desert 
3012, WILLIAM BRADSHAW ‘LEACHMAN and Jonn HoLRoyn, 
Leeds, “ Improvements in hydraulic apparatus for raising 
forcing water,” 
3013. Henry SaurrTH, Henrietta-street, Covent-garden, “ Improve- | 
ments in dish covers and in the manufacture of same. 
3014, Jon Henny Lyox, Sutton, and Witttam Lyon, Runcorn, 
« lnqroosmnents in furnaces for makin; oo a 
3015. ILLIAM EDWARD GEDGE, My, € -street, Strand, 
“ An improved elastic horseshoe,” 
3017, Henny MeLTon decomp Sheffield, “ An improved method 
of manufacturing sheep shears and other articles of cutlery. sd 
3018; Josavua Horton, [tiiverton, near Leamington, “ lmprove- 
ments in castors for farnitare.” 
9021. Joux James NANCY, Hatton-garden, “ Improved — 
for supplying thread to sewing and embroidering machines, and 
apparatus for fijling such holders 
3022. ALBERT ANGELL, Rio de Janeiro, and Josern Joun Perry, 
Red Lion-square, “ Improvements in ‘machinery or apparatus 
for heating and delivering metal bars.” 
9023. WititAM Haxce Hamur.ton McNeout, Dublin, * Im- 
provements in venetian and other blinds.” 
3024. JAmes Raper, Dudley-hill, near Bradford, and MAsow PEAR- 
SON and DANIBL MILLS, Bradford.“ “ Improvements in looms for 
weaving.” 
3026, Water Rogers and Geonce Tmcomes, jun, Watford, 
“Improvements in the manufacture of balls and mallets used 
in the game of croquet and other games, and in apparatus em- 
ployed therein.” 


“A new or improved 
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3029. Gores CoLLiNs, Preston, “Improvements in carding 
engines.” 
3031, Josern Botromiey and Wuisam Bottomiey, Bramley, 


near Leeda, “ Improvements in vrs for fulling or milling 
woollen and other woven or felted fabrics. 

3032. Josern BoTrromixy and Wiii1ak Borromiry, Bramley, 
near Leeds, “Improvements in machinery for washing and 
scouring woollen and other woven or felted fabrica.” 





| 2853. 


| 


substances, 
ary ANTONIO Baapy, Maryland Point, Stratford, ' * lmprovements 


in purifying iron or other metal." 
3059, Wi.iam Firta, i hosel Viewforth, Edinburgh, “Im- 
pores SS Ee Sane ok traction carriages for uae on 


common 
3060. James Wowsae ox end iy E seager BovsritLp, Bed- 
Improvements in steam boilers. 


ford, “ construction of 
3061, WiiliAM EDWARD ae 66, Chancery lane, “An 
improved mode or process f or preserving animal or vegetable 


substances from decay.” 
= Hvuow Pexmval, Sunderland, “Improvements in glass 
urnaces,” 


Invention protected for Six Months on the 
Denese of a Complete Specification. 
3106, Joszeru Snetpon, New Haven, Comme, US, “Im- 
provements in machinery for manufacturing brushes. 


An! Patents on which the Stamp Duty of £50 has 
been Paid. 


2756, Huwny Pariiars, Clyst Honiton, Exeter, “ Improvements 
‘abenostsing mate rials and in the manu- 


« in ma- 


Ashi 


Upper -street, Conwell-road, 
PKINS, Bow- 
machines” 


“ Improverments in 
Dated 29th October, 


Epwanp Parsons Norrn, Birm “A new Bd 
improved portable or folding reading des stand, or ¢asel. 
Dated 8rd November, 1866, 

2815. Joun Donn, Oldham,“ Improvements in self-acting mules.” 
—Dated Sist October, 1866, 

2827. James JonN HOLDEN and SEALY James Best, Birmingham, 

the doors or closures of gas retorts.”— 


Mesnacn 
and AsEpNEGO DAVID 
the construction of 


1866, 


866. 
WittaM ROBERTSON, Manchester, “Improvements in 
mules.”— Dated Sist October, 1966. 


WALTon WAITEKHEAD, 
me for combing cotton and other fibres.”—Dated Ist 
ovember, 1966, 
2838, Jawes Deas, petal and wr hapee CunsTornuge pyarenes 
17, Victoria-street, ote oye 


relating 
lst November, 1 





2876, THomas Hust, my eg semen ‘ “Im- 
i rovements in "Dated 6th Nov., 1866. 
Jostan =6LATINER CLARe, 5, Westm nster-cham x 





3034. ONRISTOPHER BRADLEY, WALTER Buaviay, end Em- 
MANUEL THACKRAY, “ Improvements in woolcomb- 
ing machinery.” 








2927, FRayxcis Cope ee 
for pressing seeds, fruits, hope, 
| Both October, 


iectoria-street, “ Improvements in ¢ 
19th November, 1 


Patents on which the Reg md Duty of £100 has 


eS ee ee pee breech- 
roa rly = oy 


2910, ALruxp Kavrp, ry ve 
ordnance and 
2971, . DANIEL Beurrancooo, Novi 


the 
3rd N ber, . 
2985. Jonnrn Susat, Taraworth, — CHARLES —. Alders 
Mill, T “Improvements in epparatus 
= ae pressure steam engines.” — Dated 


“ Improvements in presses 
other substancer.”"—Dated 


























































































































ENGINEERING. 











DAWES’S EXPANSION GEAR. 


CONSTRUCTED BY MESSRS. KITSON AND CO., ENGINEERS, LEEDS. 


A vew weeks ago we published engrav- 

ings and a description (vide page 223 of 
the mt volume) of a very neat and 
simple form of equilibrium slide valve de- 
signed by Mr. William Dawes, of Kingston- 
grove, js, and we, at the same time, 
mentioned an arrangement of expansion 
gear of which Mr. Dawes is aleo the pa- 
tentee. Of this gear we now publish illus- 
trations, our engravings showing three ar- 
rangements applicable in different cases. 
Thus, Fig. 1 shows an arrangement, suit- 
able for large engines, where the distribu- 
tion of the steam is effected by a pair of 
equilibrium slide valves, each fitted with 
the auxiliary expansion slides, the steam 
passages being in this case kept short in 
order to save steam. Figs. 2 and 3, on the 
other hand, show the arrangement fitted to 
single slide valves, the valve in Fig. 2 being 
equilibrated on Mr. Dawes’s system, already 
described by us. 

According to Mr. Dawes’s plan, the cut- 
off plates—w hich are carned by the main 
valve, either upon the flanges or body, as 
circumstances may require—are arrested in 
their progress or travel, at the proper point 
in the stroke of the piston, to give the re- 
quired degree of expansion, by being con- 
nected to bell-crank levers which are carried 
by, or caused to move with, the spindle of 
the main valve. The longitudinal arms of 
these bell-crank levers are furnished with 
rollers which work upon §-shaped or ogee 
inclines, or wedges, these inclines being 
connected, by any convenient arrangement 
of differential movement, to the governor, so that they meet 
the rollers earlier or later, according to the position of the 
governor and the power required from the engine. 

From the form of the curved inelines a greater power is 
given to move the cut-off plates at the beginning and end of 
their etrokes than at their middle position, when less power 
is required, and owing to this compensating arrangement 
the work thrown upon the governor is much relieved. More- 


Fits. 


over, as the thrust upon the governor ceases as soon as the 
inclines have been mounted by the rollers, the governor has 
a longer period to reeover itself between the times of its 
being called upon to actuate the cut-off slides than when the 
thrust of the spindles of the cut-off slides continues until the 
end of the ab» of the main valve. In our engravings, aa 
is the cylinder face; 6 the main valve; c, d, e, the arrange- 
ments for relieving the main valve of pressure, described in 


JONES’S PORTABLE FOOT-WARMER. 


Werannex an engraving, 
a very neat little contri- 
vance, which has been 
lately brought under our J 
notice, and value of* 
which is, we think, likel, 
to be appreciated in th 
approaching winter seasor 
This contrivance is a port 
able foot-warmer, design: 
by Mr. David Jones, o! 
Chandos-street, and al! 
though it is specially in 
tended for the use of rail- 
way passengers, it will un- 
doubtedly be brought int: 
use On many 
other than a railway jour- 
ney. It consists of a tin 
box, a, perforated around 
the sides, and fitted with a 
lid, a’, strengthened by 
wooden crossbars. On the 
under side of the lid is a 
layer of wire gauze, a‘, and 
below this, again at the 


the 


occasions 


by 
“@ 


ee eeee ™ 
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centre of the lid, is a square piece of tale, a*, the use of 


which we shall explain presently. Outside the lid is covered 
with a thick material, a’, similar to that used for making 
railway rugs, and a bag, d, of the same material is also pro- 
vided, as shown. Within the hox is placed a spirit lamp, 
the reservoir, b, of which extends the whole length of the 
box, and is provided at each end with a lug, b*, by which it 
is hung from the pins, 4%. This arrangement enables the 
lamp to swing round, and keep the wick in a perpendicular 
position when the warmer is packed up for carrying about, 
as shown in Fig. 2; but it would not prevent the spirits 
from overflowing if the box was tipped endways, and to 
avoid any inconvenience arising from this cause, an arrange- 
mont is employed which is shown clearly in the enlarged 
section, Fig. 3. Referring to this view it will be seen that 
the wick holder has placed around it, within the reservoir, 
two rings of wire gauze, §*, these rings holding between 
them the edge of a bag, &*, made of an absorbent material. 
The wick thus lies within this bag, and when the lamp is 
tilted it thus has only a small supply of spirit to draw upon, 
the bag preventing any rapid flow of the spirit to the wick. 
We have ourselves turned one of these foot warmers over and 
over in every possible direction without extinguishing the 
light or causing any leakage of the spirit. The wick holder, 
also, has a screw formed in it, and the screwed portion is 
fitted with a collar, 5‘, by raising or lowering which the size 
of the flame can be regulated. Above the flame is placed 
the wire gauze safety guard, ¢, and the heated air, as it rises 
is diffused by the tale plate, already mentioned, and is thus 
caused to ascend through the wire gauze, a‘, and woollen 
material, 2°, thus warming the latter. The feet are placed 
within the upper cover or bag, ¢, and a more cosy place for 


them could not be desired, as the lamp, although very smal, 
possesses a thoroughly effective heating power. The lamp 
reservoir contains a sufficient supply of methylated spirit for 
fifty hours’ consumption, and the lamp can be kept burning 
for this period for a cost of 2d. A small box is provided at 
e, for containing matches. Altogether the details of the ap- 
paratus are exceedingly well worked out, and the whole is 
very light, and packs im a convenient form for carrying, as 
shown in Fig. 2. Mr. Jones's foot-warmers, we may mention, 
are being introduced by Messrs. Blumberg and Co., of 2, 
Cannon-street. 


“TRICK’S” SLIDE VALVE. 
To rus Evrror or Enorxerrine. 

Srr,—You suggest that some correspondent may supply 
information as to the early use of the valves of the form 
claimed by Mr. J. F. Allen. 

I may say that for more than 2° years I have generally 


made regulator valves for steam engines, if sliding, on this | 
first designed one in 1847, but forget whether it | 


} lan ] 
was made 
the sa 


rhis was in the form of Fig. 1, and I have used 
form in many cases, both for locomotive and 


since 1852, though the first did not commence work until 
March, 1854. 


In 1848 I designed the valve on the same principle, shown | 


in Fig. 2, and in plan in section Fig. 3, this was made for 
the light engine “ Cambridge,” on the Eastern Counties Rail- 
way, and is a dise regulator having 3 of the area of the disc, 
minus half the bars, available as openings, the valve being 


cupped, so that when half the port was exposed to the direct | 


| preciable economy from its use in locomotives. 


| Danish artillerists. 


our former notice ; ff the cut-off plates; gq the bell cranks ; 
hh the rollers; iithe curved inclines; jy (Fig. 1) a fixed 
wedge for shifting the cut-off plates, so as to open these 
ports ; and & (Fig. 1) the differential movement for actuating 
the wedges. 

We should state, in conclusion, that Mr. Dawes’s expan- 
sion gear is being constructed by Messrs. Kitson, of the 
Airedale Foundry, Leeds. 


entrance of the steam, the other half entered through the 
sunk spaces, A, and the hollow of the valve. 
Fic.t 


CLL, Z 

I never heard of any valves on this principle being used 
by others until Mr. Porter showed me the section of Allen's 
valve in the Exhibition of 1862, and this is an exact repro- 
duction of mine, though used for a slightly different purpose, 
but one to which I certainly should have applied it if I had 
used four separate valves to one eylinder. 

Trick’s ingenious valve (if he be the inventor) was quite 
new to me when I saw it in Borsig’s works last year. Al- 


| though it may be said to be an extension of the same prin- 
| ciple, there is much more invention in it, and it is an appli. 


cation which certainly never occurred to me; but though 
admiring its ingenuity, I do not see reason to expect any @p- 
Yours faithfully, 


Sheffield, October 30, 1869. Epwakrp Reyxoups. 


Swepisn Agtitieny Exrreriments.—The artillery exper'- 


stationary engines, amongst others for all the locomotive | ments at Finspong, in Sweden, have now been completed. and 


engines built by the Butterley Company for their own use | 


the new 11} in. gun, which is made entirely of Swedish iron, 
has met with general approval both among the Swedish and 
It was fired from a distance of 580 ft. at 
a target made of six plates of iron, each 2in. thick, and 
backed with strong wooden beams. About 20 yards behind 
it was a wooden target 2ft. thick, leaning against an em 
bankment of gravel. The conical pr je ctile of the gun, 
weighing 150 lb., pierced both targets and buried itself to @ 
depth of 8 ft. in the embankment. 
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MACHINERY REQUIRED FOR INDIA. 
It is probable that the attention of manufacturers 

and inventors will shortly be directed to an advertise- 

ment which we are informed is about to be issu¢d in 


thi try as well as in Iudia, inviting competition |; 
ables: ion of Rhea fies be ike ‘ 


in machinery for the M 
market. The Rhea plant, or Chinese grass, it appears, 
from investigations which have recently been instituted 
by the Government in India, will produce, when 
properly manipulated, one of the strongest known 
vegetable fibres, fully three times as strong as the 
best Russian hemp, while very inferior preparations 
of the fibre yield a material equal to the best hemp. 
This plant can be grown over an unlimited extent of 
country in Lodia cheaply and easily, it is well suited 
to the climate, hardy, tenacious of life, and susceptible 
of rapid propagation, the only thing required to en- 
sure the development of a trade in its fibre being the 
introduction of suitable mechanical appliances for 
separation of the fibre and bark from the stem, and of, 
the fibre from the bark. The merits of the fibre have 
been known for the last fifty years, and they were 
brought conspicuously to notice in this country: some 
few years back (during the Crimean war if we rightly 





remember) by the late Dr. Forbes Royle, then holding 
the position of Reporter on Indian Products at the | 
India Office; various attempts have been made from 
time to time by Government and the various agricul. | 
tural and horticultural societies in India to encourage | 
its growth, but the great cost of preparing it for | 
market by manual labour, frustrated all efforts to} 
establish a trade for it, * * Difficulties,” the Indian | 
Government state, “are sail to exist in dyeing and | 
manipwlating the Sbre, and it is not impossible that | 
these will never be ovyereome so long as the supply of | 
the article continues tod limited to induce manufac- | 
turers, as a body, to devote their energies steadily to | 
the subject; but ifomee.a regular and large supply | 
finds its way into the Knglish and American markets 
at comparatively reasonable prices, it is not too much | 
to ex that all or most of these difficulties will be 
speedily obviated,” 

In order to Stimnlate the introduction of suitable 
machinery for the purpose, it is now stated that 
the Government 6 ia are about to offer prizes of | 
50001, and 20004, for ‘the two best inventions which 
shall fulfil certain stipulated requirements, the follow- | 
ing Conditions, or something analogous to them, being | 
laid down for the observation of competitors :— 

The machinery Must be strong, simple, and durable. | 
It must secure the manufacture of the fibre at 154. 
per ton, which must include not only working ex- 
penses, but also a fair allowance for wear and tear. | 
The fibre turned ott must average 50/. per ton in the | 
English market. 

All area Eci,to be brought by the competi- | 
tors to the ; mt plantation, and there worked | 
under tie supérvision of theie own representatives for | 
a sfficient time’ to enable. the judges appointed by | 
Government to” determine how far all the conditions | 
have ‘been compli¢d with. Machinery might be | 
allowed to be brotight at any time, but the prizes 
would not be dist?féuted until the close of the period 
—say three vears allowed for competition. The | 
machines to which prizes are*to be awarded to be | 
transferred, if required, to Government at 5 per cent. | 
above cost price; the patent right in any such} 
machines to be also transferred, if required, to 
Government, on the latter seeuring to the patentees a 
royalty of 5 per cent. on the cost price of all machines 
manulactured under the patent during its currency. | 


} 


THE FAIRLIE SYSTEM. 
~ Tax “ Progress,” fairly established in its daily work- 
ing upon the Midland Railway, is giving good proof of | 
the capabilities of the Fairlie system, and establishing | 
all that has been advanced in its advocacy in our own 
and other columas. 

Upon a busy length of line, like that between 
Kentish Town and Hendon, crowded by the heavy | 
cual traffic which has to be conveyed. from the depdt | 
at the former station, to the latter prior to its transmis- | 
sion ever the Me! ropolitan and London, Chatham, and | 
Daver Companies’ lines to Battersea, such an engine as | 
the “ Progress” is especially suitable, Even supposing 
that it was not enabled to carry the mineral traffic, at | 
a cheaper rate than by the previous erp ese its | 
capability of hauling double the load of the ordinary | 
engines would be the greatest possible advantage in | 
the situation where it is occupied. 
traffic is conveyed at a cheaper rate by the ‘ Progress 
than by the ordinary locomotives, and as by its means 
four trains of coal wagons are equal to seven ord? 
trains it follows that the saving in fuel, wages, and | 


i 


| it is written, is, 


| We give the (ahowi 


wear and tear, is diminished in the same proportion as 
the service is. It is an important fact, and 

i ‘Bh the oputtion of the traffic 
Mut also of the other 
‘and over which 


“Frye, oh 


: 2 
eet aces 
an now 

woot teak not only are his» views almost uni- 
versally popen bas orca engines upon his 
system are giving @aily proof of their efficiency, on the 
one hand upon the Festiniog Railway, where the ex- 
ceptional characteristics of the line might well have 
been expected to ereate exceptional difficulties, and 
on the other, upon a lépgth of the Midland Railway, 
where unusual daties. have. to be performed, and are 
carried out with an ease apd efficiency that leave 
nothing to be desined. 

The Zimes, in Gwelling at such unwonted length 
upon all the leading features of the Fairlie system, 
bas done magh good service,in bringing before the 


public at large. the views which previously had been} ~ 


jonal section, and in}, 


set before a small and 
placing them in a popular light, brought them within 
the compréliension’ of the general reader. There 
could perhaps have been no time chosen more happily 
than the present for the ¢ircu 


ments of our railway engineers abroad have been 
general failures, and when evef¥ one is eagerly looking 
around for the proper remedy of the mistakes that 
have hitherto marred our success. In India, in 
Australia Hi, jh a, in South America, 
in Russi sealbover the world, rail- 
ways are Wa h @am-be made cheaply and 
worked cheai ; on may be fairly pro- 
ortioned te. the rev: the lines after the 
ces been : ; Mr. Fairlie has P| 
dressed himself to- this and how he has suc- 
ceeded, the has wed@eusiversally known, and 
we ouly pon thé feet’tiow when there is a 
general on railway . We have so fully 
and freq € inf@ and described the Fairlie 
system, ‘andy $0 i ~ predicted its ultimate 
success; that'we'neéd only Bere record our satisfaction 
that what we hate done the professional world, 
the Zimas has doné for tHe World'at large, and that at 
a season which could of Be more opportune, nor 
one in which railway-refegm-was not more urgently 


i 


needed, 


: hoppy 1 
THE TELEGRAPH TO INDIA. 

; Ip there ever could have existed any doubt as to 
the necessity for a properly orgatiiged through line of 
telegraphic Prcttal smo be xe England and India 
—whether by the Coutimental route through Prussia 
and Russia, ory aventirely independent submarine 
route from Falmouth, Gibraltar, Malta, &c.—few will 
now be disposdd to favour the doubt after the follow- 
ing experiences of the way in which the existing lines 
are worked. EH would perhaps be rather unreasonable 
to expeet cortectness im the delivery of messages 
which have to. pass throuith several countries, speaking 
different languages, ‘iifeach of which they will have to 
be repeated, at Jeast onag,.and probably much oftener. 
The correet. sending ofs@hmessage by a clerk who does 
not understand ite meaping, or the language in which 

la'thing not to be expected. 
examples of Reuter’s telegrams 
as they were reeeived in India ¢id Russia. An im. 
pression appears te have prevailed that these messages 
were sent by the new lines‘ of the Indo-European 
Company ; but thisis not theense, as the lines of this 
company are not yet completed, although they pro- 
bably will be open to traffic next month. The tele- 
grams subjoined speak for themselves, and hardly need 
any further comments on our part : 
London, Sept. 17th. 
Alderman salomog titus salt ;baromds crawfords refused 
corranclay another agriablamn assination ireland carecton 
butury catholic archbishop Armach. 
2st. 
Days insurrection volontry Barcelona refused disarm 
erektea bariechres tatetupl send amaise of severe fighting 
orders restored Jestik fleary pattot cornuned sonied. 


letter popp Rumming Kumming contat allap non—Catho- 


But the mineral lies auter TP ommedia Concil for discussion from already 


contend abitury generally chained hoals ford times braves 
suppes deserved with drawtoe to presented spot his govern- 
ment saying excepted instructions and Washington govern- 


ion of these principles, } 
when it is universally acknowledged that the achieve-|- 





existed faviar 
monte montement blessing Gia. eer 
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Central Park duringthe past year. They ae 
interest to the land#eape gardener, and show how much care 
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is devoted to the design and ¢onstruction of each part. 


The 

ate i admirable, and thoroughly 

at the same time agreeable 

Kena: . nt shelter. The cot » 
which we ie, was erected to meet 


requirements of the thousandgof children who have access to 


the playground pega hs Sores‘ theis use in the park. 
is PRE, Tg. nw Ses 


wripic Pauzes~—Dr. Tacaze, who has left his fine col- 
of picturestethe Louvre, has bequeathed 12,000/. to 
spener. of Seignces ; of Paris, to found —_ biennial 
~ each, for important works on physi- 
ural oggor eg e 
Ptines 


philesop iy, hemistry. The itions 
uest are Karaj 


shall not be divisible, and 
shall be 


to tition by foreigners as well 

Should Se won by ocientifie men of 

fions, says the , the honour will still remain 

fame, that pe apy ac ar from a French donation, 
e awarded by a Academy. 

Measvres.—The metrical 

of France have occupied 

f Sciences of Paris more than 

‘eminent chemist, took an 

ly against the adoption, 

ure of length, of a mea- 

ri of the earth, which had 

Dn positively determined, 

wager as Puissant and a commis- 

Academy had already done, at the conclusion 

standard métre of the year VIII, preserved in the 

of France, should be maintained, and pro; that 

Hotial.eommission should undertake the task of 

pies of such métre and other standard mea- 

its aid for such p all the scientific 

A note was before the Academy, 

: of St. Petersburg, adopting the 

hevreul, had expressed the desire that its 

uture, use none other than the French 

tem in their publications ; that it had constantly 

i ite adoption by the various branches of the 

inistr: the universities, and _ scientific 

ting that next year the meteorological 

issia will be published in the metrical 

yuent meeting of the Academy, it was 

@ Berlin Academy of Sciences had adopted 

s St. Petersburg Academy respecting the 

: the existing métre and kilo- 





ment disavowes proedrim a amors King Portugal accepting | i 


throne shrit abdicating favour Creditary prince secretary 
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THE CHEMISTRY OF THE BLAST FURNACE. 


To rae Eptror or Exoinegnine, * 
in your journal of an article by Mr. C. Schinz, of 
eo meee me nies 
Mr. ’s Experiments.” a 
tion of which is attended with so many 
as this, we can scarcely hope to di 
once, and I think Ican now amend, 
have in a recent paper . 
communicated to my 
London, in the paper 
criticiem. I shall at all times 
freely canvassed ; but i 





in 
has overlooked those minor parts of the 
have probably erred, and 
more forcible than is 
where I hope to show the 
In my discourse to the 
dissent from the view whieh maps out 
of strongly defined dimensions, and gave 


3b 


which was the irregularity of the-size of the pies 
duced into its interior. Miry Schinz sa mp 


charging — = is —_ com 
England. said not to the contrary ; am 
with the effect not with the cause, and leave the 
smelter to discover whetherthe saving in fucl by a different 
mode of procedure will pay for the expense incurred jin, 
adoption. 1 have stated elsewhere® that where such ex, 
pensive fuel as charcoal is employed, more care is takes i 
this item than with us, but o in almost every iron- 
producing country in Europe py to challenge Mr. 
Schinz to name one instance where approach to uni- 
formity of dimensions in the materials is usually-such as 
he would have us suppose. 

The measurement of temperatures of the eseaping gases of 
blast furnaces is assumed as being founded “upon a delu- 
sion ;’ because, as this gentleman observes, pieces of metals 
such as I ernployed laid on the bottom of the gas pipe, will, 
from their superior conducting power, not be melted by 
reason of their contact with the cool pipe, while ore exposed 
to the current of hot gases, will, from its less conducting 
power, acquire a temperature superior to that indicated by 
the non-fusion of the test metals. Now there is not one 
word in my paper to justify any such inference as to the 
mode followed in estimating the temperature of the gases ; 
for it happens the specimens cf ore operated upon in the 
experiments quoted were suspended by a thin rod on a i 
two or three feet from the side of the gas pipe and the me 
intended to denote the temperatures were p on. the 
same tray (Gin. square), so that all must necessarily have 
been equally heated. ides, Mr. nmr, age a 
me credit for more eare in obtaming my seeing I 
mention the use of three different kinds of pyrometer not 
one of which could, without great difficulty, have been 
caged in the blundering way he suggests. 

ut, continues this sy if my observations as to 
temperature are true, » map erasinalent™ts still only delusively 
correct, “ because reduction is, aegelerated by proportionate 
quantity of gas by the amount of earbonic oxide —s 
contains, and by its temperature,” . Before Mr. Schinz " 
took to correct me, I had i am account of experi- 
mentst undertaken to show these three conditions 
affect the rapidity and extent of reduction, but neither of 
these phenomena is in question in the t diseussion. 
Former experimenters. had given the results. of their observa- 
tions as to the temperature at which reduction begins in a 
blast furnace, and I gave the grounds for respectiully dis- 
senting from opinions entertained by such eminent men as 
Tunner, Ebelman, and Scheerer. 

Mr. Schinz then proceeds to pass an opinion upon 
Tunner’s analysis of the gases of the Wrbna furnace, which 
he says is “decidedly wrong,” and then observes that the 
composition given of the gas of one of the Clarence furnaces 
is “just as false.” 

I may fairly leave the reputation of my friend Professor 
Tunner as a correct observer to stand upon its own merits, 
and reserve my observations for pointing out to Mr. Schinz 
what is really involved in his somewhat gratuitous observa- 
tion respecting the analysis of the Clarence gases. I quote 
the results obtained as they.are given in my paper: 


























S12,—My attention has just been directed to translation 







calcined, and containing about 


22 per.cant, of carbonic acid... eos ow «166 
Tronstone, +. ae sos owe as 
The edke- contained of carbon ... sus: ee 

t wu os ash, moisture, &e. 2.36 

: a 29.50 

Theearbon which would be volatilised was : 

That contained in the coke .... FA av’ Bae 
wc ew limestone partially calcined .., 93 
28.07 
‘Tees that.to combine with the iron oe o we 
27.33 


The gases of which the volumetric analysis is objected to 
by Mr. Schinz, had the following — 
By volume. By weight. 
94 











CO? 5.88 Carbon 15.66 
CO 31.86 30.82 Oxygen 24.11 
N 62.26 60.24 Nitrogen 60.24 

100.00 100,00 100.00 


From these proportions the gases, for each ton of iron, 





will consist, by weight, of 
Cwts. Carbon. Oxygen. 
Nitrogen 105.20 
Carbonic oxide 5383 = 23.07 80.76 
Carbonie acid 16.61 => 426 11.35 
174.64 27.33 42.11 


Thus, then, 42.11 cwt. of oxygen is associated with the 
27.33 of carbon, set out with as having been volatilised. For 
this we have oxygen accompanying the nitrogen found in 


ewt. 
the gases, which would be 105.20x23 .. =u. S148 
‘é 
The iron in 20 ewt. of pig is 19 ewt., which, as 
peroxide, is equal to oxygen ... ose om 8.14 
Oxygen combined with 0.93 carbon in the 
acid of limestone... ae ot we 2.48 
42.04 


instead of 42.11, which will probably be accepted as a nearer 
a i to truth than the words “almost imopossible” 
would seer to eonvey. 

e actual pumbers objected to by Mr. Schinz were CO, 6; 
CO 32; N 62.5 which was merely the volumetric composition 
of a mixture made for the purpose of comparing its effect in 
deoxidising iron ore with that of a secqnd mixture made to 
resemble the gases of the Wrbna furnace. These numbers, 
it will be perceived, closely resemble the analysis just ex- 
amined. 

This omission of limestone as contributing to the consti- 
tuents of the furnace gases is repeated by Mr. Schinz when 
he examines my comparison of the gases produced by the 
use of hot and cold air in Wales, neither of which, it is ex- 
pressly stated, were analysed, but assumed as resembling 
those ofthe Clarence Works for the sole purpose of estimat- 
ing the quantity of heat carried off by their means. 

te these instances the gases were considered as consisting 
by weight of CO, 9, CO 32, N 59, numbers which differ but 

ightly from. those deduced from the analysis of the Clarence 
gases, as formerly stated. 








Volumes in N by Diffe- I find I have made two errors in the calculation based on 
co co 

100 Volumes U mien p, this assumption. The weight of gases from the cold blast 
Hour of taking) “757 gad da) dnd | tee A" OO. Oa He 110. . Total. 
Sample. “| qyiats| sigh | Pris). | Trial. | Teal. | Peal ao ee oe 

| } newest instead as r- 
ae sea morly © sis 8.19 64.738 1246 393 21145 

. a 26.30 67.45 and from the. hot 
155 6.24 |.6,70 34.70: se m 7 blast itwbould be 13.5 48.1 88.6 3.06 153.26 
3.0 | 6.80 | -4n76: | 35.80 35.64 | 58.90 68.61 difference, however, begyys ome two we tee 
3.15 4.75 ).5A3-| 31.00} 30.25) 64.26| 66.63 }99 Mall ae,not materially to affect the conclusions drawn 
3.55 | 503 4% 94 81.12 | 62.97 | — _ Mr. — aotines at avery preweape opin 

= j changing the weight of nitrogen, given above in ea 

mas 6.88 }8MO{ 29.72) 28.90} 04.46 |) BAHAY Fo, cold blast furnace, from 124.6 to 142.6, and, not satiabied 
Ks 5.88 5 su @1.86). 99,96 | this mistake, commits another in the arithmetic used in 


Average being + 

Now if the above figures ibtained by an incom- 
petent operator, one would have @xpetted 
cordant results upon the repetition of the 


being no evidence whatever of this, the wor 


working out the result from the hot blast furnace, by which 
the makes the ratio of the volumes of carbon vapour and 


to*have found dis- | oxygen per 100 volumes of nitrogen to be 35.82 of earbon 
1 ra Ne | and 41.22 of oxygen instead of 29.4 and 33.8 respectively. 
“false” used | ‘ 


In alluding to my remarks on the hot blast, Mr. Schinz 


by Mr. Schinz has, to my mind, somewhat unpleasant | (propos of nothing I said) mentions that, “with cold blast 


sound. 


To its application, however, I must submit, if this gentle- | 
man is correct in his assertion that furnace gas having 4 | 


composition like that given, is “almost im 


Proceeds to show how, taking the nitrogen as the basis of his 


calculation, the quantity 


oxygen, and hened of carbon, 


ate incompatible with the ratio in whieh the first two 


competitors in the iron trade. 


* Paper on our forei 
t Paper read at Middlesbrough meeting of Iron and Stee] 


ute, September, 1960, 


| an increase of fuel will marge fale a product richer in carbon 
graphite, whilst an increase of temperature by means of the 
hot blast will never secure the same success.” Ali | can say 


possible ;” for he | is the experience of twenty-five years with blast furnaces and 


that gained by a constant study of a present annual make of 
120,000 tons of iron has produced no such impression on my 
mind. Neither am I disposed to accept 

the problem relating to the wonderful effect of the hot 
blast,” Mr, Schinz’s explanation, who considers solid earbon 
and not carbonic oxide as the reducing agent. 





as a “solution of 





of 21 ft. to their height, none but a ¥ 
could have imagined this aiterstion in tox 


Sli “= 6 os dalton tated Fn 
disposed to assent to, unwi to treepass further 
on your space, which | have been ind ied to do at some 


eS 
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manner, this tleman would have 
oe SE towemsax Brix. 


the negligent 
W county of 
THE INSTITUTION OF CIVIL ENGINEERS. 
Ar the First Meeting of the Session, held 
on Tuesday, the 9th inst.“Mr. Charles Hutton Gregory, the 
President, made the following observations on taking the ebair: 
Although every Member of the Institution in this country 
has already réeeeived copies of the recent communications 
addressed to thé Government of India, it is felt that the 
Institution ought not to meet for the firet time after the 
Vacation, without some reference to an attack on the honour 
of the Profession, which has justly aroused, in India and in 
England, a deep paiog of indignation. 
the 18th of October, copies were hereof a 
i t of 


gazetted by the Public Works 
u 

Sadi, in which i wa that 
in was given to 





pressed & 

and published by the Government of India without proper 
inquiry, as such inquiry would have shown that the charge 
was jutely untrue; and, having reference to the grievous 
wrong which such an imputation, stamped with such authority, 
was calculated to do to an ion, an appeal 
was made to the Government of India to cause the scandalous 
statement to be withdrawn. 

This protest was transmitted to the Seeretary of State for 
India, who only reached London on the 26th of Oetober, but 
who, on the 27th, amidst the pressore of other public 
business, received a Deputation from this Institution, com- 

rising the President and every Member of Council then in 
prone The Deputation pointed out to His Grace not only 
the injustice which the Notification bad done tothe whole 
Profession, but also the serious effect which it would produce 
upon the Pablic Service in India, as such # disgraceful 
stigma, cast upon Civil Engineers as a body, would bring to 
a crisis the wide-spread discontent already existing among 
the Civil Officers of the Publie Works Department ; and 
they submitted that unless the Notification were withdrawn, 
it might be expected thagthe Government of India, at the 
very moment of taking open dteclf the construction of all 
the Publie Works of that Ranpice, would lose the services of 
the best of those, whose experience would, at such a time, 
fee Duke of Il promised to i i he 1 
e to investigate the case, and, 
with Oe ptaehentook § just and high-minded states- 
man, bay Put on record “he regards with implicit con- 
fidence > sages oy wae by the Institution of any 
reeognition of teterred to in the Notification.” 

By the mail of October the 29th, the Council forwarded 
their protest to the Governor-General of Ludia, and sent 
copies of the correspondence te the many engineers who 
had addressed them and claimed their intervention. 

Time will bly, throw moro light upon the causes 
and motives of this most ill-advised Notifeation. 

if in the Engineering Profession, a¢ in others, there may 
be instances of seeret dishonesty. such acts are not recognised 
as legitimate. The Profession has not sought to parade its 
pee thie world, but ame ot this en 

| hew. carefully any one jeved to be unworthy of 
it has ; cara y p this the representative body of 
the Professlén ; aitliongh happily each instanees have 
been very rare, and such practices are from their metare 
most difficult of deteetion, yet steps have before now been 
taken, which have issued in some perawms charged with mis- 
conduct ceasing to beleng to the Lustitation. 

At the approaching Annual General Meeting the Council 
will ask that ratification of their action which they are 
confident that the Members will anani ly and eardiait 
give; and if among the public thege-be some cynical miode 
which, while very sensitive for their own te, can take 
plersure in a libel directed against others, the Members of 
this Lnatitution may fee! sure that, in vindicating the honour 





able men. 





of the Profession, they will have the sympathy of all honour- 
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THE CENTRAL PARK, NEW YORK. 


THE CHILDREN’S COTTAGE. 


Tar Atromutc Tasory.—*“ The Fellows of the Chemical 
Society,” remarks Nature “reassemble this evening (Thurs- 
day). and begin the work of the seasion by diseassing the 
President's elaborate paper on the Atomic Theory, which 
has been printed at lesgth in the Journal of the Society. 
Any contribution to chemical philosophy from the of 
Professor Williamson mast command the attention of those 
who have studied the history of istry, and the discussion 
he has invoked will doubtless be sustained by able supporters 
and opponents. Professor Williamson holds that the atomic 
theory is the consistent general expression of all the best 


(For Desoription, see Page 316.) 


THE 


et 


DRIPPING ROCKS. 


ARBOUR 


ARCHWAY NORTH OF THE MEADOWS. 


known and best arranged facts of chemistry, and he chal- 
lenges detractors to bring forward an alternative theory. He 
asserts that all chemists use the atomic theory, though many 
refer to it as something which they would be glad to dispense 
with; and that all the facts which point so distinctly to the 
existence of molecules derive their significance from the 
atomic theory. Even those who cannot accept Dr. William- | 
son's conclusion that the atomic is the very life of 
chemistry, will doubtless feel duly grateful for his masterly 
8 evidence by which the theory is u a 


ummary 1 
Coroners’ Ixquests axp Bowgr Expiosions.—At the | these tribunals may be improv 


last meeting of the Manchester Steam Users’ Association, it 
was resolved, “ That a special edition of the chief engineer's 
report for the present month be sent to every coroner in the 
United Kingdom, with a circular letter signed by the pres 
dent, calling attention to the verdicts given at the inquest 
therein referred to; and also that the same be accom: 

by a copy of the report presented at the recent meeting of 
the British Association in Exeter by the committee a) 

to consider ‘ How far coroners’ inquisitions are 
tribunals for the investigation of boiler explosions, 


1” 


ted 
and how 
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OMNIBUS FOR THE TOWER SUBWAY. 
CONSTRUCTED BY MESSRS. BELLS, GOODMAN, AND CO., NEWCASTLE-ON-TYNE. 
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Now that the Tower Subway, extending under the Thames 
from Tower-hill to Vine-street on the Surrey side of the 
river, is approaching completion, our readers will examine 
with interest the engravings which we herewith give of the | 
omnibus which is 
through the tunnel. the subway, which is 7 ft. in diameter 
inside, is altogether 1320 ft. long between the two shafts | 
which give access to it, and for a length of about 100 ft. at 
each end it is nearly level. From the level portions, how- 
ever, it descends, at an inclination of 1 in 40, towards the 
middle of the river, the central point being thus at the lowest 
level. Access to the subway will 
in the shafts, and the traffic will be carried on through the | 
subway itself by means of the omnibus we illustrate. The 
construction of this vehicle, which is made to carry fourteen 
persons, is so clearly shown by our engravings that but little 
description of it will be necessa , the eniann which has 
been built by Messrs. Bells, Goodman, and Co., of Newcastle- 
oes -Tyne, consists of a light framing covered with steel 

ates, and it is mounted upon four wheels fitted with brake 

locks, which ean be apphed by pre 
provided at each end of the carriage. 


ssing upon foot levers 
Fhe traffic is to be 
worked by giving the omnibus an impetus at the commence- 


ment of each trip by means of a rope hauled upon by asta- 
per te engine, t us, together with the force acquired 
in prclbee ing the inet gradient, being, it is ex 

sufficient to enable it to surmount the rising gradient on the 


1 be given by hoists working | annual international exhibitions. 


bE 


eS 88 ws 
other side. 
2) or 8 minutes. The engineer of the Tower Subway is Mr, 
Peter W. Barlow, junior, and it is only fair to state that the 
whole work has from its commencement proceeded with a 


to be used for carrying on the traffic | steadiness and success, which reflects great credit on all eon- 


cerned in it. 


Tue Exnierrios Bur.oiwes at Sourm Kexstorox.— 
The following tenders were sent in for the execution of the 
works to be erected by Her Majesty's Commissioners for the 
Exhibition of 1861, at South Kensi , for the forthcoming 
or the main buildings, 
Mesars. William Cubitt and Co., 72,2001. Mesers. Holland 
and ey SS woes Messrs. "Mansfield, Priee, and Co., 
70,9001. ; ——- Smith and Co., 68,4071. ; Messrs. 
Lucas Ph anges For the conservatories ‘over the 
arcades: Messrs. Holland and Hannen, 59401.; Messrs. 
George Smith and Co., 58961. ; Messrs. Mansfield, Price, and 

Co. Fa5O. ; Messrs. Cubitt and Co., 57801.; Messrs. Lucas 
Dovihere 60008 Mesers. Lucas’s tenders were The 
tenders for the terra-cotta decorations were as fol oe 
James Pulham, 88671. ; Messrs. Gibbs and Canning, 

Mesars. Alexander Wilson 


Blanchard will execute the work. 


The time occupied in making each trip is to be and, better 


. + i ay “ i. ; 
WIRE.ROPE FASTENINGS.. 
To tux Evitor oy Exqinurntsa. 
Srr,—On page 202 of ExarwenntnG, September 17, 1869, 
I notice some illustrations of wire-rope fastenings which have 
been patented in England. 


CLOSED SOCKET 


open sTiRAUP 


All the fastenings there shown, ond ot least twenty more 
better varieties, have been in daily application at our 
works for the last thirty-one po ewe ‘he principle of the 
conical hole was long ago estab’ ished, and in connexion with 
that any number of combinations can be devised. 
Very truly yours, 
Joux A. Rorauise’s Sons. 


Trenton, New sane Ee Oct. 3, 1869. 


Castine Axvit Broces—A few months ago a 70 ton 
anvil block for a steam hammer erected by Messrs. Thwaites 
and Carbutt, of a at the La Siemens's Steel 
Works, was successfully cast in situ by Mr. Willian Williams, 
of the St. Helens Works, Swansea. Mr. any ag age 

carried on at t works, 
mrwery Sine moder scien aetint. works at Dowlais for the Dowlais 
en Company, seemed te hbnion $0 other a block of 
like w ht to the one at Landore was uired, the eaating 
of hee ge again intrusted to M illiams and Bolton, 
and was successfull i wr guy the st Dowlaion 


Tuesd ype iron was tal 

at aon 2 a.m., and racccnae charge : followed to 

eu throughout the day until eg tire + ap eey Berm 
ed Wo tees had bese goened inte the 

| sel of eed vs rr nt ima, el will 


Messrs. not be cold enough to transverse and fix in position for cbout 


twelve or fourteen days. 
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WELL-SINKING MACHINERY. 
On Well Boring and Pumping Machinery.” 
By Mr. Wuttam Maruex, Manchester. 

Iw the operation of exeavating boreholes for wells and 
other purposes, the ae adopted and carried out by the 
writer for all depths of boring has been the use of a rope 
for working the boring tool in the hole; and this 
ébviates the serious expense and delay attending the plan of 
tsing rods for working the tool, when 
have to be execated, Ip the plan im the paper 
the boring tool is worked by # fat hemp rope, whieh is wound 
round the dram of a windin ougins, nd oo: Gees oe 
drum passes over a large carried in a fork at the top 
of the piston tod of a vertacttl single-acting steam cylinder. 
The boring tool having beea lowered by the winding dram 
to the bottom of the borehole, the rope is clamped secure at 
that leugth ; steant is then admitted underneath the piston 
of the vertical cylinder, and the tool is lifted by the ascent 
of the piston rod and ley¢ and on arriving at the top of 
the stroke the ome gee A is opened for the steam to 
escape, allowi the pi fol and carrying pulley to fall 
freely with the eet | which falls with its fall weight 
to the bottom of the whole. ‘A cushion of steam prevents 
the pisten from striking the bottom of the cyiinder, and the 
steam and exhaust walvew are Worked by tappets on a plug 


ri; a rapid asece@ian of blows is thas given by the boring | 


tool on the bottom: of thé feréhole. The bering tool is eom- 
posed of a nambher of ehisels or cutters, fixed in the east- 
r ul at the bottom of thelong wrought-iron boring bar, 
which is guided vertically in the borehole by a couple of 
collars; and it i# made to rotate alittle between each blow, so 
as to strike io @ fresh place each time, by means of a-siraple 
self-acting arrangement, The lifting shackle at the top of the 
boring bar is allowed to slide up and. down through » short 
distance on the neck of the boring bar between two fixee 
collars; the upper face of the lower collar is formed with 
ratehet-teeth, and the under face of the top collar is formed 
with similar ratchet-teeth, buf set half a turn in advance of 


the teeth on the lower collar. the intervening boss of the hit- 


ing shackle is also formed with corresponding ratchet-teeth on 
both ite upper and lower faces, these teeth being in & line 
with one another. When the boring tool falls and strikes the 
blow, the lifting shackle, which during the hfting has been 
| with the ratehet-teeth of the top collar, falls upon 

‘ lar, and thereby receives 

f half a tooth ; and on comme neing 
gup against the ratehet-teeth 

ther twist backwards through 

s thus twisted backwards to the 

t. and during the lifting of 

y rotating the boring 

f twist between each suc- 

his turning is found to be quite 
action during the working of the 
ntity of material has been broken 
hole by the blows of the tool, 
vlin fi rand pulley is stopy “dd, 
boring tool wound up with 
frum, A shell pump is then 


‘ 


» rope, consisting of along! , 


th a clack valve at the bottom 

g ket containing flap valves open- 

g upwards. he rope is attached to the bucket, and when 
the pump reaches the bottom the bucket is worked up and 
down by the several times, se as to draw in the broken 
material thr clack; after which the pump is 
drawn up again wit be material contained im it, and the 
| into the hole for continuing the 


lents from breakages or from | 


s 


g fast mn the borehole in rising 
1 claws of suitable shape, are em- 
obstacle and raising it; or if it 


up by this means, a solid wrought-iron 


{ very great weight is lowered into the hole, | 


of saturated | & the 
| steam, and all heating or caiting-lashiieely pes ; 
| jet of water is regulated so ag4o. be in excess | M*°e*- 
of the precise quantity required, ety = te prevent 


obstacle from a sufficient height 

ch are then raised either 
if pump. 

s have f n executed by this plan of 

intry and abroad, for the purpose of 

d also as trial boreholes for ascertaining 


he strata im searching for coal or other | 
f the berings extending to as much as | 


mployed, where the borehole is 

is east iron, and is fitted together 
made with a wrought-iron covering ring, 
e thickness of the cast-iron and secured 
so as to make the joints perfectly 

i inside. The tubes are forced down 
by screw jacks or by hydraulic presses, 

r with the operation of boring, which is 
¥y within the tul For raising a 

1 a butehole, the arrangement 

pump barrel by pipes of 


vs 


’ 


f the borehole, with two} 
ne above the other; | 


and is suspended trom 

nk lever at the surface, and 

z up through the hollow 

rom the horizontal arm 

lever facing the first lever. 

cir vertical arms and 

‘Kets move aiways nm 

rising lift e water 

descending, and im the 

ascending delivers the 

bucket. Although a 

water is thus obtained of equa 

a serious shock is oerasioned at 

in consequence of both buckets 

ing simultaneousiy, causing the whole 

* Abstract of paper read before the Institution of Me- 
chanical Enginecrs at Birmingham on the 4th instant. 


a twist back- | 


column of water to be and put into motion 
again at each stroke; and, as an air-vessel for kee 

up the motion of the water is inapplicable, a modifica- 
tion of the two bell-crenk levers has arranged, which 
completely answers the parpose. The two levers are centered 
one above the other, the upper one being inverted; and the 
vertieal arms are slotted, and are both dri 





is 
shell-pump employed 
a large collection of 

showing the nature of the strata passed through. 

THE LE CHATELIER BRAKE. 
On Le Chatelier’s Plan of using Counter-pressure Steam as 
a Brake in Locomotive Engines.* 
By Mr. Writsam C. Steseys, London. 

Iw ordinary locomotive engines, when the valve gear is 
| reversed while running forwards, for obtaining in an emer- 
| gency the retarding effect of the full boiler pressure opposing 
| the motion of the pistons, the reversed working cannot be 
continued longer than a few minutes without serious injury, 
owing to the heating of the eylinders and the eutting of the 
rubbing surfaces from want of lubrication ; the cylinders act 
as pumps in the reversed working, drawing in the heated 

gases from the smokebox and forcing them into the boiler. 
| The object of the present plan is to enable locomotives, in 
taking trains down inelines, to be worked eontinuoadly for 
any length of time With the valve gear reversed, 80 as to 
obtain the advantage of the counter-pressure steam as a 
retarding power, instead of the train brakes, without involy- 
ing the objections hitherto preventing the use of continuous 
| reversed working. In the regular working of locomotives, 
not reversed, the piston in its torward stroke is propelled b 
the fall pressure of steam from the boiler, until the steam 1s 
| cut off by the slide valve, after which the —- power 
|is continued through the remainder of the stroke by the 
| steam expanding in the cylinder. But in the reversed work- 
| ing the distribution of steam is effected by the slide valve in 
| the inverse order and on the opposite side of the piston, 
while the metion of the piston and driving wheels still con- 
tinues in the same direction as previously ; in the first portion 
of the stroke, therefore, the cylinder is open to the exhaust 
on the front side of the piston, but in the latter portion the 
steam, at full boiler pressure, is admitted, and op the 
forward motion of the piston. In the returnsteeke théftont 
| of the piston, in ordinary working, is in couimantiication with 
| the exhaust until nearly the end of the stroke ; but in the 
reversed working it is to the back of the piston that the ex- 
haust is open, and the piston accordingly draws in the heated 
gases from the smokebox at atm@epherie pressure, and in the 
next forward stroke the contetits of the cylinder are com- 
pressed as soon as the exhaust port closes, and forced by the 
| piston into the boiler against.the full pressure of steam. The 
latter portion of each strate of the piston is thus made 








the piston, and consequestiy’nets as a powerful ne 
force to check the rotation te the whois fa the direction 
running. 
The simple and efficient plan designed and carried out by 
M. Le Chatelier for couniter*préssure workin iets 7 
introducing a small jet of hot water from the 
| base of the blast-pipe of “‘the'eahaust port of the eylinder ; 
| this jet being discharged at Boiler pressure into the atmio- 
pheric pressure of the exhaust passages, the greater portion 
of the water instantly flashes into steam at atwospheric 
pr ssure, and instead of the heated. gases‘ ftom’ the emoke- 
ox, a moist vapour or fog ig mow-dratn into the eylinder 
behind the piston. The rubbing surfaces are thus maih- 
tained constantly lubricated by othe 


The 
the possibility of drawing in anypof the ligated from 
the smokebox ; and the constant ese@ape of 0 alight ok 
steam from the chimney affords an indigation te the ver 
of the sufficiency of the jet. Mixed jeté@f,hotowater-and 
steam in various proportions have also beem in 
| particular cases of working. The use of the count ; 
} working has the important advantage of rendering the great 
weight of the engine available as brake power; and as the 
amount of retarding power obtained from the counter- 
ressure steam against the pistons when running reversed 
| 1s less than the propelling power of the steam in ordinary 
| working, the engine wheels are not skidded upon the 
| Tails; bat a steady retarding force is continuously applied 
them within the limit of their adhesion. The wear of 
rails and tyres that is caused by the friction of the train 
wheels when skidded by the ordinary brakes, and the conse- 
quent injury to the wheels by wearing flat places in their cir- 
eumference, are avoided to the extent that the counter-pres- 
sure steam is used as a brake on the engine; and the 
practical working of the counter-pressure plan has been 
found so satisfactory, that its use has even Teun earried so 
| far in many cases as to supersede the employment of the 
train brakes, not only in descending inclines but also in 
| stopping and shunting at stations. In shunting, the steam 
} regulator is left constantiy open, and the motion of the 
engine is controlied entireiy by the reversing handle. The 
fempioyment of the counter-pressure working has now been 
| extensively adopted in Franee, Spaim, and other countries, as 
}many as fourteen hundred locomotives being regularly 
| worked on this plan on the Paris and Lyons Railway alone, 
| both in descending inclines and in stopping and shunting at 
| Stations ; and in all cases its adeption has been attended with 
complete success. 
* Abstract of paper read before the Institution of Me- 
chanical Engineers at Birmingham on the 4th instant. 


gai>st the full boiler preasité, which resists the motion of painfi 





ENGLISH AND CONTINENTAL INTER- 
COMMUNICATION.* 
By Mx. Perry F. Neuser. 


(Continued from page 304.) 
CoLpuRs. 
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jecting through @ 

hen a length of, say, 1000 Tt 
the rear end would be fitted with a 
mitted into the dock, andthe tabet 
out until the last section reached) the dock 
would then be closed, the water® 
proceeded with as before.» The 
Is to be such as that it shall just sink to , 
each time it is drawn out it isto be slightly raised off the 
bottom by a system of buoyagé; which is also to assist the 
flotation of the tube as it oa in its gradual passage 
aeross the Channel. On reaching the opposite shore the 
tube, after being made secure, is to be lined with brick in 
ceanstity puddle laid and in other respects the work is to 
be completed. 


. mi ) Pansows. 
A pontoon vessel, of shallow draught, for the Channel 
pape has recently been. proposed by Mr...J.di. Parsons. 
{e connects four pontoons together by eross girders, leaving 
a waterway between the ponteons for the paddles, of which 
there are to be six, three forward and three aft. The boilers, 
coal bunkers, &c., are to be placed in the centre of the vessel, 
and the engines at each end. In the deck arrangements, 
the idea is to have a sleeping and a general saloon, separate 
from each other. A clear is to be left from stem to 
stern for working the vessel and for a promenade it per 
sengers. This vessel, it is contended, would be rendered iv- 
dependent of the tide in crossing the bar at Boulogne, and 
would make the service direct, instead of tidal, as at pre- 
sent. The author believes that Mr. W. Bridges Adams 
has also proposed a somewhat similar vessel to that of Mr. 
Parsons. 


i 
2 
eepigé 
eel 


Wanrixe. 
per would be incomplete, as far as the 
extends, were he to omit to mention a 
we ger ary by s, Waring to effect the Channel passage. 
maps thes prvpeiion is the author cannot say, as, on 
inquiry at Messrs. office, the representative of that 
fitm could only say that they “had a concession.” What 
that comeession was son-—Alinetiber for a tunnel, a tube, a ferry, 
ak bridge, Gramoverhead railway—the author 
8, te the suthor’s inquiries on this 
: was specially reticent and 
uent light thrown 
a Dover paper to the 
authority that a ‘ com- 
1 ports’ has been formed 
, and i the project attri- 
buted to Messrs. Waring, ish contractors, of con- 


a more couvenie Cape Grisnez, which 
is iy avery illi ef obstructiveness. That 
the scheme is one of larger and increased port accom- 
modation appears from a of the Paris correspon- 
dent of the Morning Posé, 12th instant, and who writes 
thus: ‘ We ara. agai 


Bey 3 7 
author's lene 


about a bridge over the 
atop up periodically. If it 
_and whether one or the other, 
rg@ boats of the Messrs. War- 
mon-seasick, wish the project 


has been proposed as a means of 
of communication between London 
and the it, it may here be briefly referred to. An 
@iibankment, however, appears to be about the worst 
possible solutjon'te the problem, firstly, because of the ditti- 
culty of, ing it out, and, secondly, because of the tre- 
Spies of property that it would cause. In other 

rds, it would be very difficult to find the pecuniary means, 
and the project would encounter the most formidable oppo- 
sition from the neighbouring populations of the French and 
English coasts. This would arise from the damage an em- 
bankment would cause to the fishing populations of Rams- 
gate, Deal, Dover, Calais, Boulogne, &c. Besides, the pro- 
poser of this scheme would be puzzied to find the necessary 
amount of soil, making a liberal allowance for the slopes, 
which might be washed away a dozen times before they 
could settle down and acquire cohesion aud stability. 

Mr. W. HL Barlow has proposed a submerged railway, but 
the particulars of this scheme haye not. come under the 
author's notice. 

Mr. Charles Boyd proposes a marine viaduct from Dover 
to Cape Grisnez, constructed with iron girders om 190 towers, 
500 ft. apart, and 500 ft. above the sea, and he estimates the 
cost of such a bridge at 30,000,000/, 

Mr.. Hawkins Simpson has addressed the Board of Trade 
on the subject of working a submarine tunnel on a pneumatic 
system, which he has termed his “Eolian System,” for 
whieh he claims cheapness, expedition, superior ventilation, 
and greater utility. 

Mr. Alexander Vacherot has a scheme, on which he has 
been engaged several years, and which he laid before the 
Emperor of the French, in 1856, for laying on the bed of the 
sea a tunnel made or formed of concrete, so as to form, when 


+ Paper ra before the Sadly of Engine et 
ing held on Monday evening, the 18th of October, 
President, Mr. F. W. Bryant, in the chair. 
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pleted, a monolith. He would construct it on the shore, 
cod draw it down to ita place in sotions a 
that economy security might obtained 
than by the other methods thet have been proposed. 

(To be continued.) 
INDIA, PUBLAG WORKS, AND CLVIL 
To : 

Sre,—Itisbut 
in the ificat: 
civil engineers to receive in 
emoluments “ commissions on 
and materials ordered or 


called forth an indi 
Institution of Civil Engi 
who stand at the v 
even the writers in 
ledge to be above all 
But whilst freely ‘ 
absolute purity prevails not x 
but among most or probably all the’ 


rofession, possibly among all who write M.LC.E. their ” f 
sm I know that among the lower ranks and ti sub- ry Naty 0 em F try by the 
ordinates, and especially among those whose duty jt is to Dewar, F.R.8.E., the newly 
inspect and materials there exists an extensi¥e system | jn the Edinburgh Veteriz 


of corruption, which not only warrants but aétually calls 
for some interference on the part of public bodies, and 
am rejoiced that the Works penen of India have taken 
up the matter, though at the time deep ttin 
that they should have madé usé‘of woriis'tpo general in their 
character, and cale te” stigma on 
the whole of an honourable ion, 


prefessio 

I can from actual knowledge give, amongst others, the 
following instances: 7 2, As 

An English civil engineer red éonstruiet a line of 
railway on the Continent was yrde-retaivied perma- 
nently on the works, and through him-wete’then made all 
purchases in England of rails, rolling stock, and other 
materials, and I have been informed by an eminent firm who 
manufacture certain railway plant, that ip writing to them 
for tenders he added this postscript, “ Your price to include 
the uswal commission to me of 6 per cent,” 

Again, the engineer of a small line ¢ railway in this 
country, and who has also charge. of the otive depart- 
ment, made @ pretty, sive tiigl of fuel of ‘a. peculiar 
description. At the the year he velibved a cheque of 


some amount, with a letter “begging to hand him 
the usual “: Both were, however, indignantly 


returned, and @ ght for elsewhere, - 
' be given; but. thé oeeurrence of 


Many more 


the word uswal im both Of the above shows that the briber in 
the one and thé Sribér in the other look upon the practice as 
a customary, and dips legitimate one. " 

I believe amongst inspectors of railway t and 
materials jon is wide and among "ieee who 
pass rails and almost 


A gentleman newly appointed to this office, and for Indian 
niboae too, found the thakers vastly astonished at his 
scrupulously declining “ presents” “them, which clear! 
hate that it was Theis custom t@ ‘brike inspectors, ves 
tolerably presumptive evidence thet they did so with his pre- 
decessor who had got i aed 

Very recently the manager of one of the and best 
known ironworks in this country sid to me, with reference 
to these men, “There is never one of them comes into the 


ciples of G as Ila 


Geological Survey ; and 


a 
£ | ciples of Electricity,” by Dr. ¥ 


The G Scienti 

of the Philosophical Yi 

was held in the 
ednesda 


of the society, on 


section. 


which term was meant 
marine engine desig; 
Brown’s pa’ 


ments which have reser 


inted to fill tine 
it to 

veath. At the openin; 
mechanics in the Glasgo’ 
ject of lecture was “ Gi 


meetings of ; j 


works who does not hold out his hand,” and then: added: | w, J 


“ These fellows will pass Bothing unless we fee them,’ 

I am firmly comvinged that if it were possible t6 institute 
an inquiry inte these matters similar to the recent election 
commissions, that at as regards _jpsp of the 
permanent way materials of railways t 
of certain descriptions of public private companies, 
there would be brought to light a and Solenaive 


system of bribery and — would:more than 
parallel the electoral impurities diselosediiet Béverley and 
Bridgewater. “4 : ; 

Lam, &e., 


November 9, 18069. epee ne L-E£. w. 





STEAM-DOME JOINTS; 
To ruz Eprror oF 
Srr,—Referring to Mr. Fraser's ‘Bwersxruixc 
of the 6th inst., I shall be glad to know, it may be of 
service to others also to know, what steam- | f 


dome joint Mr. Fraser hag found most | , and 
prefers, for resisting a steam pressure of 140 oF 1650 lb. 
per square inch, when “ skilled men and are not 
“an object.” “ 
I consider a groove in one face the best and eheapest 
means cf guiding the copper ring in the intended position, 
faces. 







“ = not oi in both fi 

o not elai rot a co ring as new, 

as Mr. re Yous wal, 
Maryport . 10, Wi11aM Toss. 












Pag sa ob same 


Railways, the Soeiety’s 
Ruling Gradients, the 


committee also nen 
ciety be given to f 
Professor of Civil Exigi 
burgh, for ~ pace ib | 
the speci uest 
CE. FRS.E, for tis 
George Romanes, 
respective co’ 
Supply. 






the chains will be 
they leave the tower8on t 
dered more equal. To gi 
area of the chains will be i 
present it is ee cee 
The new platform. 

will be entirely of wroug 


this Will also form the. rai 





fr. Geiki Ff. 
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Yours very truly, 
-woad, Nov. 11, 1869.  G. H. Purrrs. 
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inie rays of solar heat can be thoroughly 
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WELL-SINKING MACHINERY. 
On Weil Boring and Pumping Machinery.* 
By Mr. Witttam Maruzex, Manchester. 

Iw the operation of excavating boreholes for welle and 
other purposes, the prineipl » adopted and carried out by the 
writer for all depths of boring has been the use of a rope 

working the boring tool in the hele; and this princi 
obviates the serious expense and delay 
tool, when 





single-acting steam cylinder. 

ring having bee lowered by the winding drum 

to the bottom of the borehole, the rope is clamped secure at 
that length; steam is then admitted underneath the piston 
of the vertical cylinder, and the tool is lifted by the ascent 
of the piston ted and ley ¢ and on arriving at the top of 
stroke the Sede tate is opened for the steam to 
escape, & ’ the pisto mfod and carrying pulley to fall 
frecty with the ing tool, which falls with its fall weight 
to the bottom of the bole. A cushion of steam prevents 
the piston from striking the bottern of the cylinder, and the 
steam and exhaust valves are worked by tappets on a plug 
rod: a rapid suceention of blows is thas given by the boring 
tool on the bottennof the borehole. [The boring tool is com- 
. namber of chisels or cutters, fixed in the cast- 
iron head at the bettem of thelong wrought-iron boring bar, 
which is guided vertically in the borehole by a couple of 
collars t is made to rotate alittie between each binw. so 
as to strike in « fresh plaee each time, by means of a-simple 
self-acting arrangement, The lifting shackle at the top of the 
boring bar is allowed to slide up and down through @ short 
distance on the neck of the boring bar between two fixed 
collars; the upper face of the lower collar is formed with 
ratehet-teeth, and the under face of the top collar is formed 


P “ed (of 


a , e i 
the teeth on the lower collar. | he intervening bess of the lift 
ing shackle ts also formed with corresponding ratchet-testh on 
lower feces. these teeth heing in & line 
wnother. When the 
lifting shackle, which dering the lifting has been 

t rateh eeth of the top collar, falls upon 
] s a twist back- 
and on comment ng 


ip against the ratchet-teeth 


both it 


. up} eT and 


r meat eby receive 


| ball a tootn 


twist backwards 
wisted backwa 
od during the lifting of 


y rotating the boring 


ls to the 


f twist between each suc- 

gi if Ito be qu te 
1 during the working of the 
terial has been broken 
he blows of the tool, 


, . . 
indet and pulley 1s stopped, 


| wound up with | 


»is then 


lack valve at the bottom 

‘containing fi 

ing pwards. he rope al hed to the 
the pump reaches the bottom the bucket is worked up and 
the several times, so as to draw in the broken 
m clack ; after which the pump is 
aterial contained in it, and the 


ip valves open- 


down by 
material throug! 
drawn up ag 

boring tool 
boring 
any the implements st ing fast in the borehol 
grappling tools I laws of suitable shape, are em- 
ployed fi r hold e obstacle and raising it; or if it 
eannot be brought u »y this means, a solid wrought-iron 
breaking at weight is lowered into the hole, 
and a 1 to fall upon the obstacle from a sufficient height 
ta, which are then raised cither 

1¢ shell pump. 

n executed by this plan of 
intry and abroad, for the purpose of 
ter, and also as trial boreholes for ascertaining 
f the strata in searching for coal or other 


in rising 
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the arrangement 
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* Abstract of paper read before the Institution of Mo- 
chanical Engincors at Birmingham on the 4th instant. 
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column of water to be stopped and put into motion 
again at each stroke; and, as am air-vessel for keeping 
up the motion of the water is inapplicable, a modifica 
tion of the two bell-crenk levers has i 
completely answers the . The two levers are 
one above the other, the upper one being inv ; 

i and both dri 
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a large collection of cores 
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THE LE CHATELIER BRAKE. 
On Le Chatelier's Plan of using Cownter-pressure Steam as 
a Brake in Locomotive Engines.* 
By Mr. Witt1am C. Sremens, London. 

| Ly ordinary locomotive engines, when the valve gear is 
| reversed while running forwards, for obtaining in an emer- 

gency the retarding effect of the full botler pressure opposing 
the motion of the pistons, the reversed working cannot be 
| eontinued longer than a few minutes without serious injury, 
owing to the heating of the cylinders and the cutting of t 
rubbing surfaces from want of lubrication ; the cylinders act 
as pumps in the reversed working, drawing in the heated 
gases from the smokebox and forcing them into the boiler. 
The object of the present plan is to enable locomotives, in 
taking trains down inelines, to be worked continnonsly for 
any length of time With the valve gear , 80 as to 
obtain the advantage of the counter-pressure steam as a 
retarding power, instead of the train brakes, without involy- 
ing the objections hitherto preventing the use of continuous 
| reversed working. In the regular working of locomotives, 
not reversed, the pisten in its forward stroke is propelled b 
the full pressure of steam from the boiler, until the steam is 
cut off. by the slide valve, after which the a power 
| is continued through the remainder of the stroke by the 
| steam expanding in the cylinder. But in the reversed work- 
; ing the distribution of steam is effected by the slide valve in 
| the inverse order and on the opposite side of the piston, 
| while the motion of the piston and driving wheels still con- 
tinues in the same direction as previously ; in the first portion 
of the stroke, therefore, the cylinder is open to the exhaust 
on the front side of the piston, but in the latter portion the 
steam, at full boiler pressure, is admitted, and opposes the 
| forward motion of the piston. In the return the front 
of the piston, in ordinary working, is in communication with 
the exhaust until nearly the end of the stroke ; but in the 
reversed working it is to the back of the piston that the ex- 
haust is open, and the piston accordingly draws in the heated 
gases from the smokebox at atméspheric pressure, and in the 
next forward stroke the contents of the cylinder are com- 
pressed as soon as the exhaust eloses, and forced by the 
piston into the boiler against the full pressure of steam. The 
latter portion of each struké@ of the piston is thus made 
against the full boiler pressive, which resists the motion of 
the piston, and consequestiyacts as a powerful  retardi 
force to check the rotatiom Of the wheels in the direction 








| 


j 


running. 3 
The simple and efficient plan designed and carried out by 
M. Le Chatelier for counter ure working edtsigts in 
introducing a small jet of hint water from the boileriate the 
ase of the blast-pipe of ‘theexhaust port of the eylinder ; 
jet being discharged at boiler pressure into the atmo- 
eric pressure of the exhatist| passages, the greater portion 
he water instantly flashes into steam at atmospheric 
| pressure, and instead of the heated. gases’ from the emoker 
box, a moist vapour orfeg is sow. drawn into ‘the cylinder 
| behind the piston. The rubbing surface are’ thus main~ 
| tained constantly lubricated by dhe of saturated 
| steam, and all heating or eutting is The 
| jet of water is regulated so ag.46be ly in excess 
of the precise quantity required, the to prevent 
the possibility of drawing in anpof the 
the smokebox ; and the constant esgape a C of 
steam from the chimney affords an indieation to the 
| of the sufficiency of the jet. Mixed jete@i,jiotewater, 
steam in various proportions have also beem: in 
| particular cases of working. The use of the coun 
| working has the important advantage of rendering the great 
| weight of the engine available as brake power; and as the 
jamount of retarding power obtained from the counter- 
pressure steam against the pistons when running reversed 
18 less than the propelling power of the steam in ordinary 
| working, the engine wheels are not skidded upon the 
| rails; but a steady retarding force is continuously applied 
| to them within the limit of their adhesion. The wear of 
rails and tyres that is caused by the friction of the train 
wheels when skidded by the ordinary brakes, and the conse- 
quent injury to the wheels by wearing flat places in their cir- 
curnference, are avoided to the extent that the counter-pres- 
|} sure steam is used as a brake on the engine; and the 
| practical working of the counter-pressure plan has been 
found so satisfactory, that its use has even been carried so 
far in many cases as to supersede the employment of the 
train brakes, not only in descending inclines but also in 
stopping and shynting at stations. In shunting, the steam 
} regulator is leit constantly open, and the motion of the 
| engine is controlied entirely by the reversing handle. The 
{employment of the counter-pressare working has now been 
extensively adopted in France, Spain, and other countries, as 
{many as fourteen hundred locomotives being regularly 
j worked on this plan on the Paris and Lyons Railway alone, 
| both in descending inclines and in stopping and shunting at 
stations ; and in all cases its adoption has been attended with 
com piete sucecss. 
* Abstract of paper read before the Institution of Me- 
chanical Engineers at Birmingham on the 4th instant. 





ENGLISH AND CONTINENTAL INTER. 
COMMUNICATION.* 
By Mz. Perey F. Nensey. 
(Continued from page 304.) 
CoLBuRys. 
Mr. Zenan CoLpcrs has Pee 
fa 


and projecting throu 

gates. hen a length of, 

the rear end would be fitted 

mitted into the dock, and» 

out until the last section reachet) the dock gates. 

would then be closed, the out, and 
roceeded with as before.+ 

1s to be such as that it shall 


te 


BFF 


bottom by a system of buoyage, which is also to assist the 
flotation of the tube as it progresses in its gradual passage 
aeross the Channel. On reaching the opposite shore the 
tube, after being made ezeure, is to be lined with brick in 
cement, and laid, ard in other respects the work is to 
be completed. 


A 
salge, hes recently been. proposed by Mr. J ti 
e connects four pontoons together by cross girders, 

a waterway between the ponteons for the paddles, of which 
there are to be six, three forward.and three aft. The boilers, 
coal bunkers, &e.. are to be in the centre of the vessel, 
and the engines at each end. In the deck arrangements, 
the idea is to-have a sleeping and a saloon, separate 
from each other. A clear is to be left from stem to 
stern for working the vessel for a promenade won! 2 
sengers. This vessel, it is contended, would be rendered in- 
dependent of the tide in crossing the bar at Boulogne, and 
would make the service direct, mstead of tidal, as at pre- 
sent. The author believes that Mr. W. Bridges Adams 
has also proposed a somewhat similar vessel to that of Mr. 


Parsons. 
The per would be incomplete, as far as the 
suthor’s extends, were he to omit to mention a 
she pee by Me Waring to effect the Channel passage. 
what that i is the author cannot say, as, on 
inquiry-at Messrs. ’ office, the representative of that 
fifm could only say that they “bad a concession.” What 
that cantession was for—whether fora tunnel, a tube, a ferry, 
an embankment, a bridge, eran overhead railway—the author 
cannot ssy, inasmuch as, to the author's inquiries on this 
i ded $4.wae specially reticent and 
uent light thrown 
yver paper to the 
d authority that a ‘ com- 
ports’ has been formed 
the project attri- 
contractors, of con- 
! Cape Grisnez, which 
ef obstructiveness. That 
@nd increased port accom- 
ef the Paris correspon- 
12th instant, and who writes 
about a bridge over the 
> <rop up periodically. If it 
and whether one or the other, 
ge boats of the Messrs. War- 
p.mon-seasick, wish the project 


or the proposed 
success. 
As an, hasbeen proposed as a means of 
g the of communication between London 
== t, it. may here be briefly referred to. An 


nt, however, appears to be about the worst 
possible solution tothe problem, firstly, because of the diffi- 
oat 9 gerne it out, and, secondly, because of the tre- 
; of property that it would cause. In other 
8, it would be very difficult to find the pecuniary means, 
and the project would encounter the most formidable oppo- 
sition from the neighbouring populations of the French and 
English coasts. This would arise from the damage an em- 
Senlenent would cause to the fishing populations of Rams- 
gate, Deal, Dover, Calais, Boulogne, &c. Besides, the pro- 
poser of this scheme would be puzzled to find the necessary 
amount of soil, making a liberal allowance for the slopes, 
which might be washed away a dozen times before they 
could settle down and acquire cohesion aud stability. 

Mr. W. H. Barlow has proposed a submerged railway, but 
the particulars of this scheme .haye not. come under the 
author's notice. 

Mr. Charles Boyd proposes a marine vieduct from Dover 
to Cape Grisnez, constructed with izon girders on 190 towers, 
500 ft. apart, and 500 ft. above the sea, and he estimates the 
coat of such a bridge at 39,000,000/, 

Mr. Hawkins Simpson has addressed the Board of Trade 
on the subject of working a submarine tunnel on a pneumatic 
system, which he has termed his “Eolian System,” for 
which he claims cheapness, expedition, superior ventilation, 
and greater utility. 

Mr. Alexander Vacherot has a scheme, on which he has 
been engaged several years, and which he laid before the 
Emperor of the French, in 1856, for laying on the bed of the 
sea a tunnel made or formed of concrete, so as to form, when 


* Paper read before the Society of Engineers, a 
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on of the Morning Po 


ene 
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Institution of Civi 
who stand at the 
even the writers in 
ledge to be above all 
But whilst freely 
absolute purity prevails 


names, I know that among the lower ranks and sub- 
ordinates, and especially among those whose duty jt is to 


inspect and pass materials there exists an ex 


of corruption, which not only warrants but adtually calls 
for some interference on the part of public bodies, and 
am rejoiced that the Works My ohare of have taken 
up the matter, though at ¢he time deeply regretting 

@tal in their 


character, and calculated to’titrow anwrlibserved ‘stigma on 


that they should have made ust'of watds'tps 
the whole of an honourable profession, 


Iean from actual knowledge give, \arnongst others, the 


following instances : 


An English civil engineer t éonatruct a line of 

retained perma- 
nently on the works, and through him-—wWete then made all 
purchases in England of rails, rolling steck, and other 
materials, and I have been informed by an eminent firm who 
manufacture certain railway plant, that im writing to them 
for tenders he added this postscript, “ Your price to include 


railway on the Continent was a! 


the usual commission to me of 5 per cent, 


Again, the engineer of a small line of railway in this 

country, and who has also ¢ of the lecomotive depart- 

ive teal of fuel of a peculiar 

"i we he received @ cheque of 

some amount, P-with a letter “begging to hand him 
pods. eo Both 


were, however, indignantly 


returned, and & f sought for elsewhere. 
Many moré be given; but thé decurrence of 
the word usual in botlf 6f the above shows that the briber in 


the one and the Sribér in the other look upon the practice as 


ment, made pretty : ns 
description. ata aeer 
” 


the usual 


a customary, and pé legitimate one. 


I believe amongst inspectors of railway plant and 
materials jon is wide and among ‘des who 


pass rails and 


A gentleman newly appointed to this office, and for Indian 
railways pt Bove the makers vastly astonished at a 
scrupulously ining “ presents” ‘them, which clearly 

their bribe d 


shows that it was 
tolerably presumpti 
decessor who had got 


promotion. | © 
Very receutly the manager of one of the | and best 
known ironworks in this country séid to me, with reference 
to these men, “ There ig mever one 6f them comes into the 
works who does not hold out his hand,” and then’ added: 


“ These fellows will pass Rothing unless we fee them.” 


I am firmly convinced that if it were possible té institute 
an inquiry inte these gnatters similar to the reeent election 


commissions, that at least as regards the of the 
permanent way materials of railwa io yn ment 
of certain descriptions of public private companies, 
there would be brought to light a and extensive 
system of bribery and — would: more than 
parallel the electoral impurities disclosed“at Béverley and 
Bridgewater. ed I , <— tg 
November 9, 1869. tes le. W. 
ee furs 





STEAM-DOME JOINTS, 


To rue Eprror or E 


Sra,—Referring to Mr. Fraser’s Tettéerin Ewérsxenixc 
of the 5th inst., I shall be glad to know, Gnd it may be of 
service to others also to know, what steam- 


dome joint Mr, Fraser has found most | 


, and 
prefers, for resisting a daily Steam pressure of 140 or 160 Ib. 
per quate inch, when “ skilled men and.time” are not 


“ano ject.” 
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Yours very truly, 
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NOTICES OF MEETINGS. 

Tue INsTITUTION oF OrviL ENGINeRRS.—Tuesday, November 
16, at 8 P.M. Discussion upon M, Gaudard’s paper “On the 
Strength and Resistance of Materials.” And, time permitting, 
the following paper will be read, “ Public Works in the Province 
raha: che, ew Zealand.” By Mr. Edward Dobson, Assoc, 
nat, C.E. 

SocteTy OF ENGINEERS.—Monday evening, 15th November, a 
paper will be read “On the Need for Further Experiments on 
Strength of Materials,” by Mr. Charles J. Light. The Annual 
Dinner of the Society will tke place at the Westminster Palace 
Hotel, on Friday, the 17th of December, 1869. 
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STEAM ENGINE ECONOMY. 

In the case of an ordinary factory engine working 
the usual number of hours per wok, each pound of 
coal burnt per horse power per hour, may be fairly 
taken as representing a consumption of 1 tons 
horse power per annum, a quantity of fuel which in 
the metropolis and adjacent districts has an average 
money value of certainly not less than 27s. sterling. It 
follows, therefore, that in these districts a reduction 
in the consumption of fuel of any engine by 1 lb. 
per indicated horse power per hour is equivalent to a 
money saving of about 27s. per horse power per annum ; 
and this is a simple fact which all users of steam 
power would do well to bear in mind. In these days 
of keen competition between the makers of “ cheap” 
steam engines, lowness of first cost is but too often 
held out as an inducement to purchasers, instead of 
thoroughly good construction and fitness for economical 
working ; and it is astonishing to see how men enjoy- 
ing a reputation for sound business habits, will, when 
purchasing a steam engine, recklessly pursue a “ penny 
wise, pound foolish” sort of economy, and for the 
sake of a few pounds saved at the outset, sacrifice an 
annual sum equal in many instances to as much as 40 
per cent. on the amount so “ saved.” Let us, for in- 
stance, consider the case—and it is no uncommon one 
—of an engine of, say, 25 horse power nominal, de- 
veloping on an average, say, 40 indicated horse power, 
and consuming, say, 6 lb. of coal per indicated horse 
power per hour. This, it may be said, is a heavy rate 
of consumption, and that it is so we shall not attempt 
to deny ; but at the same time it is unfortunaiely no 
mcommon one, and we could, if it were necessary, 

oint out numbers of engines which have been con- 
uming six, six and a-half, and even seven pounds and 


— 


owards, of coal per horse power = hour for years | ¥ 
y their possessors | b 


pst, and which are yet regarded i : 
atrather favourable specimens of engineering skill than 
oterwise. To return to our example, however, such an 
enine as that we have instanced may be safely said to 
be onsuming from 180 to 210 tons of coal per annum 
mos than it. would do if of construction, and if 
thewiler was properly fired, and to be thus costing its 
owtr—if it is being worked in the metropolitan dis- 
trict-from 162/, to 189/. per annum more than it 
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should do. at ly oGaay anche -engtiigy I 
more than sufficient to pay interest at the rate of 40 
per cent. on 400/.; 


suppose that the owner, instead of buying an engine 
which va en say, even 5 lb. of coal 
power per hour, gave 300/. extra for an engine using 
3 lb. per horse power per hour, and, further, that he 
charged the economical engine with interest on the 
extra capital expended upon it at the rate of 5 per 
cent. In this case there would still, supposing the 
average indicated power of the engine to be, as before, 
40 horse power, be an annual clear saving of 93/. in 
the cost of fuel alone, after the interest on the extra 
expenditure had been deducted, and this sum put b 
annually and allowed to accumulate at a compoun 
interest of, say, 5 per cent., would in ten years amount 
to about 11701—a respectable sum to save by pur- 
chasing a good instead of a “ cheap” 25-horse engine. 
But a reduction in the consumption of fuel is far 
from being the only saving effected by the substitu- 
tion of an economical for a wasteful steam engine. 
reduction in the quantity of fuel burnt means also a 
saving in the labour of firing, &c., a reduction of the 
boiler power required, a saving in the cost of engine 
and boiler repairs, and, in fact, a reduction in wear 
and tear generally, to which may be added the advan- 
tage which a well-constructed engine s of 
being far less liable to cause a stop by accidental 
failure. Altogether, we think that there is no better 
way in which a user of steam power can expend his 
money than in purchasing a first-class 
believe that there are but few investmeats which will 
give him so certain and so bountiful a return. 


i | “Cheap” steam engines undoubtedly have their uses, 


and there are certain circumstances—as, for instance, 
where they are employed for temporary work—where 
their adoption can be recommended, even on econo- 
mical grounds; but when adopted for permanent use 
for driving workshop machinery, they can be regarded 
as nothing more nor less than mechanical abortions, 
and their employment is a disgrace to the present state 
of engineering science. 


THE HOLBORN VIADUCT. 

Tue ceremony with which the Holborn Valley Im- 
provements had been opened were scarcely reported, 
when several of the daily papers contained statements 
more or less vague, of of failure in the viaduct 
over Farringdon-street. “These statements, which grew 








ceeded in creating a general and unreasoning fear that 
the structure is imminently unsafe, and that there is an 
hourly danger of its yielding, with the most direful 
consequences. Nothing is more than that the 
cheap purveyors of intelligence to the public should 
make the most of a sensational subject thus unex- 
pectedly offered them, and it is also natural that the 
columns of the Holborn Viaduct should be beset by 


the cracked ite shafts, hasten away to disseminate 
evil reports based upon no proper foundation. 

That the columns of the bridge have cracked, and 
that to a considerable extent, is true, but as no 
complete examination of the bridge has yet been made, 
it is premature to advance theories as to the cause of 
the fractures, and as none but the engineer 


calledin to consult upon the subject are in a position to 
investigate the causes, it follows that the general 
suppositions and the quasi-scientific suggestions which 
have been, and will be, pressed upon the public are 
equally valueless. We aliere , indeed, that a self- 
appointed committee of engineers has officiously 
volunteered to examine and report upon the 


judiced and incomplete report. We trust, how- 
ever, that the City police will prevent all such unjust 
and impertinent intrusion. 
There is an earnest desire on the part of Mr. rym 





A | the Holborn Valley Viaduct what it was belie 


ine, and we |i 


more definite and alarming from day to day, yos suc- | ¢ 


numbers of inquisitive persons, who, after looking at |! 


connected | ! 
with the work, and those gentlemen who have been 


fomented during the week. 
we wld froma farther ree 
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the cracks, numerous as they are, appear only in the 
top and bottom stones of the columns, the centre or 
main blocks being without a flaw in each case, and 
the foundations do not show the slightest signs of 
settlement. 

Meantime, all that is necessary will be promptly 
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done, and we venture to say that m 


misfortune is to be ted—and it is a real 
calamity—a short time, a small outlay will make 


S 


be until within the last few days—one of the 
ornamental features of the City, and a lasting monu- 
ment to its engineer. 


i 





AMERICAN ENGINEERS IN INDIA. 
Hap Lord Mayo’s recently expressed intention to 
commence the extended railway system of India upon 


a new model, and that model American, and of solicit- 
ing American engineers to come and teach the Public 
We 3 how to build cheap railways, been 


anno a few years so heterodox as 
must have led to these conclusions woeld have been 


gineers, but in Eng 
time since it was popularly understood that whatever 
was good in American railway practice was not new, 
and that whatever was new was not good, that 
American lines were loosely thrown together hap- 
hazard, without surveys, without grading, without 
ballast or drainage, over prairies where the was 
scarcely disturbed in laying the track, through forests 
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American engineers in establishing a vast network of| his duties are more onerous; he takes the field more service gewerally. So far this fet is ‘highly satisfac. 
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fitable tracts form a strong contrast to all that we 
yave attempted in our colonies, and ay in 
India, where an extensive mil has nm con- 

structed, although only a very small proportion of all 
that is urgently required. And these latter, built at a 
cost more than double of their original estimates, pre- 
sent work which, for flimsiness of coustruction and 
carelessness, can hardly be surpassed even in America. 
The excessive cost of their formation has thrown a 
burden upon the country, and hindered the cause of 
railway extension in India; in other words, it has 
cheeked the employment of armies of native work- 
men; it has prevented the development of the 
country ; and it has go 4 India of the means of 
access and free internal commfunication necessary to 
all countries, but of vital importance to a military 
settlement. A costly experience has therefore shown 
that the system hitherto adopted has been a failure, 
that the enterprise of private companies, however 
serviceable for pushing forward works, has proved 
entirely non-suecessful under the uarantee system. 
On the other hand, the competency of the Public Works 
Department has not been brightly illustrated by the 
conduct of undertakings under its charge, without 
taking into consideration the bitterness and jealousy 
which has split this section of the Government staff 
into schisms, and internal antagou.ism, and which would 
promise bat little for the economical and rapid progress 
of work if it were carried out by the joint efforts of 
military and civil engineers. 

In this difficulty the plan has suggested itself to in- 
troduce a new system, to be carried out by new en- 
gineers, whose training and experience has taught 
them to observe rigid economy on the one hand, and 
to push work to completion with the utmost rapidity 
on the other. Hence we are told the American system 
is to be tried, and by American engineers. 

In taking this step we believe the Indian Govern- 
ment to be hardly nearer to the real solution of the 
problem than in the old days of private companies and 
guarantees, Long ago we pointed out, and have often 
repeated our assertions and arguments in favour of 
the American system of railway construction being 
adopted in India and our other colonies. It is exactly 
suitable for the purpose. Having to run for hundreds 
of miles, it may be, through unprofitable country to 
ultimate objective points, it follows that such lines 
should be constructed as cheaply as is consistent with 
safety and moderate speeds. These are not permanent 
roads ; they are but the precursors of the more durable 
lines, the pioneer ways by which all parts of the country 
may be united, and which, as the growth of trade and 
the value of the lands increase, will be slowly recon- 
structed solidly and at a greater cost, so that ulti- 
mately the trunk lines of the future railways of India 
will be what engineers intended the railways to be in 
the outset. This is the whole secret of the so-called 
“ American railway system,” to construct only such 
works as are absolutely necessary, and to construct 
them under proper organisation. 

But the services of American engineers are no more 
indispensable for carrying out this system than are the 
labours of United States’ citizens for the manufacture 
of American cloth, and, while it is probable that a full 
staff of Transatlantic engineers transported to India 
would find themselves infected with the evils of the 
existing régime, it is certain that if a few only were 
employed any benefit expected would be simply lost in 


in 

of 
our undertakings insolvent at home and abroad “dre 
unknown in the States, as they ought to be at all 
events upon our colonial work. Aw American en- 
gineer would be incredulous if be beard that the main- 
tenance of the Public Works Department amounted 
to so large a percentage of the amount ooo 

The solution of the Indian railway difficulty does 
not seem to lie in the transfer of its works to 
American engineers, So doing would only have the 
effect of complicating the existing difficulties which 
unfortunately are now serious enough, while there 
would be no security for more economical construction. 
But what is wanted is the adoption of the American 
system in its constructive principles and in its organ- 
isation ; that system is well understood, and may soon 
become familiar to all engineers employed by the 
Government, and being understood it may by officia} 
help be efficiently carried out. But it must be re- 
membered that it would clash with the present military 
régime, that much routine and formality would have 
to be swept away and give place to a freedom of indi- 
viduals and a personal responsibility which would be 
probably distasteful to the Public Works Depart- 
ment. 

And before any earnest service can be effected, the 
difficulties between the civil and military branches of 
the service must be removed, the whole of the 
principles and —— which have guided the De- 
partment should be thoroughly investigated, and the 
causes which have led to the perpetration of so much 
bad work and so much costly work mast be ascer- 
tained. This done, the inherent evils of the Depart- 
ment would be made known, and the path to real 
reform would be then open. But until defeets are 
thoroughly brought to light, remedies cannot be in- 
stituted, and in the meantime the partial employment 
of American engineers upon India railways would prove 
rather an evil than a benefit, 


THE PUBLIC AND THE TELEGRAPHS. 

Jupeine from the tone of articles which have re- 
cently appeared in the Pall Mall Gazette, the 
Standard, and other daily papers, there would seem to 
be a well-grounded fear that, in taking over the tele- 
graph systems of the United Kingdom, the Post 
Office is not disposed to allow the public to reap the 
full benefit which ought to actrue to them from their 
own property. 

When the telegraph systems were in the hands of 
companies, and administered so as to return the 
largest possible revenue to the shareholders, the 
public could perfectly well understand that many of 
the minor conditions to which the acceptance and 
transmission of despatches were subjected might be 
diametrically opposed to the convenience of the many, 
whilst they were calculated to increase the profit of the 
few. And as it was, of course, optional on the part 
of the public, either to make use of the systems under 
the undesirable conditions imposed upon them, or to 
forego the benefits derivable from their employment 





altogether, there was no substantial cause for a com- 
|plaint of unfairness. The case, however, becomes 
entirely different the moment the publie take the 


| telegraph systems in hand, by which the interests of 


ithe few—if any such interests are allowed to exist— 
must necessarily give place to the convenience of the 


the preponderance of opposing views and conflicting | many. 


practice. 

It is absurd to imagine that the American engineer 
possesses in himself any special capacity differing so 
widely from that of his English professional worker 
so as to make the former naturally suited for carrying 
out work better than the latter can hope to do. 


The universe] employment of the electric telegraph 
has hitherto been, im a great measure, restricted by 
two causes: first, the want of secrecy of the matter 
|conveyed through the wires, and, secondly, the high 


jrates charged for the conveyance. Every one who 


has made even an occasional use of the telegra 


Training, experience, and speciality of employment do | must have felt an instinctive distaste at having the 


much, buf we venture to say that there is no average 
English engineer who cannot do as well or better than 


|subject matter of his or her telegram read, and per- 
‘haps grinned at, by more than one operator—male or 


the average American engineer, provided he were re- |female. And it is sometimes imperatively necessary to 
lieved from the tedious tramme!s of routine, and left transmit telegrams of a nature whose contents, in all 


to carry out work with a similar freedom of action. 


That the principle and not the individual is at fault is | 


shown by the readiness with which Englishmen occu- 
pying professional 


there. 
Many of the formidable items which have burdened 


English 
law charges, consulting engineers’ h fees, and 
palatial offices are or Bg va | 

is uot so large, his remuneration far smaller, and yet 


sitions in America and Canada 


fall into the admirable and national system which rules |the persons to whom their 


railways, and weigh so heavily upon our 
lines, are unknown in the States. Costly 


The engineer’s staff 


delicacy, ought to be sacred to the persons corre- 
sponding. Imagine the advertisers in the “agony 
\columu” of the Times having to append their names 
/and addresses with the names and addresses in full of 

ls are urged or their 
threats thundered forth ! zine is 9 pos ng 80 
bad with the telegraph system; but the difference is 
one of degree only, for, however discreet may be the 
ladies and guationen through whose hands the 
messages go, it must not be forgotten that they are 
both human and young. A better conducted class of 





young people is not be found than im the telegraph 





They are bound to secrecy by solemu_protises 
fears of expulsion, we are told. _ This is also so 
satisfactory to know ; but common-sense tells us that 
more solemn promises and fears of still worse conse- 
quences have not prevented the commission of graver 
indiscretions than raperespecrsn. ete a few words, 
the import of which may nev be no laughing 
matter to ‘ae persons directly interested im them. 
There prichir thes reirtrpectleire ne bangers to 


transmit strictly tial munications t 

the h wires, The is by means of some 
arbitrary cipher such as the cry invented by 
Sir Charles Wheatstone ; the other is by employing a 


code system in which every letter, word, and 
has an arbitrary number assigned to it, such as the 
code invented by Major Bolton and Captain Barrow, 

Kither of these systems alone effectually removes 
the objection to want of secrecy in telegraphing ; and 
the employment of both has been. freely allowed by 
the telegraph companies, and will, we sincerely hope, 
be as freely allowed by the Post Office when it takes 
over the lines. 

It is with regard, however, to the question of 
economy more than to that of secrecy that attention 
has recently been very ably drawn by several of our 
leading contemporaries. The public has found out 
that the method of spelling through a message, letter 
by letter, and word by word, is not the most economi- 
cal way of transmitting it. The employment of codes 
in army signalling and also in the naval service has 
long since sufficiently proved that, when. once the 
difficulty of arranging a convenient code has been 
overcome, the use of it is simple and expeditious. If; 
for instance, a sentence of haifa dozen words such as 
“At what price is wheat selling” can be expressed by 
the number 2146; then it is perfectly obvious that 
the number 2146 is the best, the shortest, and the 
cheapest way of asking at what price wheat is selling, 
provided the persons who are corresponding both 
understand it to mean the same thing. In the case of 
spelling through the sentence we have instanced, the 
transmitting elerk would have to work through 
twenty-five letters ; in the case of the code number Ie 
would have to work through only four. He would 
have only a sixth part of the work to do; the lines 
would be sovapied. only a sixth part of the time in 
the business of transmission; and the apparatus 
would undergo only a sixth part of the wear.and tear. 

Now we do not, for a moment, mean to say that the 
instance we have cited represents by any meansa true 
average of the relation between the work expended in 
the ABC method of our telegraph offices as at present 
worked, and the more expeditious code system which 
has been introduced into some of the public services, 
and which the public wants fo see and will see, no 
doubt, introduced into that of the telegraph ; but it 
suffices to illustrate our meaning. If the public have 
to find the money to purchase the telegraph service, 
they have an undoubted right to require that it shall 
henceforth be worked in such a way as will be calcu- 
lated to promote the common interest. The commoa 
interest is evidently to get the greatest possible 
amount of information conveyed through the wires at 
the least possible cost. of labour and the shortest 
possible detention of the apparatus and delay of other 
communications. The employment of a system 
would effect this object completely; but, for the 
strangely inconsistent determination of the Post Office 
authorities to charge and to transmit numeals in the 
form of words, by which all the advantage that might 
be obtained from the transmission of numbers, as-num- 
bers, is lost. Suppose, to retura to our already cited in- 
stance, the inquiry about the price of wheat were sent in 
the form, “'Twothousand one hundred and forty-six,” the 
sender of the telegram and the clerk who transmitted 
it would be in no better position—the one as. regards 
cost and the other as regards time—than if thi 
original message were apelleg through letter by lettey 
whilst the wires would be occupied very much | 
than by the simple transmission of the four di 
2146, which, with the aid of the code, would # 
equally intelligible to the receiver of the message. 

The view taken of this matter by the Standard i 4 
very just one, viz, that the raph service 
be a time service, those who pay for messages 
for the occupation of the wires, the use of the 
ments, and the transmitting and. receiving . 
attention for so many or minufes, , or 





ineagoutive of the form or subject, matter sent, ; . 
are many: st why 
should be allowed to a messages 
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the t at ordi rates of . The equi- 
wiet al temas way the Athens santero 
may convey the matter of a whole newspaper para- 
graph, and cost the Post Office not a fraction more to 
transmit, whilst it does us and the public rally a 
great and a real good. Te the press and i ccpaates 
this easy and eheap employment of the telegraph 
would be one of the boons ever erred 
upon either; and both therefore a riglit to de- 
mand it at the hands of the Government. 

The excuse that the transmission of figures in the 
form of words is done in the interests of the public is 
an idle one; andthe ie are the best judges of 
what. is likely to.couduce to their own interest. The 
fact that errors are pt in the transmission of 
numerals, as numerals, is“advanced as a reason for 
their transmission as words; and this would be a 
plausible reason enough if no errors were committed 
in the way which is suggested as a remedy. Another 
reason assigned is that the mistake of a single cipher 
in a code number by causing a wrong reference would 
alter the whole meaning of the despatch. ‘True; but 
then the whole meaning of despatches gets altered so 
much without the that, allowing the evil to 
exist, it could not be worse-than with the present 
system. Here are a couple of specimens of telegrams 
published lately by Mr. W. J, Conian, secretary of 
the Pacific Steam Navigation Company, in a letter to 
the Times: “Congress has gefealted cuantie;” and 
“ Ronesings posed’ brisck accept in niahete hade.” 
And this is a fair sample of the English language in 
the hands of the telegraph transmitted by words. 
We should like to see any possible confusion of code 
figures which could be-worse. 

Let us concede th ‘point that by the mistake of a 
figure such a message as “ Buy up all you can” were 
translated “ Don’t buy up any ;” no doubt serious com- 
mercial loss might ensue; but could this be more 
dangerous than the mistakes, accidental or wilful, which 
frequently oceur mow? “Mr. Greene, for instance, in 
his evidence, tells us that *On the 20th of June we 
telegraphed them‘to bay litiseed for 56s., rape-seed 
and poppy-seed, 538.; saltpétre declining.’ They 
talaguaghed ‘buy linseed, ’ leaving out rape-seed 
and poppy-seed altogether, aud put ‘saltpeter ad- 


vancing. ”’ 


CATTLE TRANSIT BY RAIL. 

Wnite we thoroughly appreciate the motives which 
have led to the efforts recently made to ameliorate the 
conditions under which the transportation of cattle by 
rail is now carried on in this country, we cannot but 
regret that these efforts have been in a great measure 
misdirected. We perfectly agree with those engaged 
in this good work, that our railway cattle traffic is at 
present conducted in a manner which, in many in- 
stances, is open to grave objections, both on the score 
of humanity and of that of public health ; but we are far 
from acknowledging that the evils which exist are to 
be overcome in the manner which those who denounce 
them ap to suppose. In the year 1865, the High- 
land and Agricultural Society of Scotland awarded to 
Mr. W. Reid, of Granton, a silver medal for what 











the Society considered an “improved” cattle truck, 
this track having spring buffers, and being fitted with | 
troughs, intended to contain food and water for the 
use of the cattle during the journey. This truck was | 
brought under the notice of the principal railway com- | 
panies, and we know of at least one line largely en- | 
gaged in‘cattle traffic, the officers of which gave the | 
matter their most careful consideration, with a view 
of giving Mr. Reid’s system a fair trial if it had been | 
found to possess any practical merit. The objections | 
to Mr. Reid’s plans were, however, so evident, that | 
they were condemned, and we presume that they met 
with the same fate at the hands of other companies, 
for, so far as we are aware, no railway company has 
yet fitted up a truck on Mr. Reid’s system. ‘ 
To those who have had any practical experience in 
the transportation of cattle by rail, it ean searcely 
fail to seem curious that Mr. Reid’s system should | 
meet with any serious support. Yet within the last 
few months we have constautly met with letters and | 
articles in the publie journals urging its adoption, and | 
remonstrating with ratlway companies for their alleged | 
neglect and want of humanity; while we hear that | 
during a recent visit to Scotland Miss Burdett Coutts | 
inspected Mr. Reid’s cattle truck and offered to have 
ten of the North British Railway Company's trucks 
fitted up on his system at her own expense. No one 
can withhold a tribate of admiration for the motives 
by which Miss Coutis has been actuated in this matter, 
but we fear, nevertheless, that her generosity has, in 
this instance, been, misplaced. We find it stated in a 
letter addressed to the Zimes by the Hon. G. Walde. 
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The truck and cattle left Edinburgh 
consigned to a salesman at the Great 


North British line, 
orthern Terminus, 


bought for me, and det. 

post of the following day were received from me. This ex- 

periment hes Sean voatessd futile by the, saieeiiaiianea 
route of the Midland Railway for the 
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and, on inquiring of the sxlesman, found that the euttle 
arrived two hours earli i that 


truck. 

We do not hesitaté to say, however, that the results 
of such an Fe nro as this would in any case have 
butavery slight bearing upon the great questionat issue. 
It is possible that one of Mr. Reid’s trucks might be 
found to serve its intended plrpose during a single 
journey from Edinburgh to London, when teens the 
nature of the trial it was sure to receive special atten- 
tion ; but any such exceptional suecess would be very 
far from proving that the system was adapted to meet 
the general exigencies ge as ON eR Besides 
its numerous mechanical defeets, Me. Reid's system is 
open to the important that the troughs 
which he proposes to use would, if so placed that the 
cattle be have ready access to them, soon become 
filled with dirt, while any of water which they might 
contain at starting the greater portion vould most 
probably soon be thrown out and the remainder 
rendered unfit for use. 

Mr. Reid’s plan, then, offering little chance of 
successful results, the question remains as to what 
means ought to be adopted to effect an improvement 
in the present system of conducting our railway cattle 
traffic; and on this point we cannot do better than 
quote an extract from a letter recently addressed to 
Miss Burdett Coutts ‘by Mr. John Swan, of Edin- 
burgh. Mr. Swan, who isa member of the firm of 
Messrs. John Swan and Sons, of Edinburgh and 
Glasgow, one of the largest firms of cattle agents in 
the north, says : 

Our firm annually pays for carriage on live stock up- 
wards of 13,000/., and [ have therefore had every oppor- 
tunity for many years of becoming acquainted with the 
abuses existing in the carriage, &., of live stock ; and after 
deliberation the following remedies appear to me the most 










of Z 
Helps is president, appointed by the Privy Couneil to 
ingeioe tune Sha quelli of callie tensapec, late and 
allowed the vacation to igterfere with their labours, 
but have been diligently i i 
which will, we hope in due 


thioride of calcium, a 


attention in our pages, 
so much success to many: 


in +“ is being used ex 

yl the decay of brick stractures upon 
railways in that country. 
note the Waree Bunder Works, upon the Great 
Indian Peninsula Railway, which were constracted of 
such inferior material that a rapid deterioration 
speedily followed the construction of the works, and 
the crumbling of the bricks left no alternative apparent 
save that of rebuildi It was, however, determined 
to experiment with Mr, Ramsome’s process, and, ac- 
cordi iy, ia 1868, it we extensively applied to the 

iling buildings, with the result of effect ping 
the decay, and of p so fine and seal a petiens 
upon the bricks that the material, which before could 
be crumbled by the touch, received a surface so hard 
as to resist the scratching from a steel point. In this 
manuer extensive workshops and a chimney shaft were, 
at an insignificant outlay, rescued from destruction, 
and rendered sound and durable. 

This unqualified suecess, which is officially recorded, 
is a fact of much importance, for there are many works 
in India in same condition as those at Warte 
Bunder, which will have to be rebuilt unless they are 
preserved in a similar manner. ‘The statement of the 
chief resideut engineer of the Great Indian Peninsula 
Railway, Mr. Henry P. Le Mesurier, will do much 
towards drawing public attention in India to this 
process, the extensive application of which has long 
since given good guarantee of its reliability. 


THE BOILER EXPLOSION ON BOARD 
H.M.S. THISTLE. 
Tue recent boiler explosion on board H.M.S. Thistle at 
Sheerness, has, from the disastrously fatal consequences 





practicable and desirable, and, if carried into effect, would | with which it has been attended, excited a vast amount 


meet the requirements demanded, and greatly mitigate the | of public interest ; and there a 


good reason for hoping 


ppears 
sufferings at preset eanend in cntenath, ant likewise materially | that thie interest will lead to the whole affair being 


reduce the ¢ 


to me, so far as the general traffic of the country is con- 
cerned, impracticable, as the dust and sand, to say nothin 
of the jolting, &., would render the water so that cattle 
would not taste it. The only way which I can seo available 
is to have watering stations, with ey to raise troughs 
on a level with the wagon, and to be fitted with hose. There 
is, however, great difficulty in this; and were the following 
suggestions carried out, I do not think it absolutely necessary 
that cattle should be watered during transit even if from the 
north of Scotland to London :— 

1. Railway companies to be bound to carry live stock at 
the rate of 18 or 20 miles per hour, all wagons to be covered 
and battened on the floor, to have “pring buffers, and a belt 
of padding from 4 ft. to 44 ft. from the floor round the inside. 

2, Water to be agares <A aphrsed at every place where 
eattle are loaded or unl r eo oe a pens constructed 
on each loading bank to load stock . 

8. All trucks to be properly cleansed and sawdusted 
after use. So far as accommodation is concerned, I do not 
think the present truck ean be improved upon, as it is avail- 
able for all classes of live stock, which, if divided, would 
not be so. 

Mr. Swan’s remarks are, as might be expected, of a 
thoroughly practical eharaeter, and the remedies he 
yr are well worthy of especial consideration. 

ye should, however, be inclined to go ‘somewhat 
further than Mr. Swan, and recommend that the 
roinimum s at —- trains for live stock should 
be run, inclusive of al sence those made 
for feeding and watering the cattle, should certainly 
not be less ‘than twenty miles per hour, and that in 


addition to the loading stations well supplied 
with water, means should be provided for giving the 


nees of incurring disease. The watering of | thoroughly investigated. 
| cattle in wagons during transit, or in the wagons, appears 





from an engineer's point 

of view, however, the fact that a boiler recently examined 

and tested at one of H.M. dockyards should fail during the 

trial trip would of itself invest the matter with a most serious 
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importance, even if no Joss of life had been the result of the 
failure. As the coroner's inquest only took place yester- 
day, and as the resulta of the inquiry are not yet before us, 
we think it better to defer until next week any remarks we 
may have to make upon the details of the explosion, and the 
causes which lead to it, In the however, we 
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CLOSED HEARTH FOR BLAST FURNACES. 


DESIGNED BY MR. F. LURMANN, GEORGS MARIENHUTTE, NEAR OSNABRUCK, PRUSSIA. 
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A raw weeks ago (vide page 196 of the present volume) 
we directed attention to an arrangement of closed hearth for 
blast furnaces designed by Mr. F. Lirmann, the manager of 
the Georgs Marienhiitte, near Osnabriick, and we at the 
same time enumerated the advantages claimed for Mr. Liir- 
mann’s system of working. We now publish, above, en- 
gravings showing Mr. Lirmann's plans, which will enable us 
to describe them more fully. The main features in Mr. 
Lirmann s system consist in doing away with the ordinary 


dam, fore-hearth, and tymp, carrying down the walls of the | 
hearth to the bottom all round, and providing for the discharge | 
of the slag an outlet formed in a cast-iron block, which is | 
protected from melting by water circulating through it. In | 


our engravings Fig. 1 shows an ordinary blast furnace 
and Pig. 2, the hearth of a furnace fitted up om Mr. Liir- 
mann’s system, and a comparison of these two figures will 
clearly show the peculiarities of the latter. 

The scoria-outlet or “ cinder block,” B, which is shown to 
an enlarged scale in Fig. 4, is a small casting traversed by a 
double conical hole as shown, and having imbedded in it 
several coils of lap-welded wrought-iron pipe, 1 in. diameter, | 
through which water is made to circulate. In making these 
blocks the wrought-iron pipes are carefully bent, and are 
cleaned by filing or by being washed with dilute acid before 
being put into the moulds, and in running the metal round 
them care is taken that it is left to stand in the ladles until | 
it will barely flow, as otherwise there is a chance of melting 
down the pipes and thus spoiling the casting. The same 


method is followed in forming the other water-cooled castings, | 


of which we shall speak presently. The diameter of 


hearth, | 


scoria-hole is from 1 in. to 2 in., according to the quality and | 


quantity of slag; but for a large furnace with thin slag, an 
1} in. 
should be flush with the inside of the wall of the hearth, or 
if it stands back the wall should be cut away above and 
below it as shown in Figs. 2a, 25, and 2c. The centre of the 
scoria-outlet is about 8 in. or 12 in. below the centre lines of 
the tuyeres, and the latter should not be less than 3 ft. 4 in. 
above the bottom of the hearth. 

A casting, A, called a “ scoria plate,” is secured in the 
wall of the hearth, and into an opening in this plate the 
scoria outlet is fixed so that it may be readily removed and 
replaced. Figs. 2a, 24, 2c, and 2d show a method of fixing 
the scoria outlet by making it with a dovetail top, which is 
received by a corresponding opening in the scoria plate, 
while the scoria outlet, when in , is 


wedges, 6b 6. 
and one which 
shown in Figs. 5 and 6. 

placed in an opening formed 
the scoria plate, and is packed around with 


taken out. The block is held in 
and by the pin, d, which is arranged as 

The scoria piate, like the scoria outlet or cinder block, is | 
traversed by channels through which water is made to circu- 


hole is found amply sufficient. The scoria-outlet | 
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| late, and similar channels are also formed in the casting or 


trough, D, which extends far enough beyond the walls of the 
furnace to enable the usual ar: nts for carrying of the 
slag to be applied to it. It is generally found necessary, on 

t of the int heat, to protect the scoria arch by 





| water-cooled plates, and this may be done either by — 
| ing separate plates, as shown at C, Figs. 2a, 2b, and 2c, or by 


the scoria plate with flanges, as shown in Figs. 2a, 


| 5, and 6. 


The directions given by Mr. Liirmann for working furnaces 


| fitted up on his system are as follows: After tapping, the 


tapping hole has to be closed in the usual way, and the 
scoria outlet filled with clay or sand. As soon as the slag is 


| observed at the tuyeres, the scoria outlet is opened by means 
| of @ round iron or steel bar (a little smaller in diameter than 


| 


secured by the bar, | 
k, which falls in the notches, i+, and by the steel or iron | should work very badly. so that the sl 
A more simple way of fixing the scoria outlet, | the scoria outlet, it is found quite su 
ves greater facilities for its removal, is filling 5, ¢, d, ¢, or part of it. ann ie Oe Sane Seah 
In this case the scoria outlet is | the away t 
in the wall of the hearth below | crust before 
clay luting, | restored. 
which can be readily broken away when the block has to be | The tapping must be done 
lace by the water pipes | which will 
shown. | through the tapping hole. This sla 
hassth the ayers tateenn 
scoria outlet, which space 


the hole), which has to be driven so far that it reaches the 
fluid , if necessary, with a sledge hammer. When the 
bar is back the scoria will follow in astream. If the 
hole is of the right size nothing further is required till the 
next tapping. Ifthe yield of slag for a time should lessen, 
the blast will go through the scoria outlet, as soon as the 
slag level begins to sink. Though this blowing through is 
of very little harm, it may be easily stopped by putting a 
round bar, tipped with clay, in the hole, to be removed as 
soon as sufficient scoria has accumulated. If the furnace 
will not run t h 
ient to remove 


us made opening will, in a short time, smelt 

the cinder block, and the original outlet will be 
The space, 5, c, d, ¢, has then to be filled again. 
after a certain number of charges, 
regulated by the quantity of slag discharged 
g occupies within the 
of the molten iron and the 
be about 10 cubic feet, to 


should 





Y 
Y/d 


be sure that the iron will not reach the latter. N ’ 
quantity of the slag discharged through the tapping hole is 
more than 10 cubic feet, more charges may be put on; if 
less than 10 cubic feet, less charges must be admitted. If 
the furnace is to be tapped it is not necessary to stop the 
scoria outlet, as the slag will, of itself, cease to run. 

time from tapping to tapping, the blast need not be taken off 


It has been urged against the closed hearth system that 
in many instances the furnace will grow up, inasmuch as no 
“bar working” can be carried on. Practical experience 
with furnaces fitted on Mr. Liirmann’s system has, however, 
proved this objection to be unfounded, and the working of 

i furnaces shows @ reason why this should be the 
ease. In ordinary furnaces the back barely ever requires 
bar-working, this operation being principally required in the 
sides near fore-hearth where the temperature is lower. 
On the other hand, where Mr. —— —_ aes ey 
the tu are equal! round, is 
not only quaten, eee the whole area of the 
hearth, so that every part of the latter is in the same condi- 
tion as the back of the hearth of an ordinary Ina 
furnace with a closed hearth the tapping hole can be placed 

y be most convenient, independent of the scoria 


already in blast. Tw 

iteontions bo mado, t charges should be put on tocnsts 
the blast to be sto for twelve to eighteen 
tymp-plate, if there is one, has to be substituted by the 
scorie-plate, A, and another tuyere put on, but so that all 
the tuyeres are equally distributed. The fore-bearth and 
dam may then be removed, and the opening filled up with 
firebricks, having left a small aperture for tapping-be, 
which should be by a water-cooled plate. the 
scoria-outlet has to be at least 8 in. below the tu 

plan should not be applied to any furnace where t 

cannot hold much iron, as otherwise frequent castings would 
be . Generally it can be managed to raise the 
tuyere, in which case the above given rule may be observed. 
The working of such a furnace is exactly the same as 


a new one. i 
It is claimed for Mr. Liirmann’s system that inasm 

it does away with bar-working and repairs of the 

q pod ts pao rking, and tha 

the ordi wo > 

interruptions during which the furnace can cool, ii 
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ROAD LOCOMOTIVE. 
DESIGNED BY M. J. F. CAIL, ENGINEER, PARIS 
APPLICATION OF JUCKES’S GRATE TO CORNISH BOILERS. 
DESIGNED BY MR. JAMES TAYLOR, JUNIOR, ENGINEER, WIGAN. 
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rubber, j.j',j%, two 
which, j and y’, serve to annul the shecks due to the traction, 
and the third, 7*, to receive the pressure of the load in de- 
seending hills. 

Means of lubrication are applied to all the frictional parts; 
they are, however, of the ordinary construction, excepting 
those for the axle boxes of the wheels, which consist of a 
ayphon vessel, 1, attached to the screw nut, m ; the oil enters 
by the centre at the upper part of the spindle, , into a 
es whence it is distributed in the interior of the axle 

yx. 

The boiler is composed of a vertical cylindrical body, form- 
ing a steam chest in the upper part and containing in the 
lower part the firebox (the grate of which is circular), to- 

her with a horizontal body in which the tubes are placed. 
he tubes are arranged on the “ Berendorff system,” which 
allows of their being readily removed for cleaning them and. 
also the interior of the boiler. The steam is taken from 
above the furnace in the dome and epudueted by an interior 
tube, o, into a regulator, p, near the chimney, whence 
it is distributed into the cylinders by a valve worked by the 
handle, q, within reach of the engineer. The chimney is 
with a hood, &*, to check the draught when the 
engine is stationary, and a grating, ¢, in the smokebox 
prevents the escape of sparks and cinders. The boiler is fed 
with water by a Giffard injector, r, Fig. 3, and if required a 
pump may be added and driven by any convenient part of 
the moving mechanism, a special steam pnp may also be 
laced within reach of the engineer to fill the water tank. 
he water tank, 8‘, may easily be dismounted, as will be 
seen on the plan; it is furnished with a basket filter, ¢, to 
retain any impurities, the fuel bunkers are placed at «, on 
each side of the boiler; they are independent of the water 
tank, and can be dismounted separately. 

The engine above described, and howe at Figs. 1, 2, 3, 
and 4, is epecially designed for dragging trucks or wagons 
filled with goods at a slow speed, and in order to convey 
passengers at a double speed, all that is required is to re- 
place the internal gearing, R, fixed on the wheels, P, by 
external toothed gearing, fe, as represented at Fig. 4, with- 
out in any way changing the other parts of the machine. 
This contrivance, it is considered by M. Cail, offers the ad- 
vantage of enabling a single engine to be arranged either 
for passengers or for goods, according to the service required, 
by the simple changing of the driving wheels, of which a 

t for each case must be kept in store. 

M. Cail also proposes to obtain more uniform adhesion in all 
states of the road by replacing the iron tyres of the wheels 
by sections of wood with the end of the grain outwards, the 
surface of which will give under the most unfavourable 
eonditions of soil or state of the atmosphere a greater ad- 
hesion than iron. Figs. 9 and 10 represent in section a 
portion of a driving wheel, the tyre of which is cased in 
wood. An examination of the figures will show that the 
tyre of the wheel has a conical groove formed in it to receive 
blocks of hard wood, A, with the in in a radial direction, 
that is to say, with the end of the grain to the rolling sur- 
face. To place the blocks of wood in the groove of the tyre, 
the dovetail of the latter is cut away at C, in front of the 
keys, B, to a sufficient width to allow of the passage of a 
block, each block being entered at one of these openings and 
then slidden into its = ben They are held by series between 
the keys, B, which form so many partitions, between which 
they are tightened up by thin cones or wedges of metal 
driven between them. The method of placing in these blocks 
of wood, as well as the nature of the wood employed, may 
be varied. 

M. Cail also proposes to inerease the adhesion of the 
wheels by throwing Py of hot or cold water or steam on to 
the ground immediately in front of the driving wheels by 
means of a tube and nozzle, A’, Figs. 1 and 3, or by a 
pump, injector, or other 4 aera but we scarcely think 
that any benefit is likely to be obtained from such a plan. 


Tue Opsoxtovs Norirication.—A protest, similar in its 
character to that submitted to the Secretary of State for 
India by the Council of the Institution of Civil Engineers, 
has been forwarded to the India Office by the Council of the 
Institution of Civil Engineers in Scotland. 


Steam on tHE Farm.—Another revolution in farm 
wractice is about to be worked out. Mr. James Howard, 
-P., has turned his attention to the question of drillin 
by steam power, and has had a drill, upon the Suffol 
principle, constructed with a harrow intherear. During the 
past week the machine has been regularly at work upon the 
jarms of Messrs. Howard, Bedford, and upwards of 2) 
acres per day have been drilled and harrowed ; 16 ft. is 
covered at a bout: On Friday last 15 acres of wheat were 
putin before dinner, when a heavy rain ped the work. 
A self- propelling engine is yed to haul the drill. The 
tanga Reid from _to field without the aid of 


| least 16 per cent. more light with the 





NUT-SHAPING MACEIEEES. 
, L ; ; Shapi 7 
nl 1LiaM F. Berne, Bewinghtm: 


Exed in their spindles that when the cutting edges of 
tool are horizontal those of the adjoining one are ve: ;' 
and they consequently miss one another in revolving, 

ean thus operate on work, the faces ef which are narrower 
than the Teenpeoel sotanpeinamn aed oo 
tiguous faces of nuts are — u 

by the revolving cutters. The nuts to be shaped are th 

upon a vertical centre mandril, to which a vertical feed mé- 
tion is given, traversing the nuts upwards or downwardgim, 
the middle of the revolving cutters; and the shaping of he 
six faces of the whole row of nutsom the mandril is com- 
pleted in a single traverse of the machine. The cutters ate 
made with the cutting portions limited to the two sides. of 
the tool, acting like two independent ewtters in an una 
fly cutter, so that the cutting action is similar to that, 
roughing-out tool in a lathe or planing machine; with th 
shape the wear upon the cutters 1s so small that each laste a 
long time before it is ground down so low ps to age 


newal. Different sizes of mee ae 

size of the work to be sha’ Cutter is set 
hand wheels to the wali mar 5 vail the 
machine. The vertical feed motion is 

and worm wheel driven by bevel. geating, with a» 
clutch, which is thrown out of gear by a . 
tremity of the vertical traverse. A 

exhibited of the machine, together with 

shaped by it of various sizes, and of Othe o : 
different number of sides, made by using @ different ‘iim: 


of cutters. 


THE GAS SUPPLY OF THE CITY. 

Dr. Lerursy, the chief exavainer appointed the 
Board of Trade, has recently grevated to the Court of Come 
mon Council his quarterly report on the quality of the gas 
supplied to the City of London, from whieh it appears 
the average illuminating power of the City of London Com- 
pany’s gas at Jewry-street, was 14.72 and at the new 
station in Cannon-street 17.34 candles; while that of the 
Chartered Company was 14.95 candles at Jewry-street, 
14.96 at Leadenhali-street, and 15.63 at Gray’s-inn- 3 


that of the Great Central Company. being 1 at. ¥ 
street, and 16.51 at the new station at Briendly-place, Mi 
power 


end. The apparent increase of cory f 
new testing retina is wholly referable to 
testing burner prescribed A the referee, whi i 
same gas than 
burner, which has been used for testing the illumi- 
nating power of the atJewry-street. Dr. Letheby refers 
in his report to the effect of improved burners on the apparent 
increase of the illuminating of thé gas supplied to the 
City during the last 1s year, and hi states that if the value 
of the old burner, whieh was used from 1852 to 1863 be 
called 100, that of the Steatite burner, which was used from 
1863 to 1869, is re oy that of the burner which is now 
in use is 128.9. So almost pari passu with the progress 
of improvement in the quality of the gas by legislation there 
has been a like improvement in the value of the instrument 
for determining it; and thus in reality there has been but 
little change in the quality of the gas supplied to the City 
for the last 18 years, notwithstanding that it has been 
nominally raised by successive Acts of Parliament from 
12 wax candles in 1461 to 14 sperm candles in 1868. Taking 
the Great Central Gas as a fair example of the quality of the 
gas supplied to the City during the time, it appears from 
the published reports of ite illuminating power from 1852 to 
the present time that r of nearly one uniform 
quality; for, if measured fhe old burner of 1852, its 
average illuminating power 1852 to 1857 was 19.33 
standard 5; ; from 7.to 1863 it was 12.4 
candles; and from 1863 to 1869 it was 12.57 candles. In 
, i _ show that the gas supplied to 
present time is almost. identically the 
in 1852—the apparent imcrease in the 
ing entirely owing to 
the gas about 
i As regards 
gas, Dr. Letheby that it has been 


ve sulphuretted hydrogen, and that the 
amount of sulphur in , ather thes th preceding, laps 
19.7 qraine yor 90 cubic feet im the City of Lon- 

’s gas, 25.97 grains in the Chartered Gas, and 

Central. It is apparent from these re- 

sults that the amount, of sulphur can be easily mainteined 








be kept tow “Zhe other impurity, am- 
monia, has been absett from ‘the City Company's 
gas, but it has frequently present in excessive quan- 
tities in the one supplied by the Chartered Company; and 
it is very probable that when it has not been discovered in 
the last-named gas its absence has been dependent on the 
improper use of a wet meter between the main and the 
testing room—a proceeding which could not have been 
savetioned by the chief engineer, who is one of the referees 
under the Act.—Times. 


Lrent Rartwars—We understand the Royal Scottish 
Society of Arts have awarded their honorary silver medal to 
Mr.'W. J. Cockburn-Muir for his paper “On Light Railways” 
read before the Society in January fast. 


* Abstract of paper read before the Institution of Me- 
chanical Engineers, at Birmingham, on the 4th inst. The 
machine described by Mr. Batho was illustrated by us on 
page 85 of our last volume. 
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DR. JOHNSON ON THE NEW BRIDGE. 
From Punch. 


( ) 
Scuws—The opening of Mz. Jossru Cvuntrr’ bridge, 
at 7 / , Oth Nor. 1800. Timez, 
Noon. Puesewr, Her Masesty Quesy Victoria, 


sox, Chairman of the Bri Committee, 
“offers to the QUEEN an Book, containing 

a short account of Blackfriars = 9 
The Queen. A very beautiful book. Will you look at it, 

Doetor Johnson ? 
AU Start! 

and bowing). May I peer | 
ene A 


Dr. Johnson ( 
to remember that I mig! 


thank on See 
| well rt ponber to be present on this occasion. 


The Queen. The ceremony” have been incomplete, 
if it had not included an act ice to Dr. Johnson. 

Citizens (aside to one another). What does it mean? 
Wherever did he come from? What's a dictionary to do 
with a bridge? 

Citizen with a Happy Thought. Perhaps he was a Black 


riar. 

The Queen (smiling). Some of our good friends appear to 
be puzzled. Will you, Dr. Johnson, explain to them why 
it is so right that you should be here? 

Dr. Johnson. “It is not for me to bandy civilities with 
my Sovereign,” or I might have preferred to leave my claim 
to the judgment of those, whose studies have rendered ex- 
een se seen ee ul to me. 

obedience is the primary duty of a subject. Mr. Cubitt, 
at least, will comprehend the reason of my presence. 
‘<Mr. Cubitt. Perfectly, Dr. Johnson. And with Her 
paty’s gracious permission, I will relieve you of such 
‘the commanded explanation as might involve an 
‘which is apart from your nature. : 
Joleson (smiling). Sir, your proposal is so polite 
that 1 pardon the impoliteness of your irony. 

Br Cebttt. In 1759, when the City had determined to 
pe ee om at Blackfriars, many schemes were laid before 

‘@hthorities, one of them, | may observe, by the illustri- 
cus . The favoured competitor was a young Scot, 
nathed Robert Mylne, who proposed a bridge of nine ellipti- 
eal arches. ; 

Dr. Johnson. ¥lliptical, Gentlemen, means having the 
form of an ellipse. ; : 

Bold Citizen. Or eclipse, as we now call it. 

Dr. Johnson. No, Sir; am ellipse isa figure formed by the 
intersection of a plane and cone, where a plane passes ob- 
liquely through the — of the cone. 

Timid Citizen (aside). A carpenter might understand 
how the plane is driven, 4 don’t. 

Mr. Cubitt. yr friend, ~ Som wenn et 
the competitors, regard of the former for the 
latter, indnesd the le Doctor to engage in the contro- 
versy against Mr. Mylne. Having studied the subject with 
his customary and conscientious closeness—— 

Dr. Johnson. Pardonable alliteration. 

Mr. Cubitt. Dr. Johnson wrote three remarkable letters 
in the Gazetteer. St 

Thoughtful Citizen (aside). Rum thing to write ‘em in 4 
book. I’ve got a Gazetteer, but I never write letters in it. 

Mr. Cubitt. In these letters, which I, as a practical 
engineer, may say evince @ marvellous mastery of @ topie 
foreign to an author's habitual investigations, the learned 
Doctor argued that the principle adopted by Mr. Myine was 
unsound, and that its unsoundness would extend to the con- 
templated edifice. 

Critical Citizen (aside). “Contemplate” means “ look 
at.” How can you contemplate a thing when it is not built? 

Mr. Cubitt. “ Mr. Mylne’s friends prevailed. A report by 
eight gentlemen, supposed to be competent—— 

Gust Citieen (ande). Whst had their income to do 


Mil —was sindo. ini fewour of hie plan, he was 
chosen , and hie bridge. e first stone 
peeuneea ee 


pe rae Cee tze, my Lord Mayor, by 


your ‘8 : Chitty, and coins 
were deposited. So were plates of pure tin, with a 


Latin inscription, of the Prime Minister of 
the day, Mr. ade tors Chatham——- 
Historical Citizen (aside). Father of Billy—don’t you 
P 


know 
Mr. Cubitt. In honour of whom the bridge was named 


Pitt brid 4 

The be Have those interesting deposits been dis- 
covered P 

Mr. Cubitt. Scnapen te Manages Majnct7, thes Ser have 

ins were to find t stone. 

see SOR oa Oe tsds dae tie sone eae act ia the 

real at all, but was deposited in a hole dug for the 


ine that one thousand 
puzzle posterity as 
pwe stand? © . 


the 

Mr, Punch (suddenly ring, i hy profoundly to 
his tee La eee te circle.) 1 will insure 
posterity against puzziedom, as the true story shall be re- 
corded in My pages. 

The Queen. Mr. Punch, you are ever welcome. Include 
in your record, if you please, the just tribute borne to you in 
one of my Courts this week; the judicial that 
you are read wherever civilisation extends, and that you 
never wrote a word unworthy to be read by the good. 

Mr. Punch blushes, until the spectators at a dist think 
that red fire has boon kindled-to produce an effect and they 
begin to applaud. ok $4 : 

Dr. Johnson. Ut were in a subject to say 
that he coincides with his Sovereign, but it may be tted 
to one mioralist to thank the Queen for so we 
epee ent to another. j 

Sarcastic Citizen (aside). “Compliments passes when 
gentiefolk meets,” but I want my meats, and my drinks too. 








Mr. Cubitt. 1 now proceed to state that Pitt Bridge was 











pair that injury again do 
your Maj sty thak Mr. Mylne’s bridge t ave “rie 
many years longer, but for the removal of 
and the liberation of the vast flow of waters apo: 
those nineteen arches. 

The Queen. ee It is just aleo to Peter of Cole- 
church to remember that his ninéteen arches 


endured from 
1209 to 1826, May pou Weal wr, Sr Cb, bo i 


permanent. 
All, 8o mote bliss % 
mM That’ 
on a ashe it ae 


ments are 


ame a 


Dr. Johnsom. “Let not “ae 
delayed (unless such be Her dbo mg tana serve 


myself. Let me but 

pom have since saat Wit T kad to ao'tu the bot 
I could, wrote down my mind. aes te peda 

aa after a hundred it1s remembered for me, and 

aro Let all w ‘have work to do, do it with all 


“At sigma frm te Sm « trumpeter dp the 


and 
Mr. Punch (having Set to the ve ae a 


RECENT PATENTS. 








Tur following specifications of com’ are all 

dated within the year 1869; and that year Id be given 
in ordering them, at the prices, frome: Great Seal P 
ol 


Patent Office, Chancery- 

(No. 256, 6d.) John Henry Johnna, of 47, LinecIn’ s-inn- 
fields, patents, as the agent of of Paris, 
forms of keys or wedges for . a » made of iron 
and wood in combination, plans each 
wedge consists of a central of bon Ci ihociecs tes 
blows used in driving, this central — having recesses on 
each side into which faces of wood are fitted 


(No. 261, 1s. 4d.) Charles tangle. Gi wich, patents 
methods of so Soret used in 
connexion with floating that ‘a floating 
capacity equal to raising all, or their own 
weight. The various * details ue Mr. Langiy's plane plans could 


not be described briefl 
(No. 264, 2s. 2d.) Robert: Mud citer pete 
ton-square, patents some wonderf 

applying power,” which it is ogee mesa that we 
should attempt to describe here. 

(No. 266, 6d.) William Brown and Thomas Hustler Gar- 
butt, of Seamur, near Scarborough, patent forms of perfo- 
rated fire bars, the novelty of w we fail to discover. 

(No. 274, 2s. 2d.) John Easterbrook, James Hobson All- 
ecard, and Arthur Marsden Wild, of Sheffield, patent me- 
chinery for Toa and polishing engine guide bars, saw 
blades, marble sla other articles —s to be 
brought to « truly flat surface, Drawings would be required 
to deseribe this machinery clearly. 

(No. 278, 10d.) John Pickering, of Glasgow, patents 
propelling vessels by means of injectors, or rather “ ejectors,” 

ed so as to expel jets of water from the stern. The 
idea j is not new, and in any case this method of propelling 
a vessel would be a very wasteful one 

(No. 284, 8d.) John er Jobnson, of 47, Lineoln’s-inn- 
fields, patents, as the agent of George H. Sellers, of Wilm- 
ington, U.S. a or steel into piles or fagots, pre- 
paratory to ae the metal into forms of the 

required shape ; nr Aaron Sag iron or steel into hollow 
piles preparetory to-rollinig into hollow articles, such as pipes 


t, of Torring- 
and 


fields, as the Jules 
nand Felix Caffict, of Pare 


er: aie 
of the Monerieff 


oy Sa he gat 
tess ges 


ye elites le, 
of Ma Jobeok’s plans 


witbout 
857, 6d. John Page, of lasgow, patents so sh 
Coemedemer Pie jis ha 
‘age als patents 


ig 





volume. 

(No. 360, 1s. 4d.) James Taylor, of Birkenhead, patents 
various improvements in steam cranes and hoisting a) 

which we shall probably describe fully in an early amc 


(No. 361, 2s.) Fehe Ha Johnson, of 47, Lancoln’s- 
of Jules 





pec yey ymca termed a plce mers 
system. It would be impossible to describe 
these plans without the aid of drawings. 





2471. Gronce Metca.r, Pertusola F. 
improvement 


veloci 





or columns. 

(No. 286, 84.) Alexander Melville Clark, of 53, {amore 
lane, patents, as the agent of Henri C tier, 
Boulevart St. Martin, Paris; removing the h 8 from | 
by friction, instead of by the thrashing process. 

is effected | 


According to these the hulling of the 
by ing the ears een two ved } 
(No. 289, Is. 8d.) Thomas mantis - Perth, eee 
apparatus for exhausting, washing, orcing gas, &e., | 
+ } illustrated and 


the patent ing the machine which we 

een oeg a of the volume. ; 
{No. 306, Charles Abel, of 20, Southamp- 

ton-street, as the agent of Zoheth Sherman 


ts in furnaces fer obtaining 
peas. Wiliam EDWARD Newton, 66, Chancery-lane, “An 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 


in pumps.” 
2925. ANDRE Erikwnk, Charlotte-street, mate er “Im- 
provements in the construction of carriages, 


1 
— _Jous Mons, Les, * leaptivesmente ‘te tha preperstion of =. 
Pidean Shcgvan al hen Tu 
Pg Pierre Jacques, 2 Tayot, Paris, “An gar} 
process for blood-albumen, and 


or purifying deécolouring 
eee pres teen Wiis, 40, Spaces, “ An 
improved ELI we stamping and eancelling 


improved morals cp or Market, Regent’s Park, 
Silas cones & gual ok talon botlaen oo 


HAnby, junior, 
applying 


| ose? Os a Monnis Asurorra, areca Renna he ce 

Thistieton, ap meen obtaining and 
motive power ory to working sewing machines 
ae aes, Loree Heath, Hamp- 


ia on-Tyne, Ts 


the electro of nickel, 
5183. fo eer 


9137, Wiitsam Ronzet Lake, Southampton-buildiogs, “im. 
provements in coiled or volute springs,” 


a| Patents on which the Duty of £50 has 
bicn Paid 7 





2850. RicHARD Janravy Gay, 
improved composition for coating walls or 
impervious to the 


to 
sons, Wrcttans Somes aoerved Jane. “ Improve- 
e ILLIAM A . ” 

ments in Laives.n Derek oh Mecemton t 
2924, Wiliam AkD Newton, 66, Ch -tane, * Impr 
ments tn treating vegetable eabstances, chiefly to the 
manufacture of paper pulp and fibres," —Dated Wow. 1866, 
= ayy oye msg At gi the mechinery or choo 
men 

cinpyed therein Dated bth November, 186 

2895 ze Kink, W Certain 


orkington, 
ber, 1868. nthe ae mae Ne 
a1 ‘arname inane: deussen, ew 
of td gle clothe, wd ia rea a 
preparing woven end also In 
sedi nee 8th November, 1866. 


— Hall, Pinxten, aod Groro 
iaguerdens ilcboum'* a oem 
shat or baa tr hey oe 





ad dcabing on 


san pomaun Rnduiae huave lactate in cook- 
fo i ro BAPG, . “ Improvements 
Patents on which the Duty of £100 has 


2978. Jouw McKeax, Walmer Mills, neat Preston, and 
THOMAS GREENALL, Manchester, “ pb tg 
ee eee . 


8 ne Joux Pernt jn. Rochdale, and Jace Treat, Sowerby, 
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arene gpa ye ps wtise ieee Seale ae bl 2 _ P . . . 
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. COE OR sl tgs Mcmahon. kta ahaa Bog ape ; 


eee ae msice enbeiepaithen sr Giersh fhte et 


a 










































































ene 





EN GINEERING. 





[Nov. 12, 1869. 





The kiln as illustrated in the engravings is of oblong form, 
the permanent portion consisting of the opposite ends, A 
and A’, connected together by side walls, and the whole en- 

ing an oblo for containing the bricks to be burnt. 


in each tier, as shown in Fig. 1, 

a combustion chamber, a, and ash 
ordinary grate bars, 5, the 
furnished in front with a suitable door, and communicating 
at the rear with the interior of the kiln through a passage 
d, over « bridge, «. At each end of the kiln are arranged 
pipes, B and B',‘one above each tier of fireplaces and com- 
municating with the steam space of an adjacent boiler, and 
from one or other of these pi projects a tench Pipe. J, 
into each fireplace, this branch terminating a short distance 
from the entrance of the combustion chamber and below the 
roof of the latter, so that a forcible jet of steam may be 
directed in the course taken by the products of combustion. 
A branch pipe, 4, also extends from one or other of the main 
steam pipes, Bor B' into the ash-pit so that a jet of steam 
may be projected into the latter below the grate bars. In 
each of the permanent ends, A and A', of the kiln are 

ings, D, there being in the present instance three openings 
above and three below and situated between the fire-places, 
as shown in Fig. 1. Into each of these openings projects 
a pipe, i, turned at the end, so that a jet of steam may be 
projected outwards, and induce a partial vacuum within 
the kiln. The different branch pipes are provided with 
suitable cocks or valves, by which the passage of steam may 
be regulated or stopped at pleasure. 

In using this kile moulded bricks just dry enough to bear 
handling are arranged on edge and end to end within the 
kiln in alternate longitudinal and transverse rows, with 
narrow lateral spaces as usual in preparing bricks for burn- 
ing. This accumulation of bricks having reached nearly to 
the top of the kiln the mass is surmounted with two layers 
of bricks laid flatwise, and on the up surface of the top 
layer is deposited a thick clay wash, which fills the interstices 
and prevents the upward escape of heat. In arranging the 
bricks within the kiln care should be taken to leave, at the 
rear of each row of fire-places, chambers, z, extending across 
the kiln. The upper ber, however, should be entirely 
separate from the lower chamber, as shown in Fig. 2. 

The piling of the bricks having been por the doors 
of the fireplaces at one erid of the kiln (say the end, A') are 
closed, the ash-pit openings temporarily sealed, all the steam 

pes at both ends of the kiln being for the present closed. 

‘uel is then placed on the grates of the fireplaces at the 
opposite end, A, of the kiln, and after the fuel has been 
ignited the valves of the steam pipes, i, at the end, A', of 

¢ kiln are opened, while at the opposite end of the kiln the 
valves of al) the branch pipes are opened, excepting those of 
the pipe, i. Owing to the partial vacuum caused within the 
kiln by the outwardly projecting jets of steam from the 
ipes, i, at the end,[A', the products of combustion rush 
rom the laces at the opposite end first into what may 
be termed the distributing chamber, 2, and pass thence 
through the interspaces between the bricks, and finally 
escape through the openin s, D, at the end, A', of the kiln. 
At the same time the jets of steam through the pipes, f, above 
the fire serve to ipsopel the products of combustion and 
increase the foree whic they uire from the outward jets 
of steam at the opposite of the kiln. The jets of steam 
below the firegrate serve to counteract the tendency of the 
steam above to force the flame downward between the grates. 
At the same time this lower steam coming in contact with 
the fire is decomposed, and meeting in its decomposed state 
with the products of combustion is considered by Mr. Adams 
to increase the heat. 

The first action of this thorough and forcible permeation of 
the products of combustion through the bricks in the kiln is 
to deprive them of the moisture. This is done rapidly, the 
vapour passing in a forcible volume through each of the 
openings, D, at the end, A', of the kiln, owing to the out- 
ward jets of steam in the latter. After the bricks have been 
thus quickly deprived of their moisture the burning com- 
mences, the heat gradually increasing in intensity from the 
end, A, of the kiln towards the end, A!, until the bricks at 
this end are at a blood red heat, while those nearest the fire- 
place and throughout the greater portion of the mass are at 
the white heat to ensure a thorough burning of 
the bricks. The condition of the latter may be observed from 
time to time through smal! holes in the side wall of the kiln, 
but the best indication of the condition of the bricks is the 
extent of their shrinkage, which can be ascertained by ob- 
serving the depth tc which the mass of bricks has sunk 
below the original height. 

i — of the kiln have assumed an intense white 

t t, excepting the end, A', of the kiln where 
earawtiiakenk oot alas oe tins'at te end nearest 
the fireplace has sunk to a depth indicating that the bricks 
at this point have reached the limit of shrinkage and have 





BRICK KILN WITH 


FORCED DRAUGHT. 


DESIGNED BY MR. HENRY WRIGHT ADAMS, PHILADELPHIA, U.S. 
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been properly burnt, the fireplaces with the ashpits at the 
end, re the kiln are closed, steam is cut off from the branch 
pipes, hk and f, while at the opposite end, A', of the 
iln the ashpits are unsealed, the valves of the 
closed, and those of the pipes, f and 4, opened, and fuel sup- 
plied to the fireplaces. As the latter have already become 
red hot by the firing at the opposite end the fuel at once 
commences to burn actively, and the products of combustion 


are caused to pass forcibly through the mass of bricks partly | 
by the jets of steam from the pipes, i, at the other end of the | 


kiln and partly by the jets of steam which pass over the fires 
at the end, A’. The bricks near the latter soon become white 
hot, this intense heat gradually approaching the centre of 
the kiln, where the bricks had been previously thoroughly 
burned by the fires at the end, A. By thus firing first at 
one end and then at the opposite end of the kiln, and by 
directing the products of combustion through the mass of 
bricks first in one direction and then in the other, the whole 
becomes thoroughly and equally burned, and may be re- 
moved at pleasure. 

An important feature in Mr. Adams's plans is the action 
of the steam which from the pipes, f, over the fires 
and arrives at the distributing chambers, z, in a highly 
superheated condition. 


distorted ; and it is stated that there are none of t black 
ended and otherwise almost worthless bricks which in ordi- 
nary kilns form such a large percen of the mass burnt, 
owing to their contiguit No the vonage to the fact that 
there are no provisions for counteracting the effect of the 
intense heat at this point. 

In Fig. 5 is illustrated an economical mode of arranging 
four kilns, 5, & aah bes Deo enemas one oe 
that a single partition wall, m, serves for both, and between 
each pair of kilns is arranged a boiler from which pipes, p, p, 
oe opposite directions and communicate with the above- 

ibed pipes of the separate kilns. In the side of each 





kiln is an opening, g, large enough to admit carts or trucks 
for the conveyance of the newly moulded bricks to the in- 


ipes, i, | 


While this steam assists in forcing | 
the products of combustion through the mass of bricks, it | 
prevents those bricks nearest the fire from being burnt or | 


— era 








| terior, these openings being, of course, closed prior to com- 
| mencing the burning of the bricks. 

The particular kiln described above is stated by the in- 
ventor to have succeeded well in practice, and its general 
dimensions may, therefore, be given here. They are as 
follows : ee 

t. 


Entire length of kiln 50 
~ “a & 24 
» height ,, bet oe ase at 
Length of each firegrate ... pa see on F 
Width of 9 one eos +<0 jae 
Length of space within which to burn bricks ... 34 
Width x ‘ ww. 20 
Height » - at i OD 
Mr. Adams states that in a kiln of these dimensions about 
100,000 bricks, each 8 in. by 4in. wide and 2¢ in. thick (the 
American size), may be burned. The entire moisture in this 
| mass of newly moulded bricks can be disposed of in about 
| eighteen hours after lighting the fires at one end of the kiln, 
| after which the burning of the bricks throughout may be 
| completed in about fifty-four hours by the operations de- 
| seriged above. 


IystiTUTION oF Mecuasicat Exoixgens.—The general 
meeting of the members of this Institution was held on 
| Thursday, the 4th inst., in the Lecture Theatre of the 
| Midland Institute, Birmingham; John Ramsbottom, Foo, 
| Vice-President, in the chair. The Secretary (Mr. W. P. 
| Marshal!) having read the minutes of the previous meeting, 
a number of new members were elected, and the officers of 
the Institution were nominated by the ing for the next 
annual election. Three were then the first by 
Mr. William Mather, of , “On Well Boring and 
Pumping Machi ;” the second by Mr. William F. | , 
of Birmingham, “ iption of an Im ved Machine for 
Shaping Nuts, &c.;” and the third by Mr. William C. Siemens, 
of , “ On Le Chatelier’s plan of using Counter-pressure 
Steam as a brake in Locomotive Engines.” We publish 
abstracts of all these papers in the present number. 
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ENGINEERING, 


PNEUMATIC LOCOMOTIVE. 


DESIGNED BY MESSRS. FOX, WALKER, AND CO., ENGINEERS, BRISTOL. 








Even in the best proportioned and most carefully worked 
locomotive boilers there is an important difference between 
the number of units of heat developed by the combustion of 
a given weight of fuel, and the number of units which 
would be developed if the combustion was absolutely per- 
fect; while there is also a further difference between the 
quantity of heat which actually is developed and that 
which is absorbed by the water in the boiler and utilised in 
the production of steam. The first of these differences is 
due to the imperfection of the combustion and to the loss 
of unconsumed fuel through the grate bars; whilst the 
second arises from many causes, such as radiation, heat 
carried off by the waste gases escaping from the tubes, ex- 
cess of air present, &c. These losses, it must be remem- 
bered, are quite distinct from those due to the mode of 
action of the steam in the engine itself, and are, in addition 
to that caused by the great quantity of heat carried off by 
the exhaust steam—a quantity which frequently amounts 
to from eight to nine-tenths of the total amount of heat 
developed by the combustion of the fuel. It is with a view 
of reducing this last source of waste, by substituting for a 
certain proportion of the steam an equivalent quantity of 
air, that M George Warsop, of Nottingham, has intro- 








duced his system of aéro-steam engine already described in 
our pages; and Mr. Warsop, moreover, claims for his plan 
of forcing heated air up through the water of a boiler that 
it increases the evaporative efficiency of the latter. More 
recently, also, Messrs. Fox, Walker, and Co., of Bristol, 
have designed and patented a system of engine construction 
of which we intend more especially to speak in the present 
notice, and which we shall now proceed to describe. 

Messrs. Fox, Walker, and Co.'s plans differ from Mr. 
Warsop’s mainly in this, that instead of forcing air through 
coils of pipes in which it is heated, and then admitting 
it to the boiler, they force the air into the furnace where 
it serves to support ‘combustion, and then admit the whole 
of the products of combustion (which latter of course takes 
place under pressure) into the boiler. The plan of thus 
forcing the products of combustion into the boiler where 
they can mix with the steam has been proposed before, and 
it in fact had been actually carried out in several ways. In 
all these cases, however, difficulties have arisen from the 
delivery into the boiler of quantities of ashea, dust, and un- 
consumed particles, &c., and so far as we are aware these 
difficulties have never been overcome. Messrs. Fox, 
Walker, and Co., however, propose to avoid these difficulties 





altogether by employing liquid fuel, in the pti of the 
heavy hydrocarbon oils, such as creosote, instead of fuel in 
the solid state; and we illustrate on the present page an 
arrangement which they propose to adopt for carrying out 
their system. 

Referring to our engravings, which show Messrs. Fox, 
Walker, and Co.’s plans as applied to s locomotive, it will 
be seen that the boiler is provided with a closed firebox or 
furnace lined with firebrick, the air requisite for supporting 
combustion being forced into this firebox by «a pair of 
double-acting air pumps situated at the trailing end of the 
engine and worked from the driving crank pina, as shown 
in the side elevation, The creosote used as fuel is also 
forced into the furnace by a pump, the load on this pump 
being, if desirable, relieved by merge | steam from the 
boiler into the tanks or receptacles in which the creosote 
contained. According to the arrangement shown in the 


a 


distinct apertures. In any case the respective supplies of 
air and liquid fuel can be regulated independently. Messrs, 
Fox, Walker, and Co, also propose to place in the centre of 
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33? 
the furnace a conical mass of firebrick, which is intended to 
serve as a further reservoir for heat, and also asa kind of 
wick or core to spread the flame. This central cores not 
shown in our engravings. 

The heated products of combustion pass from the fur- 
nace into one or more spiral copper tubes, carried through 
the water of the boiler; the length of these tubes being 
regulated by the distance through which it may be found 
necessary for the products of combustion to pass, in order 
that their temperature may be reduced to about 600° or 
less. In the engravings only one pipe is shown, but Messrs. 
Fox, Walker, and Co. recommend that at least two should 
be provided, as in case an accident occurred to one there 
would be still one im reserve. At the end of each spiral 
pipe is « clack or valve box, which is fitted with two ball 
valves, one of the valves being placed a short distance in 
advance of the other, so as. to admit of an air space between 
the two. The upper valve is in communication with a 
central pipe carried back through the centre of the boiler, 
as shown in the section, this pipe being pierced through- 
out its unidetaide with very fine wire gauze holes, so that 
the air, &c., may pass into water in very finely distributed 
streams. It will be seen that, supposing any small quantity 
of water was to get into the spiral tube, no evil would te- 
sult, as, even if it was to find its way back into the coils of 
pipe, the heat of the gases entering from the furnace 
would convert it into steam before it reached the furnace 
itself, and if the furnace was in operation this steam would 
be forced again into the boiler. 

Provision for the inspection of the furnace is made by 
means of an eyeglass fitted into the end of a conical-shaped 
tube, as is dhown in the déction. This tube is cast witha 
hollow casing to permit of water flowing round it to reduce 
the temperatureof the gases entering the tube from the 
furnace before they reach the eyeglass. The eyeglass is, 
moreover, protected when net in use by & metallic slide, 
which allows the eyeglass to. be unscrewed and removed 
when it requires cleaning. A suitable arrangement is pro- 
vided at the bettom of furnace for obtaining access to the 
interior for repair’, &c. On the footplateof the engine is 
shown an auxiliary engine and air pump. ‘This engine is 
for pumping into the main boiler the air required to work 
the piston in the main cylinders before the steam is gene- 
rated. In most engines, however, Messrs. Fox, Walker, 
and Co. consider a simple hand pump would be sufficient to 





accumulate the air in the boiler. 

In getting up steam the modus operandi is as follows: 
The engine n the first place, run on to rails fitted with 
a suitable appliance for raising the wheels off the line, or 
the engine driving wheels can be slightly elevated hy means 
of «mall auxiliary wheels worked by a serew from the foot 
plate. To ignite the oil, if the regenerator is cold, a wick 
of flame must be placed in the furnace prior to the oil being 
turned on. Simultaneously with the turning on the oil the 
engineer should aliow the com] ressed air within the boiler 
to enter into the main cylinders, so that the main air pumps 
may be set at work to force the air into the furnace, 

Of course, it an eugine constructed on the plans we have 
been describing, the exhaust steam is not required fér'the 
purpose of caysing a dranght, and. it is therefore turned 
into the feed-witer tanks, and made to pass along over the 
surface of the water contained in them, that portion which 
is not condensed ultimately escaping through a waste pipe. 
In fact, in an engine of this kind, the smokebox and 
chimney serve no usefal purpose, and we are somewhat ser- 
prised that Messrs. Fox, Walker, and Co. have retained these 
accessories in their design, as all necessary protection for 
the steam pipes and cvlinders might have been afforded by 
a simple casing, and the uncondensed exhaust steam might 
have escaped through a waste pipe fitted to eaeh tank. 

We believe that in substituting liquid for solid fuel in an 
engine in which the products of combustion are forced into 
the boiler, Messrs. Fox, Walker, and Co. have’made a de- 
cided step in the right direction, and we look forward with 
much interest te the results of the experiments which we 
understond they are about to make on their system. That, 
by carrving on the combustion of the creosote under pressure 
they wil) be able to generate heat very effectively we have 
little doubt; but we mast own that we anticipate some prac- | 
tical difficulty in disposing of the heat so generated. Mr | 
Bessemer's experiments on combustion under pressure have 
shown how intense the heat becomes under such circum- 
stances, and the question arises whether by the use of the 
spiral tubes proposed it will be found practicable to re- 
duce the products of combustion from their enormously 
high temperatures to one at which it is desirable to 
admit them to the boiler. In considering this matter 
there are two things to be taken into account, the 
first being whether it will be found possible to place in 
the boiler spiral pipes having sufficient surface in contact 
with the water to effect the desired cooling down of the 
gases; and the second—and it appears to us more impor- 
tant peint—being whether the beat transmitting power of 
the pipes will be sufliciently great to prevent them from 
being destroyed by the high temperature of the gases as 
they escape from the furnace. These are matters which can 
only be determined by experiment, and it is possible that 
trials may show that the difficulties to which we have 
alluded may be overcome—if indeed they should absolutely 
exist by admitting to the furnace an excess of air and 
thua, as it were, diluting the products of combustion. Or 
the same end might perhaps be better attained by admit- 
ting into the furnace—or the spiral pipes near the points 





at which they joint the furnace—water in a state of fine 
division, this water, which would be at once ated, 
abstracting a portion of the heat from the gases, le the 
steam produced would of course be ultimately forced into 
the boiler. In conclusion, we must state that whatever the 
results of Messrs. Fox, Walker, and Co.’s experiments may 
be— whether they may prove as successful as they antici- 
pate and as we desire, or not-the experiments themeelves 
are certain to add something to our store of knowledge, 
and Messrs. Fox, Walker, and Co. will deserve the best 
thanks of engineers for having undertaken them. 


CHANGEABLE GAUGE TRUCKS. 

Tue Grand Trunk Railway, of Canada, is, as many of our 
readers are no doubt aware, laid toa gauge of 5 ft. 6 in., while 
the lines joining it are of the usual gauge of 4ft.8jin. Of 
course under these arcumstances, al] goods passing from the 
Grand Trunk to the lines of narrower gauge, or vice versd, 
had, so long as ordinary rolling stock was used, to be trans- 
shipped at the point of junction of the respective lines, and 
this transshipment was a source of expense and damage to the 

i To avoid these difficulties a company, entitled the 
ational Despatch Line, some little time ago, commenced 


a a number of “ ble gauge” trucks, these 
trucks having their wheels Zod exiles 5 pldtenel that the 
vehicles can, with but a slight delay, be fitted for running 
upon lines of either the broad or narrow gauge, thus render- 
ing any transshipment of the load unnecessary. The arrange- 
ment of whecls and axles, which the National Despatch Line 
have adopted, we illustrate this week on page 384, Fig. 1 
being a longitudinal section of a truck fitted with them, while 
Fig. 2 is a transverse section, and Fig. 3 a half plan. 

ferring to these engravings, it will be seen that the 
wheels have bosses of much greater length than usual, and 
that the wheel seats of the axles are longer than the wheel 
bosees, 50 28 to allow of the latter being shifted on“ them. 
Each whee! slides on a key, D, fixed in the axle, and each boss 
has two openings eut through it, as shown in the sections, 
these speninen balbe each titted with a wedge piece (4, 5), of 
which the pomt fite in @ transverse recess in the axle. Each 
wheel seat has three of these recesses formed in it, either the 
two inner or two outer ones being in use at once, according 
to whether the wheels are set for the broad or narrow gauge. 
The wedge pieces already mentioned are foreed into their 
places by strong india-rubber bands, G, F, which encitcle the 
wheel boss, and they are further secured by a pin, 8, which 
passes through the wheel boss longitudinally, and traverses 
the wedges, as shown in Fig. 1. This pin is prevented from 
working back by its split end expanding into a recess in the 
boss, and also by a set screw, 10, which is made to nip the 
pin near its head, as shown. 

The operation of changing the gauge of a truck is a very 
simple one, and is performed as follows: At Montreal and 
Sarnia, the two termini at which the broad and narrow 
gauges unite, there is laid down a piece of line about 24 ft. 
uf length with a tapering gauge, this piece of line being pro- 
vided with guard rails. On one of the changeable gauge 
trucks arriving at this piece of line, the pins just mentioned 
afe withdrawn, the india-rubber bands poaed aside, and the 
wedge pieces removed from the openings in the wheel bosses. 
Thetruck is then pushed on to the tapered piece of line, 
when the wheels are either forced together by their flanges 








ir inst the guard rails, according 

whether the truck is betng transferred from the broad to the 
ar a4 gauge, * wer oar When the wheels have Lk 6 
partially shifted the wedge pieces are agai into 
openings in the wheel bosses, and the itia-rubber bands 
laced so as to clip them, the consequence being that as soon 
as the requisite shifting of the wheels has been effeeted the 
wedge pieces are forced into the recesses in the axle to Which 
they are thus brought opposite. The split pins, &c., are then 
replaced as before, and the wagon is ready to proceed om its 
way ; the whole operation of changing the gauge occupying 
but from five to ten minutes. 

The first changeable gauge truck of the kind we have de- 
seribed, was on the line in January, 1868, and we 
believe that if has been running satisfactorily ever since. 
During the present year the National Despatch Line have 
largely increased ther stock of changeable gauge cars, and 
we have no doubt that they will find ample employment for 
them.” By the use of these cars goods can be sent right 
through from Boston to Chieago without breaking bulk, and 
it is probable that the facilities thus afforded will lead to 
the Grand Trunk Railway receiving a good deal of traffic 
which would otherwise be sent by other routes to avoid 
transshipment. In conclusion, we should state that our en 
gravings have been prepared from a working drawing for 
the use of which we are indebted to Captain H. W. Tyler, 
R.E., the vice-president of the Grand Trunk Railway. 


reoining against the outer rails, or separated by the insides of 
thei ; ing agai ing to 


Tuomson’s Road Steamers IN Panrs—Within the last 
few days one of Mr. R. W. Thomson's road steamers with 
india-rubber tyres has been —— through the streets of 


Paris dragging behind it a heavy Versailles omnibus with 
50 passengers. On the report of the French Government 
engineers leave has been granted to the road steamer to ply 
over two routes, sevetal miles in length and including some 
busy parts of Paris. The engineers report it more handy and 
manageable than horses, and in no way dangerous to the 
public, The huge india-rubber tyres save the machinery 
from jolting and the road from ruts. The speed is that of a 
fast omnibus; it went up the paved street beside the Trocadero, 
of which the gradients are 1 in 11, and even 1 in 9, without 
the least difficulty, and came down again without any brake. 
In a wet grass field it was curious to observe how little the 
wheels sank into the saturated soil; in fact, it obliterated, 
on retracing its circle, the deep ruts of the omnibus wheels. 
This circumstance has drawn the attention of artillery officers 
present at the experiment, suggeatin to them an inquiry 
whether the system might not odeustagoaniy applied 
to military transport in campaigning. 





THE NEW YORK SOCIETY OF PRACTICAL 
ENGINEERING. 

Tuts society held its stated monthly meeting on the 
evening of Wednesday, October 13, in the Cooper Union 
Building, James A. a in oe es W. B. Harrison, 
dents po the eins of Prevention,” i 
paper read by Mr. C. Williams, C.E. 


a 
ue of human life, 

as to the ultimate and i 
from the ——— of safety appliances F a the rolling stock, 
and eine ae ae permanent way, 
that one now looked upon as too costly for extended aleption. 
In the structure of the road bed, writer expressed the 
opinion that the use of den ties, creosoted or otherwise 
treated with some ative, combined with ballasting of 
broken stone, would prove preferable for American railways. 
In default of this a modification of the sand-pile principle 
should be used. This might be done cither by laying the 
ties upon sand-filled tre: dug transversely to the track, 
or the trenches might be itudinal with the rails, closely 
rammed with sand upon whieh. longitudinal sleepers should 
be placed, these latter supporting the rails. In case the 
transverse trenches were ret 8g it ey * best in 
tice to interpose a plank equal in width to the top of 
the sand trench between the sand and the nemower te. 
Aside from the sub-structure supporting the rails the fasten- 
ing of the latter to the former is a matter of scarcely less 
moment. This could be more effectually secured than is 
now the case, by means of improved spikes. Of these 
several have from time to time been brought to public notice 
in the United States. One devised some years ago had its 
lower portion split lengthwise and formed with two divergent 
planes, so that when driven into the tie the lower part ex- 
and prevented the drawing of the spike. The draw- 
ack to the adoption of this lay in the impossibility of its 
withdrawal, even when circumstances, repairs, &c., demanded 
it. The screw spike, formed of a wrought-iron angular 
threaded screw ese with a double hook-head, is now 
being extensively manufactured and experimented with. 
One of the latest approved spikes patented in the United 
States has a hook- , and is provided on each side for a 
portion or all its length with series of teeth, increasing in 
depth towards one edge of the side, on which each is placed 
and diminishing towards the opposite edge. When the 
spike is driven nearly the required depth into the tie, it is 
caused to turn slightly upon its longitudinal axis by the 
spiral or twisted conformation of the portion adjacent to the 

head. 

The writer also spoke of the liability to accident 
common on railways trom the straying of cattle upon the 
track and proposed as a preventive, a cattle guard constituted 
by a slat work arranged between the rails. This should be 
formed in the form of a depressed arch; the longitudinal 
centre highest, the side portions formed of bars oblique to the 
centre, and as such distanee apart as to keep cattle from 
traversing either upon or between them. ‘his the writer 
believed would secure the desifed result of keeping strays 
entirely out of the way of the trains, although its cost would 

militate strongly against its coming into use. The 
writer also advocated the jon of automatic switches, 
signals, &c., aperated by the movement of approaching trains, 


through the either of pneumatic tubes, or of wire 
ropes Siansiek oak levers or other suitable mechanical ap- 


At the conclusion of the paper two inventions, the one a 
means of securing tightness in fish-joints and the other to 
obviate accident from the i axles, were explained. 
In the former the nuts of the belts mouiog. the Sie piete to 
its are fitted with spi ings which tend to tighten 
a jarred page dy er motion of the trains. 
Tried on several of the western roads these fish-plate ap- 
pliances have given very satisfactory results for three or four 
years past. In the device for obviating danger from broken 
axles the axle has bearings both at the inner and outer side 
of the wheel; the u part of the latter is covered or 
surrounded by a metal cage, so formed and arranged that, in 
the event of an axle breaking, the cage will rest upon and 
hold the wheel in position, a shoulder being provided behind 
and in such proximity to the wheel as to support the wheel 
against the action of the brake, in ease, as just mentioned, 
ot the fracture of the axial support. Tried with an axle 
purposely divided this safeguard gave very satisfactory re- 
sults, and it is now in course of extended trial on the Provi- 

and Worcester Railway. 

Mr. Abram 8. Hewitt gave a brief address, sketching his 
observations concerning iron and steel manufacture, &., 
during a recent journey im France. He had seen the 
poneme.| processes of steel making carried on in succes- 
sion, so that rails were made complete without re-heat- 
ing after the smelting of the ore in the cupola, and had 
no doubt that with ore containing no phosphorus, steel rails 
could be made as cheap as iron reils manufactured by the 
common methods. He considered a good steel-cn rail 
as good as one made wholly of steel, provided a good weld is 
obtained in their fabrication. He had, however, been some- 
what surprised at the results derived from a compound 
rail made without weld, the cap being simply folded over the 
top. portion of the rail, These have continued to increase 
im rigidity of hold upon the rail, and the inference is that 
the sting action of the wheels has sufficed to drive 
them still closer to their places. 

After the announcement that the subject would be con- 
tinued at the next meeting, at which a plan claimed to 
poems all the ences «8 perfectly = railway _— 

propounded, the society adjourned to evening 
second Wednesday in November. 
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The Theory of Strains in Girders and Similar Structures. 
ay ane B. Stongy, B.A. London: Longmans, 

aD. 
Tue first volume of Mr. Stoney’s work appeared 
some three years ago; the appearance now of the 
second and concluding volume is a su i tow 
that the favourable opinion expressed by us of the 
first volume has been endorsed by the genetal b 
the profession. The fi 
evidences of the consci | wor ic ; 
retical deductions by the antlisy hinself, and the p 
sent volume testifies “to” hi 7 for the 
interesting but eq useful task of collating and 
epitomising the vol pus empirical results recorded 
by numberless ori d investigators. Possibly there 
is little in pt ge flame that will not present an 
appearance of stalengss to men who are tolerably 
familiar with engitieerihg literature ; but it must not 
be forgotten that as time flies on the more difficult it 
becomes for students to refer to the original reports 
of experiments which may have been. instituted some 
quarter of a century age. The practised engimeer may 
meet with several treatises in which more concise 
abstracts of such experiments are given than we find in 
Mr. Stoney’s work, and in their-case conei may 
bean advantage ; but for the stu 
comprehensive extracts of Mr. & 
useful, as they afford him an opportunity of exercising 
himself in a very important branch of bis future 
duties, namely, the classification and deduction of re- 
sults from observed phenomena. 

A short notice of the contents of the present volume 
will qualify our readers to form their own estimate 
of its value. The first chapter treats on compres- 
sion, and of course it is impossible to consider tis 
subject with reference to cast iron without giving a 
pre-eminent position to the extremely valuable, but 
extremely hackneyed, experiments of Mr, Hodgkin- 
son. The Britaunia tubular bridge in the same manner 
everlastingly shows to the front when the resistance 
of wrought iron is the subject under consideration. 
For timber Mr. Hodgkinson again does service for 
Mr. Stoney, whilst the recent rof Mr. Graut, of 
the Board of Works, affords him data as to the resis- 
tance of Portland cement and analogous materials. 
Under the second head of extension, Hodgkinson once 
more is cited; but the most valuable portion, perhaps, 
is some dozen pages extracted from Mr. Kirkaldy’s 
elaborate work in which are recorded his numerous 
experiments on plate and bar iron and steel. » The suc- 
ceeding HR treat on elasticity, temperattre, and 
the practical designing and estimating of girder work. 

We cavnot, in every instance, endorse our author’s 
deductions ; occasionally.the old fault crops up of the 
mathematician swamping the experimentalist. Thus, 
when considering the j of the most economical 
depth of girders, Mr. ¥ observes that “when, as 
is frequently the cas@,im small girders, the girder 
derives a considerable. pat of its strength from 
the web acting as an mdépendent rectangular girder, 
its thickness being determined from practical con- 
siderations, there is a certain depth, depending on 
the thickness of the web and the relation between the 
flanges, which will produce .a girder of maximum 
strength. If the flanges oa in area this depth 
may be formed as follows?@Let 7= length of the 
girder, 6 = thickness of wehyd = depth, =the unit 
strain in either flange, A=sthe total sectional area 


7 











more : 
jally | Other elements of weight, but not of strength in 


shown. Tana; ip « pasteegelor beter ak See 


the strength by the fraction ©. Again, 


additional amount of metal be thrown into the form 
flanges, instead of increased ‘depth, the additional 


strength will be represented. ‘by the fraction 4, as- 
suming the unit resistaindé of the metal to be the same 
metal in the web were one and a half times that of the 


indifference whether the increased amount were thrown 
into the flanges or into the web, Now, Mr, Barlow’s 
experiments show that the unit resistance ofcast: iron 
in solid en ee is 2} times that of the 
tensile resistance of the same metal in a flange girder ; 
whilst for wrought iron and steel it is seanighing tore 
than Tj times. Hence, with'a given thickness of web 
aud unlimited depth, the strongest form of girder is a 
simple rectangular bar, and not, as stated Mr. 
Stoney, a girder with one-third of the total amount of 
metal thrown into the flanges, 

The author’s conclusion is equally at fault if we 
apply it in the instance of ordinary plate or lattice 
girders. In such cases the inevitable stiffness the 


web, exercise such an influence that the most econo- 
mical depth generally will be that under which the 
material is equally shared by the web and flanges. 

There are, however, few such instamees of superficial 
consideration-on the part.of Mr. Stoney, and we think 
there is little doubt that a place will be found for his 
work on most engineers’ tibksliclves. 








THE LOW-WATER BASEN AT BIRKENHEAD. 

At the first ordinary genefal meeting of the Institution of 
Civil Engineers, for the session 1869-70, held on the 9th 
inst., the proceedings commenced with the introductory re- 


of our last number, and the discussion upon Mr. Ellacott’s 
“ Description of the Low’ Water Basin at Birkenhead,” 
which had been adjourned from the last session, was resumed 
and concluded. 

In the course of the discussion it was remarked that the 
Low Water Basin should be of the utmost value to the com- 
merce of the Mersey, inasmuch as the bottom of the basin 
was 12 ft. under low water of spring tides, while the sill of 
the Princes Dock, at Liverpool, was 2 ft. 10 in. above such 
low water. Thé works, however, as actually carried out 


differed ma’ from the proposed by Mr. Rendel, 
as would be seen | ray pam figures = 
Mr. Rendel. Actual. 
Area of basin ... om 37 acres 14 acres. 


Sectional area at entrance to 
river at low water .,. —.., 4200 sq. ft. 8600 nq. ft. 
Aperture of sluices -. 1820 826 ,, 
Ratios of areas of sluices to 
area of basin at entrance at 
low water ... 20s «-- 1t023 1 to 4.33. 
From this it would appear that, in order to produce a 
given flow from the basin into the Mersey at low water, the 
velocities through the sluices must by the actual plan be 
1.85 times as great as those intended 4 Mr. Rendel ; and, 
if the action of a stream of water were as the square of the 
velocity, the destructive effect would be about 34 times 
greater. It was further observed that the discharge from 
two sets of sluices, separated by an interval of 120 ft., 
differed essentially from the continuous sheet advocated by 
| Mr. Rendel; and that the result of euch differences would 
| lead to eddies and foul currents. Again, although the levels 
of the sills of the sluices were about the same as in the 
original designs, yet in place of the water having a short run 





which is a given quanty then the weight, W, which 
a girder fixed at one € loaded at the other will 


; bd? 
support, will be: W = £($e - = ). Equating 
the differential coefficient of the term within the 
~~ te 
brackets to cipher, we have “3 te. bd = 0, whence 


bd= + A. The depth, therefore, should be such that 


the web may contain three-fotirths of the whole amount 
of material, + 
Now the mathematieal deduction is unimpeachable, 


The error consists in asiy the value of / to be the 
same for beth flanges and @eb, which we do not con- 
sider a venial fault 4:i @ wotkeof the te of the 
present one, The conelasivespa rs of Mr. Barlow on 
the “‘ Resistance of Flexure,’ rom before the Royal 
Society, clearly show the all important influence of 
this element of strength on the resistance of beams 
with thick webs. The practical result of the applica- 
tion of Mr. Barlow’s deductions in the instance of the 
problem Mr. Stoney has set himself tesolve is readily 


but unfortumately it raat a false hypothesis. | q 


through the sluicing chambers, the inner ends of the bottoms 
of these passages were at a level of 8 ft. below the Old Dock 
| sill, and distant, on an average, 265 ft. from the paddles, the 
| sills of which had been placed at a level of 18 ft. below the 
Old Dock sill, thus creating a fall outwardly of 10 ft., and 
from the sills of the paddles to the extremity of the apron 
another fall of 3 ft., making together 13 ft. from the inlet 
side of the sluicing passages to the bottom of the Low Water 
Basin. It was argued that such a fall must have a tendency 
to tear up the bottom at the extremity of the apron. It was 
also pointed out that the use made of the sluices, as 





that the sluicing was only to remove the material brought in 
| by the tides, say about one-tenth of an inch of newly de- 
| posited silt every twenty-four hours. Now, it was stated in 
| the paper that the actual sluicing operations had been 
| directed to the removal of a depth ot 32 in. of elay, and the 
| quantity displaced on fifty-six occasions was estimated at 
| 106,100 eubie yards, which was about equal to 1 in. over the 
| whole surface of the basin, or ten times the amount originally 
contemplated. Further, the velocity of efflux was never in- 
tended to exceed 5.08 ft. per second, whereas on the 14th, 
19th, and 20th of as 1864, it was calculated that the 


velocity of been 30.87 ft. per second, while if 
otha of the oa were taken, it would Fs 
t the average ers f wag 26.54 

second. It was not stated to what ihe hile Gee 


drawn, but it was presumed that they must have been opened 


Ret Sr ces 


in both instances. But if the unit resistance of the | 


marks from the president, which we published on page 317 | i 


in the ‘was entirely at “with the ; 
by Me Rendel, who had’ sopeckedly and distinctly mated 


small fractional increase in the depth, —™wilinerease 


metal in the , it would obridusly be a matterot |< ta 


te rE 


be trae thag ih i ifficult 

to the Low i 

‘ was 
; 884. thin j t should be filled sb every tide to 
the level of the tide of the day ; and inasmuch as the indraught 
from the Mersey would have been at the rate of half a mile 
per hour during the six hours cf flood tide, the water would 
only carry material due to velocity. But the rate of dis- 
charge was to have been 2} pesead cobs <9 a dammed 
sufficient to remove particles brou; jedi the ) 
In seeking for the cause of the failure of thr 

tions, it was contended that the first thing to be r was 
the work to be done, andthen the meang provided for doing 


ject’ was to set in motion the bod 
ths i Water Basin. This was 1750 ft. 





and Z 
Gradually the water a 4 n 
form motion, but at the end it resembled a series of eddies 
and strong currents rathe® agtream. 

With regard to the questittt icing in water of con- 
siderable depth, it was observ t Mr. Rende! had evi- 
dently contemplated the réméval ofthe deposit, not by the 
direct sluicing and violent action of the water rushing out of 
the Great Float, but by setting in tnotion, gradually and at 
a much lower velocity, the large body of water which had 
been previously collected, or which remained, in the Low 
Water Basin. The silt in the Mersey was of a very binding 
quality, and when it kad once aggregated it was difficult to 
move it, except by great violence. were sandbanks in 
the Mersey which resisted'® ity of from & ft. to 12 ft. 
per second ; and therefore twas that Mr. Rendel had pro- 
posed very frequent sluicitig, #0 a# to prevent any serious 
amount of deposit and of } taking place. Upon 
the general question of sl@ieing, it was remarked that if it 
were intended to effect scéur by setting a large quantity of 
deep water, or at least & m of water, in rapid 
motion, it would be utterly impétsible. No doubt, in the 
immediate proximity of the » of emission, the water 
would issue and would flow for seme distance with a velocity 
due to thé head of ‘water ‘with whieh it was propelied—in 

considertition from the jnteriot of the Gre 


ae s “with a. high 
throughs y- Water -in-a “o— 
countered @ large resistanoe: © When t os aged 
made to sluice the bottom of the G@teat Float Birken- 
head Docks, the water et out unt dt assumed 
almost an umbrella shape moved the away for 


en 
war 


a short distance ; then, ee its , the de- 
posit again collected in t send ted and 
aggregated, while a succésaion @f9raves was! in the 
Basin. It was admitted Ghaty ordi Groumstances, 


it was possible to effeet sl ided a sufficient quantity 
of water was obtained to : general weeny 3 
, lool " tage 








to their full extent. In making trial of sueh an important 
work, it would have been judicious to draw the sluices about 
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CHANGEABLE GAUGE TRUCK. 
(For Description, see Page 332.) 
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In the course of our notice of the Conversazione held at 
the Institution of Civil Engineers in May last, we mentioned 


an arrangement for screening sewage, of which a model was | 
exhibited on that occasion by the inventor and patentee, | 
Mr. Josiah George Jennings, of Palace-road, Lambeth. Of | 


this apparatus we now annex an engraving which will show 


its construction fully, Fig. 1 being a longitudinal ver. | 
tical section, and Fig. 2 a transverse section. The ap- | 
paratus is shown arranged for preparing sewage for irri- | 


gating land. In the figures, A is the sewer or pipe-by 


which sewage is conducted on to the fixed grating, B, com- | 
posed of a number of parallel bars of iron supported at | 


their two ends as shown ; C, C, are two rows or sets of clearers 
which rise up between the bars at one end of the grating, 
and are caused to travel forward to the opposite end of 
the ting, each row of clearers being carried by a rod 
which near its two ends is fixed to links of two endless 
chains, D, D, which pass round chain wheels on two axes, 
E, E. Small rollers are carried on the ends of the rods, 
and these rollérs run upon ways or guides, E', so that 
the weigh of the clearers does not come upon the endless 
chains ; while one of the axes, E, has a slow revolving motion 
given to it, and thus a continuous motion is imparted to 
the endless chains and clearers. Each clearer is capable of 
turning freely upon the rod which carries it, and it is formed 
with a weight on its under side, so that each clearer is main- 
tained in a vertical position and yet it can give way if it 


strikes inst any obstruction which it cannot carry for- | 


ward. The solid matters which are carried forward along 
the grating by the ‘clearers fall over the end of the 
grating on to the shoot, F, which conducts them into a cart 
or other receptacle. The fluid sewage which through 
the grating is in the arrangement shown by the engraving, 
caused as it flows away to act on the under side of a water 
wheel, G, and from the axis of this wheel motion is com- 
municated by gearing, as shown at Fig. 2, to one of the 
shafts, E. In place of the endless chain of clearers being 
driven from an undershot wheel, as above described, it 
might be driven by power obtained in any other suitable 


manner. Any excess of water which cannot flow beneath | 


the water wheel'is allowed to flow away over a guard by 
which the top of the wheel is covered over. 


Tur New Buscxraiars Briver.—We are requested by 
the engineers of the New Blackfriars-bridge to state that Mr. 
Bryant had no part in the design of the a bridge, 
which has been employed for ped my of the trafic during 
the destruction of the original the erection of the present 
structure. The tempo bridge was — by the engi- 
neers of the bridge, Kir. Cubitt and Mr. Carr, before Mr. 


Bryant undertook the work of contractors’ engineer, and it | 


was constructed by Messrs. Rennie and Logan, and not by 
Messrs. Thorn, the permanent bridge contractors. 





Tue Suez Canat.—The Malta Times of the 4th of No- 


vember contains the following : “ Accounts from Alexandria 
to the 1st of November have been received assuring us that 
no doubt exists that large steam vessels will be able at once to 


traverse the canal from one sea to the other. The narrowest and | 
shallowest portion of the passage is near E| Guiser, on this | 
side of Ismailia, At this point, however, the depth is not | 


less than 7 metres, or about 22 ft., and the breadth 60 metres. 
The remainder of the canal is positively stated to be ofa 


uniform depth of at least 26 ft. Along the whole length, on | 


both sides, stakes with small flags have been fixed to facilitate 


the navigation. Two lighthouses have been erected on the | 
Bitter Lakes, after passing Serapeum, and an electric light | 
is being constructed at Port Said. Up to the 25th of ( ; 
re eieg 110 steamers, some s bee as end a ney een rt 
h inseribed to thro the canal, to and from | inin ve 

nae et | the bore of oxgun. From the recently issued 
| the Institution we reprint the full deseripti 
| ratus with the accompanying engravings. 


India. Among these are two of the Messageries Impériales 
fine Indian steampackets, which are waiting at Suez, and are 
to return to Marseilles to be relieved by others. 


APPARATUS FOR SCREENING SEWAGE. 
DESIGNED BY MR. JOSIAH GEORGE JENNINGS, LONDON. 





MEASURING THE VELOCITY OF SHOT. 


DESIGNED BY CAPTAIN W. H. NOBLE, RA. 
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speed during the experiment. With a little practice 
rth is no difficulty in managing the instrument so thatthe 
discs may rotate either quite uniformly or at a rate very 
slowly increasing or decreasing; and it is found that the 
le error then arising in the determination of the time 
occupied by 625 revolutions of the discs rarely amounts to so 
ae 1-10th of a second, the total time of making each 
625 revolutions being about 23 seconds. The penne ot 
revolution duri experiment may consequently 
considered questing ject, as the total time of observa- 
tion in the passage of a projectile along the length of a gun 
is generally less than one-third of a single revolution of the 
dises. The maintenance of the speed with so great a degree 
of uniformity is obtained by means of very great ageuracy of 
workmanship in all parts of the mechanism. : 
For accomplishing the second portion of the operation, 
namely, the regi g of the exact instants of time which it 
is desired to ame, the six revolving dises are each 
covered on the edge with a strip of white paper, and are all 
in connexion with one extremity of each of the secondary 
wires of six electrical induction coils; the other extremity of 
each secondary wire, carefully insulated, ia brought to a dis- 
charger opposite the edge of ite corresponding dise, and ls 
fixed so as to be just clear of the revolving dise.. When an 
electric spark is passed from one of the wires to its corre- 
sponding revolving dise, a minute hole is perforated in the 
paper covering on the edge of the dise, marking the point of 
the dise that was opposite to the wire at the instant of the 
epark passing; but as the situation of this hole in the paper 
would be very difficult to find on account of its extreme 
minuteness, the paper is previously blackened over with 
lampbiack, and the position of the hole is then readily seen 
by a distinct white spot being left on the blackened pee ron 
the edge of the disc, in consequence of the lampblack at that 
point having been burnt away by the electric spark, so that 
the white paper is shown beneath. As the points of the six 
wires at the edge of the discs are all arranged in the same 


horizontal straight line, parallel with the axis of the re- | 


volving dises, an absolutely simultaneous passage of the six 
electric sparks causes the spots produced upon the six discs 
to be all exactly im the same horizontal straight line, at 
whatever speed the discs may be revolving; but any interval 


of time between the sparks is represented by a corresponding | 


circumferential distance between the epote on the different 
being proportionate to the spe ed at which 
the discs are rev lhus when the discs are running at 
the circumferential speed of 1000 in. per second, an interval 
of 1-1000th part of a second of time between any two of the 
sparks causes the spots made upon the two corresponding 
dises to be separated by a distance of lin. measured at the 
circumference of the dises. 

The mode of connecting the primary wires of the induction 
coils to the bore of the gun, in such a manner that an eleetric 
current shall be induced, and a spark produced at the instant 
of the shot passing each wire in succession, is shown in 
Figs. Land 2 (page 335), representing a longitudinal and a 
transverse section of the bore, B, of the gun, along which the 
shot, A, is moving in the direction of the arrow. A hollow 
plug, C, is serewed into the side of the gun, carrying at its 
inner extremity a hinged finger, D, forming a trigger, which 
is made with an incline at the tail end, projecting slightly 
within the bore of the gun, as shown on the right-hand side 
in Fig. 1 and in Fig. 2; and the trigger 1s held up in this 


dises, this distance 


iving 


position by the primary wire, which passes in at one side of 


the plug, O, then through a hole in the trigger, D, and out 
again at the other side of the plug. When the shot is fired, 
it presses the trigger, D, outwards, as shown on the left- 
hand side in Fig. 1, and thereby cuts the wire through ; and 
the consequent breaking of the current in the primary wire 
induces a current instantaneously in the secon lary wire, 


causing an electric spark at the same instant to pass from the | 


point of the wire to the dise, its passage being marked by the 
spot left upon the paper edge of the disc. 


Tue Comirres ov Iyventrions.—The Committee of In- | 
ventions, which was established in the Royal Arsenal, Wool- | 


wieh, on the abolition of the Ordnance Select Committee, has 


been amalgamated with the Director-General of Ordnance | 
The officers constituting this 
department, to whom everything which formerly came under | 


Department in the Arsenal 


the eognhisance of the two former committees, including all 


inventions and patents relating to the art of war, is referred, | 


now consist of the following: Major-General J. 
Royal Artillery, P.RS., Director of Ordnance; Colonel 1. 
W. Milward, ©.B., Royal Artillery, Aide-de-Camp to the 
Queen, Deputy Director of Ordnance: Colonel bk. Wray 
O.B., Royal Artillery; Lioutenant-Colonel I 
Royal Artillery; Captain T. A. J. Harrison, Royal Artillery ; 
Captain W. H. Noble, Royal Artillery, members; az 
Quartermaster H, Behenna, Royal Artillery, commissary. 


H. Lefroy, 


Ancentixe Exutprrioy.—The Argentine Republic has 
issued a circular to merchants and manufacturers, calling at- 
tention to a grand exhibition to be held at the City 
Cordova on April 17, 1870. On the same day will be cele- 
brated the completion of the Central Argentine 
between Rosario and Cordovo, whereby the two cities, here- 
tofore separated br tive days of fatiguing stage riding, wil! 
be placed at a distance of a few hours’ travel, and by means 
of the telegraph, m instanteneous communjeation. Cordova 
is situated 450 miles north-west of Buenos Ayres, the eapital 


of the republic, and can be reached by steamer to [osario, | 


~ 


225 miles distant, and from the laticr point, on the com- 
pletion of the road, by railway. The exhibitors will have an 
opportunity of introducing their goods and machinery to the 
four great markets of Hrazil, the Argentine Republic, 
Craguay, and Paraguay. The managers invite the exhibition 
of machines for the manufacture of woven stuffs, paper, 
sugar, and aleohol, agricultural implements, particula 
those of a labour-saving character, steam engines, mode 
and plans of bridges, and whatever may help to improve 
agneulture, mining, and modes of communication. 


THE SALT BED AT MIDDLESBROUGH. 
On Monday night a paper “On the New Red Sandstone 
of Cleveland, and the Salt discovered in it,” was réad 
by Mr. W. HL. Peacock (author of “ A Popular Treatise on 
Coal Mining,”) mining engineer, before the science section 
Literary and Philosophical Society, at t 


of the Cleve. 
i The chair was 


sx years - ’ 
public opimon has, in the 


, the subject has, toa certain extent, slun 
interval, been ly ripeni 





H. Heyman, | 


and | 


of | 


Railway | 


ing 
from 
share 


, gradual! 
to a conviction that this district must, in the future, 
|its geographieal position, command « considerable 


of the trade in salt, at present menopolised by the county of 


Cheshire. The diseovery of beds of salt in the new red sand- 
| stone of Cleveland, although taking most persons by surprise 
| at the time, had been foretold by seeps ai 
edition of his work on mining engi ing, publis' n 1358, 
| and the Rev. George Toune ie iis ” of the York- 
| shire Coast,” published in 1828, hints atthe same result, 
| The new red sandstone or trias, where fully developed, as on 
| the Continent, consists of three groups, the keuper, mus- 
| chelkalk, and bunter, In England the middle formation is 
entirely wanting, The most recent classification, as now 


.| adopted by the Geological Survey, is a8 follows:— 


A 2. New red marl. 

A 3. Lower keuper sandstone. 
B 
Cl. 


fs 1. Rhoetie on Penarth beds. 


Wanting in England (muschelkalk.) 
t pper mottled sandstone. 

© 2. Pebble beds. 

C 8. Lower mottled sandstone. 

The Middlesbrough section of 1306 ft. is considered to be 
entirely in A 2, leaving A3, and C 1, 2, and 3 yet unproved. 
| In Cheshire the new. red sandstone is estimated by Mr. 
Ormerod to be 1700 ft. thick, as follows : "eet. 

A2. (Including salt and gypsum) ... 700 
13. Lower keuper and water stones 400 
C1, 2, and 3, or bunter sandstone ... 600 

Total eee oes ose 1700 

A 2, or 700 ft, being eonsidered as corresponding with the 
1306 ft. at Middlesbrough, according to this estimate, we 
shall have at least 1000 tt. to go betore reaching the mag- 
| nesian limestone, making a total of 2306 ft. of mew red. sand- 
| stone, but as an extra development of the upper keuper for- 
| mation has been proved at Middlesbrough, a similar in- 
creased development of the lower keuper and bunter may be 
looked for; hence it is not improbable that the new red may 
attain a considerably greater thickness than 2306 ft. Previous 
to Messrs. Bolckow and Vaughan’s bore-hole very little was 
known as to the thickness of the new red in Cleveland, no 
bering previously having reached a greater depth than 700 ft. 
In Cheshire, and some of the Midland Counties, the new red 
| sandstone occupies the same advantageous position for ex- 
| amination as the lias in the Cleveland Hills, presenting fine 
exposed sections; but in Cleveland, owing to the fepth of 
alluvium which covers the Vale of the Tees, our knowledge 
of the new red sandstone has been, and must continue to be, 
almost entirely confined to an examination of borings and 
sinkings. A very interesting boring was made at Coatham, 
near Kedear, about two years ago, through the lower lias 
shale, and into the new red marl, attaining depth of 
56 fathoms, being put down in hopes of ing salt 
nearer the surface than proved at Middlesbrough upon 
the strength of the known existence of a very strong 








stone rock penetrated was one of the dolomitic conglomerates 
or crystalline limest peculiar to the base of the keuper 
formation. The new red sandstone will probably be 
found to be thinning out both to the north and west of 
Middlesbrough, but the base of the bunter can hardly be at 
Kirkleavington. The three chief commercial products of the 
new red are salt, and water. First, as 





an sdvantage of 5s. ton over Cheshire ; the whole of the 
export trade to Northern Europe, now about 150,000 tons, 
must also.be supplied from the lees for a similar reason; a 


ice of th 

ees, besides 

countries, such as India, Africa, &c. 

steadily imereasing one; during the last a years it has 

been weyery | at the ave rate of 70,000 tons per annum, 
the future 


a hopeful fae iddlesbrough salt trade. As re- 
gure the mesa ial product of the new red sand- 
stone, gypsum, it is a mineral of such commer- 
cially, that little need be said. The third product is water. 
Messrs. Bolekow and Vaughan originally put down their 
bore-hole in search for water, but as they never reached the 
bunter sandstone, which alone yields water in any quantity, 
their expectations were disappointed. The bunter is the finest 
water-bearing strata in Eng thirteen large towns in the 
west of England being supplied from wells in the bunter sand- 
stone; Liverpool, Manchester, and neighbourhood pumping 
daily nearly twenty million gallons from the bunter ; and it 
is the purest drinking water known, — e a middle 
position between the hard water of the chalk and the river 
water from surface drainage. From the at depth at 
which the bunter will probably be found at Middlesbrough, 
enormous stores of pure water may be expected on reaching 
this formation. The bed of salt above will not damage the 
quality, because between the bunter and the red mar! exista 
series of laminated sand stones, called water stones, and im- 
pervious to water. The large works at Middlesbrough could 
thus, by each putting down and tubing a borehole, obtain 
the purest water, and so save many thousands a year in water 
rates. Many other interesting subjects were touched upon 
in Mr. Peacock's paper, which was embellished by detailed 
sections of all the bore-holes put down in the new red sand- 
stone, and will form, when printed in detail, a most valuable 
assistance in deciphering the new red sandstone of Cleve- 
land. The Literary and Philosophical Society may be con- 
gratulated on receiving so valuable an accession to their 
transactions. 











INTERNATIONAL COMMUNICATION, 

In writing upon this subject, which is now engrossing as 
much public attention in France as in England, the Paris 
correspondent of the Times says: 

For some time past the attention of the public on both 
sides the British Channel has been challenged by various 
projects for improving the present system of communication 
between the two countries. Considerable excitement has 
lately been caused at Calais and Boulogne by the threatened 





establishment of a new port at or near Cape Grisnez, the 


| nearest point to Dover, with the object of facilitating the 


feeder of brine, proved several years before in a pit | passage of the Channel and accelerating the communication 


| put down in search for coal. 
first in Cleveland which proved the bottom of the lower lias 
shale and its junction with the new red sandstone portions 
| ot the rhoetic formation, it is considered, are displayed, 
formerly regarded as the bottom of the lower lias, but now 
|} as the upper capping of the new red sandstone. The out- 
crop of the new red on the Durham side of the river may be 
taken asa curved line from Simpasture to Sedgefield on to 
South Wingate Colliery, and thence to the sea-coast. The 
average inclination of the lias in the Eston Hills may be 
taken at 2¢in. to the yard, or 1 in 16 north-west. Assuming 
that the lias and new red are conformable, and commencing 
it the outerop alluded to, a dip of 1 in 16 at right angles to 
the line of outcrop, and eight miles north-west of Middles- 
brough, will give at the latter place a total depth of 2640 ft. 
as a thickness of the new red sandstone, and the theoretical 
thickness we have shown to be 2306 ft.—comparatively a 
small discrepancy between the two theories. The new red 
marl or upper keuper would, according to this hypothesis, 
| crop out about Greatham, the lower keuper or water stones 
little beyond Oughton, and the bunter sandstone at the 
neral outerop line of the new red. This theory may 
may not be correct—actual operations will probably de- 

| termine; but the weight of all the evidence obtainable is 
| against the idea of the new red being at a dead level over 
j any considerable distance. It is highly improbable that the 
| Middlesbrough salt bed will extend so far as the supposed 
yuterop of the upper keuper near Greatham laking 

| Cheshire as a guide, we find that the main beds of rock 
in that county extend into an irregular oval area about 

ne and a half miles long by three-quarters of a mile broad. 
here will be S000 ft. of new red sandstone and magne- 
sian limestone at Middlesbrough—a depth so great as 
almost to forbid the hope of further explorations beneath 
the magnesian being practicable. Various opinions are 
entertained as to the probabilty of coal being found beneath 
these formations in Cleveland, but from Sir Roderick Murchi- 
son and Mr. Hull downwards most of the geological 
authorities are now of opinion that both the Durham and 
Yorkshire coal fields are each true self-contained basins. An 
interesting boring was made at Kirkleavington, near Yam, 
in the 1857, in seareh for coal. This at a 
depth of 120 fathoms, and is reported to have entered the 
magnesian limestone, but it is more probable that the lime- 


a 
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This Coatham boring was the | between London and Paris. 
| Defence 





The so-called “ Committee of 
of the Channel Ports” (French) raises many 
objections to the project, which it considers impossible, 
imiquitous, and illegal, and opposes particularly on be- 
half of Boulogne and Calais. if the project were impos- 
sible the committee need not take the trouble to oppose it, but 
might leave its projectors to burn their fingers and waste 
their cash. Its iniquity seems merely to consist in the fact 
that its realisation would be injurious to Calais and Boulogne, 
which the committee apparently considers entitled te a 
monopoly of the short-sea traffic between France and Eng- 
land. ‘The charge of illegality is based upon the supposed 
intended concession to foreigners of a certain number of acres 
of French soil, on which to construct a port, railway station, 
warehouse, The French Government, it is urged, has 
not the power to make such a concession, but it is admitted 
that it might be done by a Bill passed by the Chambers. It 
is quite erroneous to suppose that there is any desire or idea 
of making an English establishment or creating an English 
monopoly on the French coast. The object in view is inter- 
national, and involves no intrusion on French rights or 
territory. Three modes of improving communication between 
France and England have been suggested and much discussed. 
Two of these—bridge and tunne]—have been discarded by all 
practical men, who give the preference to what is known as 
the Ferry project, consisting of a commodious port on each 
side of the Channel, accessible by large vessels at all hours of 
the tide, and of monster ferry boats, able to defy the worst 
wind and weather that ever kept a Calais packet from cross- 
ing, and which would ship the railway trains and carry them 
bodily over the water. ‘This is the system which, after long 
and attentive study, has been adopted by Mr. Fowler, 
which there will be no difficulty in finding capital to carry 
out.’ The name of that distinguished engineer is a sufficient 
guarantee of the feasibility of the projegt, and of the general 
correctness of the estimate of cost. Ths amounts to about 
two millions sterling, and in two years it is the 
works would be suliciently advanced for the boats to com- 
menee running, although it would probably take 

to make everything complete. “ Boat” is not exactly 
term to apply to ships 450 ft, long, 5 wide, 

ing 86 ft. between the extremities 

These vessels would comprise every ! 
passengers would be at liberty either to remain in the rail- 
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of ironelads without masts or sails, dependant upon their 


steam er alone and therefore suited especi for fighting, | * 
oy When pm Ae be 


and not for cruising ships. they will 
unequalled for defensive powers, for heavy armanent, and 
for the large capacity for carrying coals, which is, indeed, the 
vital element of their active existence. The Times gives the 
following particulars of these vessels : 

The Devastation and Thunderer are precisely alike in 
every respeet, and when afloat will represent exactly the 
same amount of fighting powers and of speed. Their prin- 
cipal dimensions will be, length, 245 ft.; extreme breadth, 
624 ft.; draught of water (mean), 26ft.; and burden in tons, 
4406. They will be clothed with 12 in. of rolled armour 
plating on a teak backing, built into a framing of immense 
strength, of 18 in. in thickness, and the whole backed up with 
an inner skin of iron plating 14 in. thick. 

In the Devastation the upper deck, when the ship is com- 
plete for sea, will be, as nearly as possible, 4 ft. 6 in. above 
the water. except at the bows, where a half sunk forecastle 
raises the height to a little over 9ft. This height of the 
ship’s bows will enable her to steam ahead to sea in rough 
weather, at the same time that it has been sufficiently kept 
down not to interfere with the fire of the guns of the forward 
turret over and round the bows of the ship. Although her 
freeboard is as low as 56 in. above the water, her turret guns 
will be carried at a height of 13ft.,a height greater than 
that of any broadside armed ironclad afloat. 

There is no doubt that the Devastation will fight her guns 
at sea in such weather as would prevent the best of our 
broadside ironclads opening their main deck ports, low as the 
former's upper deck is in the water. The explanation of 
this is, low as is the new ship’s freeboard by means of the 
armoured breastwork which incloses the turrets and funnel, 
the virtual freeboard for about one-half the length of the 
ship is raised from 4; ft. to 12 ft. Ata Poe Pre height 
above the breastwork deck there will be a hurricane or 
flying deck, from which the ship will be conned in heavy 
weather at sea, and to which access will be given by water- 
tight hatchways leading from openings in the breastwork 
deck. When the ship is in action all these openings will be 
closed by armour covers, and the ship will be worked from 
* conning hoods” formed of armour plates built up within 
the breastwork. 

The turrets of the Devastation are mounted on Captain 
Coles’s system, working on a series of rollers fixed at the cir- 
eumference of the base of the turret, and centered on a 
central cylindrical spindle; but their base rests upon the 
upper deck within the breastwork, and does not pass through 
the upper deck, as is the case with the Royal Sovereign, 
Monarch, Captain, and other turret ships. On the turrets 
the armour plating will be 14 in. in thickness round the gun- 
ports, and 12 in. in ali other parts, on an iron frame and teak 
backing of 15 in. and 17 in., with an inner skin iron plating 
of lin. The diameter of the turrets will exceed 31 ft. 

The offensive powers of the Devastation and her eonsort 
will consist of two 30-ton guns in each turret, and her 
capabilities as a ram. As regards the guns, they are intended 
to be of the pattern at present adopted in the navy—the 
Woolwich improved Armstrong—and will throw 600-pounder 
shot of the ogival-headed Palliser type. For her propelling 
power she depends solely on her engines, which will consist 
of a pair of the combined nominal power of 8¢0 horse. 
The engines will drive a pair of twin screws, each working 
independently of the other. The estimated mean speed of 
the ship will be 124 knote per hour under a full pressure of 
steam, and the stowage for coals reaches the exceptionally 
large amount of 1600 tons. This latter, it is estimated, will 
enable the ship to proceed to the Mediterranean and return 
without coaling between the times of her leaving Spithead 
and anchoring there again at the conclusion of her voyage ; 
or, it would enable her to cross the Atlantic, fight an action, 
and afterwards return to a home port without having to 
renew her stock of fuel. 

Each engine works independently of the other, and drives 
its own serew ; so that under these conditions both engines 
must become disabled simultaneously to deprive the ship of 
her steam power. One engine, or one screw, may be 
rendered unserviceable for a time, but the other will remain 
available for the propulsion of the ship. ) : 

The complement of officers and men for the new ships will 
be 250 all told, a small number compared with the size of the 
ship, but quite sufficient for ev on board a ~s 
where there is no work aloft. The comfort and health of a 
on board are well provided for. 








Tus St. Perenssvure Exurprrion tn 1870.—This exbibi- 
tion is confined to Russian produce and manufactures; it is 
national, and not international, as has been stated in some 
publication. It is to open on the 27th May, and close on the 
27th of July. 


Sram Roap Rotirrs.—The Council of the Society of Arts 
intend this session to appoint a Mechanical Committee, com- 
posed of professional men and amateurs, who would discuss 
subjects relating to sgress in mechanical inventions, and 
who may, it is 
the subject of the 
roads. 





st steam or other roller for macadamised 


, be enabled to turn their attention to | 6s. 4d 
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Engineers, held the 9th inst. Mr. Harrison (V.P. 
Laat. of Ci) explained a model and two hed 
ing plans which ve been successfully tried on the North- 


wedge up all the facing-points on the line; and it was 
believed « similar plan was on the Brighton and 
South-Eastern Railway before express trains passed. This 
had led him to the adoption of the present plan. This first 
idea was to employ a separate lever to work the wedges, 
distinet from the points. This had been in ure at 
Pensher Junction for some months. It was afterwards 
thought that the turning of the points and the wedging 
might be done by one motion of the loner, This was ac- 
complished by giving a double action to the wedges ; but the 
segment movement, as shown by the model, was in practice 
the best, and had been in use for some time at Gateshead, 
on the Team Valley Line. Experiments had bee y 
putting an obstacle between the points and the rail; but in 
this ease the wedges could not be foreed home, the danger 
signal could not be lowered, and intimation was at once 
given that something was wrong. The slide motion for 
moving the points was worthy of attention, independent of 
the wedges, as no slight or even considerable motion of the 
lever could move the points, and practically this motion in 
itself wedged them up. The cost was rather under 151. per 
junction, and the same handle was used which before worked 
the points. 

In carrying out these arrangements, Mr. Harrison stated 
that he had been assisted in all the practical details by Mr. 
Simpkin, who had the charge of this department on the 
North-Eastern Railway; and he was so satisfied with the 
additional safety to be obtained by this plan, that it was 
to be at once ted at all facing points on the main line 
of the North-Eastern system, and in some eases facing-points 
would be introduced, where heretofore all trains had been 
back-shunted to avoid them. In all cases this arrangement 
was used in conjunction with a locking apparatus tor the 
8i ke. 


E 


Mr. R. Price Williams (M. Inst. C.E) also exhibited and 
explained a new arrangement of switches for railway 
junctions. The main object of these switches was to do 
away with facing points and their attendant evils, and to 
enable a train when passing through a junction to pass over 
a continuous and fished main line, or a continuous and fished 
line leading to the branch, according as circumstances might 
require. The switches were formed of lengths of rail, of the 
same section as the rails used at other parts of the road, with 
fishes at both extremities, at one end the bed-plate admitting 
a slight play, while at the other they were capable of bein 
moved laterally, on the removal of the fish-plates. Fach 
length, of what might be termed the main line switch rail, was 
mse bea ignig to the corresponding length of branch line 
switch rail, so that the two mutually supported each other, 
thus giving the necessary lateral stability. At the ends of 
the switch rails, capable of being moved laterally, sliding 
double fishes were employed. These moved on the fixed rails, 
and were so formed that when moved forward they held the 
switch rails firmly between their jaws, and thus ensured that 
the switch and the fixed rails were maintained fairly in line 
with each other. 


New Rartway Accommopation vor LivenPoos.—The 
London and North-Western Railway Company recently 
constructed a branch line running from their central station 
at Lime-street, Liverpool, to Bootle, running through the 
principal eastern suburbs of the town. This line is shortly 
to be opened for passenger traflic, and a notable feature will 
be the running, morning and evening, of workmen's trains 
at the uniform rate of one penny for any distance. 





Worxmen’s Wacrs.—A “London Engineering Firm” 
have sent to the Times the following particulars of the wa, 
paid by them to different classes of workmen during f 
years 1853-4 and 1867-8-9. The list, which shows a decided 
advance in wages during the past few years, is as follows :— 
Boiler-makers (average of men and boys). 1853, Bs. 5d. ; 
1854, 8s. 84d.; 1855, Bs. Shd.; 1867, Ss. LO}d.; 1868, Bs. 
llid,; 1860, 38. 11d. Pattern-makers (average of men).— 
1853, 6. 10d.; 1854, 5s, 9d.; 1855, 6s.; 1867, 6s. 2d.; 1868, 
6s. 4d.; 1869, 6s. 4d. Carpenters _— of yt ET 
5s.; 1854; 58.; 1856, 5s.; 1867, 5s, 7d.; 1868, 56. Gd.; 1869, 
5s. 8d. Fitters (average of men),—1863, 5s. 7d.; 1854, is. 
6d. ; 1855, 6s. B4d.; 1867, 6s, Lid. ; 1868, 6s.; 1869, 5s. 84d. 
Turners (average of men).—1853, bs. 6d.; 1854, 6s. 5d.; 
1855, 5s. 6hd.; 1867, 6s. Lid.; 1868, 6s.; 1869, 6s. Smiths 
{av of men)—1853, ds. Lid. ; 1854, be. 10d.; 1855, 5s. 
10d. ; 1967, 6s. 2d.; 1868, 6s. 3d, ; 
men (average of men).—1852, 3s. 10d. ; 1854, 8s. 10d. ; 1856, 
3s. 1id.; 1867, 40. id.; 1868, 48. 3d.; 1860, 4s. Id. 
Moulders (average of men)—1453, none em ; 1854, 
bs, 7d. ; 1855, 5s. 10d.; 1867, 6s. 6d.; 1868, ~; 1869, 

. Labourers (average of men).--1853, 3e.; 1454, 3s. 
et Frage Sad. ; 1867, 3s. 43d; 1868, Be. 54d.; 1869, 





1869, 6s. 34. Hammer- | the 
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“This is not more than is placed on some of the railway 
bridge —< (or rather columns doing the work of piers) 
across the Thames, but these railway columns have certainly 
as much to do as can safely be put upon them. 

“From this examination it is evident that, alt h 

stands well at present, it would sot 
— to gtd on eee even if the additional 
weight were so as ly to juce no appreciable 
offest, nevertheless pk cdditeenal evlets to put on, and 
any settlement take place at any future time, the Committee 
might regret having increased the load upon a foundation 
which certainly has no strength to spare. 

“There is one singular circumstance connected with 
London-bridge which probably may never have been brought 
under the notice of the C itt The of the piers 
at low water incline towards the east. The eastern cutwater 
being in two eases as much as 10 in. below the western, this 
drop eastward is corrected to some extent in the superstruc- 
ture, it being about 7 in. in the parapets. ‘here are various 
ag as to the cause of this drop east, the letter from 

. Morris, which is appended to the memorandum, gives 
an explanation which the Committee may perhaps think 
worth putting on record. The letter was written in reply 
to an epee be Ae: whether the drop in the courses arose 
from a sett t of the foundations or from what other 
cause. 

“ April 24, 1869. 

“ Lerrer Prom Mr. Morris to Mp, Caan. 
« (Copy.) 
* Denmark-bill, April 15, 1869. 

“ My dear Sir,—I am very pleased in being able to give 
you the information you require. 

“ There never was any settlement a of London- 
bridge. I made the drawings of that bridge for Bir John 
Renvie. Messrs. Jolliffe and Banks were the eontractore, 
pgp ysaere rece trod Ayes or Mr. Henfrey, — 
was a competent person. & young man wit 
him, Mr Hollingsworth, a relative. The ; ations were 
constructed in and the punips fixed at the down 
stream end, the piles driven, and the platforms were laid 
with an inclination towards the pumps. The stone was 
dressed in courses at the Isle of Dogs, brought up and jaid 
with that inclination, Mr. intending to change the 
incline courses into horizontal long before t 4 approached 
low water mark, but he died, and young Hollmgsworth 
took the initiative, and did not discover the error tolore it 
reached the springing. He, no doubt, gained what be eould 





“Iam, my dear Sir, | 
Ay (Sigeed) BW, Morn. 
“ Hy. Carr, Esq. 


“ Notz.—W ithout giving any opinion on the facts here 
stated, the letter is well worth p g¢ on record.” 








Casapias Paciric Ratnwax.—A seheme for a Canwlian 

‘acifie Railway appears in the newspapers of the Dominion. 
The length of the line is 2600 mities; and the capital 
20,000,001, 


Tue Cnaxset Passson.—We noticed some time ago that 
the Society of Arts had offered a premium for the best desi gas 
for steamers for channel service, and we now hesr tisat they 
have received seventeen models which are to be examined 
by a special committee. 

Tux Mippie Lever.—lIt appears that the Middle Level 
Drainage Commissioners have not yet completely adjusted 
the formidable compensation claims arising out of the great 
flood of May, 186z. The total payments made up to the 

t time amount to 55,7521, in respect of 6451 acres of 

The aggregate claims made amognt to 10),357/. As 

Pg ears jon in 1867-8 have vn amounted 
to 91251., it would seem that May, 1872, is hkely 


to arrive 
before the whole matter is finally , so that it will 
extend over 10 years.. The erected on the failure «1 


the sluice are reported to be working well, and the credit 
of the Commissioners isso good that the interest on the 
capital raised for the purpose of meeting the compunesiion 
claims is being red from 44 to 4 per cent. 
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age speed during the experiment. With a little practice 
there is no difficulty in managing the instrument so that the 
dises may rotate either quite uniformly or at a rate very 
slowly inereasing or decreasing; and it is found that the 
probable error then arising in the determination of the time 
occupied by 625 revolutions of the discs rarely amounts to so 
ae as 1-10th of « second, the total time of making each 
625 revolutions being about 23 The uniformity of 
revolution during each iment may consequently be 
considered practically perfect, as the total time of observa- 
tion in the passage of a projectile along the length of a gun 
is generally less than one-third of a single revolution of the 


discs. The maintenance of the speed with so great a degree | 


of uniformity is obtained by means of very great aecuracy of 
workmanship in all parts of the mechanism. . 
For accomplishing the second portion of the operation, 
namely, the registermg of the exact instante of time which it 
is desired to determine, the six revolving disas are each 
covered on the edge with a strip of white paper, and are all 
in connexion with one extremity of each of the secondary 
wires of six electrical induction coils; the other extremity of 
each secondary wire, carefully insulated, is brought to a dis- 
charger opposite the edge of ite corresponding dise, and is 
fixed so as to be just elear of the revolving dise. When an 
electric spark is passed from one of the wires to its corre- 
sponding revolving disc, a minute hole is perforated in the 
paper covering on the edge of the dise, marking the point of 
the dise that was opposite to the wire at the instant of the 
epark passing; but as the situation of this hole in the paper 
would be very difficult to find on account of its extreme 
ruimputeneas, the paper is previously blackened over with 
lampblack, and the position of the hole is then readily seen 
by « distinct white spot being left on the blackened paper on 
the edge of the dise, in consequence of the lampblack at that 


point having been burnt away by the electric spark, so that 


the white paper is shown beneath. As the points of the six 
wires at the edge of the discs are all arranged in the same 
horizontal straight line, parallel with the axis of the re- 
volving dises, an absolutely simultaneous passage of the six 
electric sparks causes the sp ts pro luced upon the six dises 
to be all exactly in the same horizontal stra 


whatever speed the dises may be revolving; but any interval 


of time between the sparks is represented by a corresponding | 


circumierential distance tween the 
dises, this 

the discs are rev 

the circumferential sp of )in. per se« 


of 1-1000th part o nd of time between any two of 


sparks causes the spots made upon the two corresponding | 
' 
f 


discs to be separated by a distance of lin. measured at the 
circumference of the dises. 

The mode of connecting the primary wires of the induction 
coils to the bore of the gun, in such a manner that an electric 
current shall be induced, and a spark produced at the instant 
of the shot passing each wire in succession, is shown in 


Figs. Land 2 (page 335), representing a longitudinal and a | 


& 


transverse section of the bore, B, of the gun, along which the | 
ion of the arrow. A hollow | amination as the lias in the Cleveland Hills, presenting fine 
| exposed sections; but in Cleveland, owing to the Wepth of 


shot, A, is moving in the dire 


plug, C, ia serewed into the side of the gun, carrying at its 
inner extremity a hinged finger, D, forming a trigger, which 
is made with an ineline at the tail end, projecting slightly 
within the bore of the gun, as shown on the right-hand side 
im Fig. 1 and in Vig. 2; and the trigger is heid up in this 
position by the primary wire, which passes in at one side of 
the plug, O, then through a hole in the trigger, D, and out 
again at the other side of the plug. When the shot is fired, 
it presses the trigger, D, outwards, as shown on the left- 
hand side in Fig. 1, and thereby cuts the wire through ; and 
the consequent breaking of the current in the pri 

induces a current instantaneously in the seco é y wire 


point of the wire to the dise, its passage being marked by the 
spot left upon the paper edge of the disc. 


Tue Comerrrer or Inventions.—The Committee of In- 
ventions, which was established in the Royal Arsenal, Wool- 
wich, on the abolition of the Ordnance Select Committee, has 


been amalgamated with the Director-General of Ordnance | 


Department in the Arsenal The officers constituting this 


department, to whom everything which formerly came under | 


the ecognisance of the two former committees, meluding all 
inventions and patents relating to the art of war, is referred, 
now consist of the following: Major-General J. H. Lefroy, 


Royal Artillery, P.R.S., Director of Ordnance; Colonel Y. 


W. Milward, ©.B., Royal Artillery, Aide-de-<( amp to the | 


Queen, Deputy Director of Ordnance: Colonel k. Wray 
©.B., Royal Artillery; Licutenant-Colonel H. Heyman, 
Royal Artillery; ‘ aptain T. A. J. Harrison, Royal Artillery 
Captain W. H. Noble, Royal Artillery, members; and 
Quartermaster H, Behenna, Royal Artillery, commissary 


Arncentine Exutstrion.—The Argentine Republic has 
ssued a circular to merchants and manufacturers, ealling at- 
tention to a grand exhibition to be held at the City « 
Cordova on April 17, 1870. On the same day will be cele. 


brated the completion of the Central Argentine Railway | 


between Rosario and Cordove, whereby the two cities, here- 
tofore separat d by tive dave of fat ruing etage riding, will 


be placed at a distance of a few | travel, and by means 


of the telegraph, in instantaneous communieation. Cordova | 
is ttuated 450 miles north-west of Buenos Ayres, the capital | 


of the republic, and can be reached by steamer to Losario 
235 miles distant, and from the latter point, on the ecom- 
pletion of the road, by railway. The exhibitors will have an 
opportunity of introducing their goods and maehins ry to the 
four great markets of Brazil, the Argentine Republic, 
Uruguay, and Paraguay. The managers invite the exhibition 
of machines for the manufacture of woven staffs, paper, 
suger, and alcohol, agricultaral implements, particularty 
those of « labour-saving character, steam engines, mode 

and plans of bridges, and whatever may help to improve 
agrioultare, mining, and modes of communication. 





ght line, at | 


THE SALT BED AT MIDDLESBROUGH. 

Ow Monday night a paper “On the New Red Sandstone 
of Cleveland, and the Rock Salt discovered in it,” was réad 
by Mr. W. HL. Peacock (author of.“ A Popular Treatise on 
Coal Mining,””) mining engineer, the science section 
of the Cleveland Literary and Philosophical Society, at their 
rooms, Railway Crossing, 5 The chair was 
occupied by Mr. John Jones, F.G.8., there was a large 
attendance. We give below « short Spam A pee 

Although, since the diseovery of this immense of salt, 
six years ago, the subject has, toa certain extent, slumbered, 
public opinton has, im the interval, been gradually ripening 
to a convietion that this distriet must, in the future, from 
its geographical position, command a considerable share 
of the trade in galt, at present monppolised by the county of 
Cheshire. The diseovery of beds of salt in the new red sand- 
stone of Cleveland, although taking most persons by 
at the time, had been foretold by Greenwell, in the first 


| edition of his work on mining «ngineering, published in 1853, 


and the Rev. George Young, in his “ Geology-of the York- 


| shire Coast,” published in 1828, hints atthe same result, 
| The new red sandstone or trias, where fully developed, as on 


the Continent, consists of three groups, the keuper, mus- 
chelkalk, and bunter. Jn England the middle formation is 
entirely wanting, The most recent classification, as now 


| adopted by the Geological Survey, is as follows :— 


A 1. Rhoetic on Penarth beds. 
A 2. New red mar!. 
A 3. Lower keuper sandstone. 
3 Wanting in England (muschelkalk.) 
}1. Upper mottled sandstone. 
Pebble beds. 
Lower mottled sandstone. 
The Middlesbrough section of 1306 ft. is considered to be 
entirely in A 2, leaving A 3, and C 1, 2, and 3 yet unproved. 
In Cheshire the new red sandstone is estimated by Mr. 
Ormerod to be 1700 ft. thick, as follows: Feet. 
A 2. (Including salt and gypsum) ... - 700 
A. 3. Lower keuper and water stones os 400 


C 1, 2, and 3, or bunter sandstone ... ; 6 


Total on ose cee eee oe «1700 
A 2, or 700 ft., being considered as corresponding with the 
1306 ft. at Middlesbrough, according to this estimate, we 


» 
- 
é. 


| have at least 1000 it. to go betore reaching the mag- | 


nesian limestone, making a total of 2306 ft. of mew red_sand- 
tone, but as an extra development of the upper kew for- 
mation has been proved at Middlesbrough, a simi in- 
creased development of the lower keuper and bunter may be 


| looked for; hence it is not improbable that the new red may 


attain a considerably greater thiekness than 2306 ft. Previous 


| to Messrs. Bolckow and Vaughan’s bore-hole very little was 
| known as to the thickness of the new red in Cleveland, no 


boring previously having reached a greater depth than 700 ft. 
In Cheshire, and some of the Midland Counties, the new red 
sandstone occupies the same advantageous position for ex- 


alluvium which covers the Vale of the Tees, our knowledge 
of the new red sandstone has been, and must continue to be, 
almost entirely confined to an examination of borings and 
sinkings. A very interesting boring was made at Coatham, 
near Kedear, about two years ago, through the lower lias 
shale, and into the new red marl, attaining a depth of 
56 fathoms, being put down in hopes of finding salt 


nearer the surface than proved at Middlesbrough upon 
| the strength of the known existence of a very strong 
|} feeder of brine, proved several years before im a pit 


} 


- : | put down in search for coal. This Coatham boring was the 
causing an electric spark at the same instant to pass from the | 


first in Cleveland which proved the bottom of the lower lias 


| shale and its junction with the new red sandstone portions 
of the rhoetic formation, it is considered, are displayed, | 


formerly regarded as the bottom of the lower lias, but now 
as the upper capping of the new red sandstone. The out 
crop of the new red on the Durham side of the river may be 
taken as a curved line from Simpasture to Sedgefield on to 
gate Colliery, and thence to the sea-coast. The 

average inclination of the lias in the Eston Hills may be 
taken at 24 in. to the yard, or 1 in 16 north-west. Assuming 
that the lias and new red are conformable, and commencing 
it the outcrop alluded to, a dip of 1 in 16 at right angles to 
the line of outcrop, and eight miles north-west of Middles- 
brough, will give at the latter place a total depth of 2640 ft. 
as a thickness of the new red sandstone, and the theoretical 
thickness we have shown to be 2306 ft—comparatively a 
small discrepancy between the two theories. The new red 
arl or upper keuper would, according to this hypothesis, 
crop out about Greatham, the lower keuper or water stones 
a little beyond Oughton, and the bunter sandstone at the 
general outerop line of the new red. ‘This theory may 
or may not be correct—actual operations will probably de- 


| termine; but the weight of all the evidence obtainable is 


against the idea of the new red being at a dead level over 

y considerable distance. It is highly improbable that the 

M lesbrough salt bed will extend so ir as the supposed 

outerop of the upper keuper near Greatham. ‘aking 
4 nd 


Cheshire as a guide, we fi that tl in beds of rock 


{ salt in that county extend into an irregular oval area about 


nd a half miles long by three-quarters of a mile broad. 

re will be S000 ft. of new red sandstone and magne- 
limestone at Middlesbrough—a depth so great as 
lmost to forbid the hope of further explorations beneath 
the magnesian being practicable. Various opinions are 
entertained as to the probabilty of coal being found beneath 
these formations in Cleveland, but from Sir Koderick Murchi- 
som and Mr. Hull downwards most of the geological 
authorities are now ef opinion that both the Durham and 
Yorkshire ena! fields are each true self-contained basins. An 
interesting boring was made at Kirkleavington, near Yam, 
in the year 1857, im search for coal. This stopped at a 
depth of 120 fathoms, and is reported to have entered the 
magnesian limestone, but it is more probable that the lime- 


stone rock penetrated was one of the dolomitic conglomerates 
or crystalline limestones peculiar to the base of the keuper 
formation. The new red sandstone will probably be 
found to be thinning out both to the north and west of 
Middlesbrough, but the base of the bunter can hardly be at 
Kirkleavington. The three chief commercial products of the 
new red are salt, gypsum, and water. First, as salt, 
1,500,000 tons are annually produced in Great Bri and 
wil prcbabty cventaaily Se sugpliod from, Middieslevegh” 
will ly event: suppli i rough. 
The quntage of oats te. Gin Tonmien Jheshire, either 
across the country by rail or by canal to Hall and 
Grimsby, is in either case about, seven bc ee 7 og ae 
and as salt can be shipped at Middlesbrough to e 
for two shillings per ton, it is evident that as regards the 
T consumption (now about 150,000 tons annually) 
Middlesbrough in the mere item of carriage alone 
an advantage of ds. per ton over Cheshire ; the whole of the 
export trade to Northern Europe, now about 150,000 tons, 
must also be supplied from the Tees for a similar reason ; a 
yrtice of the home consumption will also be secuged by the 

ees, besides a share of the general export trade to other 
countries, such as India, Africa, &e. The export trade is a 
steadily inmereasing one; during the last four years it has 
been increasing at the average rate of 70,000 tons per annum, 
a hopeful fact for the future Middlesbrough salt trade. As re- 
outs tes second commercial product of the new red sand- 
stone, gypsurn, it is a mineral of such insignificance, commer- 
cially, that little need be said. The third product is water. 
Messrs. Bolekow and Vaughan origi put down their 
bore-hole in search for water, but os they never reached the 
bunter sandstone, which alone yields water in any quantity, 
their expectations were disappointed. The bunter is the finest 
water-bearing strata in England, thirteen large towns in the 
west of England being supplied from wells in the bunter sand- 
stone; Liverpool, Manchester, and neighbourhood pumping 
daily neerly twenty million gallons from the bunter; and it 
is the purest drinking water known, occupying a middle 
position between the hard water of the chalk and the river 
water from surface drainage. From the at depth at 
which the bunter will probably be found at Middlesbrough, 
enormous stores of pure water may be expected on reaching 
this formation. The bed of salt above will not damage the 
quality, because between the bunter and the red marl exist a 
series of laminated sand stones, called water stones, and im- 
| pervious to water. The large works at Middlesbrough could 
thus, by each putting down and tubing a borehole, obtain 
the purest water, and sosave many thousands a year in water 
rates. Many other interesting subjects were touched upon 
in Mr. Peacock’s paper, which was embellished by detailed 





sections of all the bore-holes put down in the new red sand- 
| stone, and will form, when printed in detail, a most valuable 
| assistance in deciphering the new red sandstone of Cleve- 
j}land. The Literary and Philosophical Society may be con- 
| gratulated on receiving so valuable an accession to their 
| transactions. 


| Is writing upon this subject, which is now engrossing as 
j} much public attention in France as in England, the Paris 
| correspondent of the Times says: 
For some time past the attention of the public on both 
| sides the British Channel has been challenged by various 
projects for improving the present system of communication 
| between the two countries. Considerable excitement has 
lately been caused at Calais and Boulogne by the threatened 
establishment of a new port ator near Cape Grisnez, the 
| Rearest point to Dover, with the object of facilitating the 
passage of the Channel and accelerating the communication 
| between London and Paris. The so-called “Committee of 
Defence of the Channel Ports’ (French) raises many 
| objections to the project, which it considers impossible, 
| iniquitous, and illegal, and opposes particularly on be- 
half of Boulogne and Calais. if the projeet were impos- 
sible the commuttee need not take the trouble to oppose it, but 
might leave its projectors to burn their fingers and waste 
their cash. Its iniquity seems merely to consist in the fact 
that its realisation would be injurious to Calais and Boulogne, 
which the committee apparently considers entitled to a 
monopoly of the short-sea tratlic between France and Eng- 
land. ‘The charge of illegality is based upon the supposed 
intended concession to foreigners of a certain number of acres 
of French soil, on which to construct a port, railway station, 
warehouse, &c. The French Government, it is urged, has 
not the power to make such a concession, but it is admitted 
that it might be done by a Bill passed by the Chambers. It 
is quite erroneous to suppose that there is any desire or idea 
of making an English establishment or creating an English 
monopoly on the French coast. The object in view is inter- 
national, and involves no intrusion on French rights or 


| territory. Three modes of improving communication between 


France and England have been suggested and much discussed. 
Two of these—bridge and tunne]—have been discarded by all 
practical men, who give the preference to what is known as 
the Ferry project, consisting of a commodious port on each 
side of the Channel, accessible by large vessels at ail hours of 
the tide, and of monster terry boats, able to defy the worst 


| wind and weather that ever kept a Calais packet from cross- 
| ing, and which would ship the railway trains and carry them 


bedily over the water. ‘Lhis is the system which, after lon 
and attentive study, has been adopted by Mr. Fowler, 
which there will be no difficulty in finding capital to carry 
out." The name of that distinguished engineer is a sufficient 
guarantee of the feasibility of the projegt, and of the general 
correctness of the estimate of cost. This amounts to about 
two millions sterling, and in two years it is calculated the 
works would be sufficiently advanced for the boats to eom- 
menee running, although it would probably take three years 
to make everything complete, “ Boat” is not exactly the 
term to apply to ships 460 ft, long, 57 ft. wide, and measur- 
ing 86 ft. between the extremities of the paddle-boxes. 
These vessels would comprise every comfort, and the 





passengers would be at liberty either to remain in the rail- 
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their active existence. The Times gives the 
following particulars of these vessels : 

The Devastation and Thunderer are precisely alike in 
every respect, and when afloat will represent exactly the 
same amount of fighting powers and of speed. Their prin- 
cipal dimensions will be, length, 285 ft.; extreme breadth, 
624 ft.; draught of water (mean), 26ft.; and burden in tons, 
4406.. They will be clothed with 12 in. of rolled armour 
plating on a teak backing, built into a framing of immense 
strength, of 18 in. in thickness, and the whole backed up with 
an inner skin of iron plating 1) in. thick. 

In the Devastation the upper deck, when the ship is com- 
plete for sea, will be, as nearly as possible, 4 ft. 6 in. above 
the water, except at the bows, where a half sunk forecastle 
raises the height to a little over 9ft. This height of the 
ship’s bows will enable her to steam ahead to sea in rough 
weather, at the same time that it has been sufficiently kept 
down not to interfere with the fire of the guns of the forward 
turret over and round the bows of the ship. Although her 
freeboard is as low as 56 in. above the water, her turret guns 
will be carried at a height of 13ft.,a height greater than 
that of any broadside armed ironclad afloat. _ 

There is no doubt that the Devastation will fight her guns 
at sea in such weather as would prevent the best of our 
broadside ironclads opening their main deck ports, low as the 
former's upper deck is in the water. The explanation of 
this is, low as is the new ship’s freeboard by means of the 
armoured breastwork which incloses the turrets and funnel, 
the virtual freeboard for about one-half the length of the 
ship is raised from 4; ft. to 12 ft. Ata considerable height 
above the breastwork deck there will be a hurricane or 
flying deck, from which the ship will be conned in heavy 
weather at sea, and to which access will be given by water- 
tight hatchways leading from openings in the breastwork 
deck. When the ship is in action all these openings will be 
closed by armour covers, and the ship will be worked from 
* conning hoods” formed of armour plates built up within 
the breastwork. 

The turrets of the Devastation are mounted on Captain 
Coles’s system, working on a series of rollers fixed at the cir- 
eumference of the base of the turret, and centered on a 
central cylindrical spindle; but their base rests upon the 
upper deck within the breastwork, and does not pass through 
the upper deck, as is the case with the Royal Sovereign, 
Monarch, Captain, and other turret ships. On the turrets 
the armour plating will be 14 in. in thickness round the gun- 
ports, and 12 in. in all other parts, on aniron frame and teak 
backing of 15in. and 17 in., with an inner skin iron plating 
of ljin. The diameter of the turrets will exceed 31 ft. 

The offensive powers of the Devastation and her consort 
will consist of two 30-ton guns in each turret, and her 
capabilities as a ram, As regards the guns, they are intended 
to be of the pattern at present adopted in the navy—the 
Woolwich improved Armstrong—and will throw 600-pounder 
shot of the ogival-headed Palliser type. For her propelling 
power she depends solely on her engines, which will consist 
of a pair of the combined nominal power of 80 horse. 
The engines will drive a pair of twin screws, each working 
independently of the other. The estimated mean speed of 
the ship will be 124 knots per hour under a full pressure of 
steam, and the stowage for coals reaches the exceptionally 
large amount of 1600 tons. This latter, it is estimated, will 
enable the ship to proceed to the Mediterranean and return 
without coaling between the times of her leaving Spithead 
and anchoring there again at the conclusion of her voyage ; 
or, it would enable her to cross the Atlantic, fight an action, 
and afterwards return to a home port without having to 
renew her stock of fuel. 

Each engine works independently of the other, and drives 
its own screw ; so that under these conditions both engines 
must become disabled simultaneously to deprive the ship of 
her steam power. One engine, or one screw, may be 
rendered unserviceable for a time, but the other will remain 
available for the propulsion of the ship. : 

fhe complement of officers and men for the new ships will 
be 250 all told, a small number compared with the size of the 
ship, but quite sufficient for every purpose on a ship 
where there is no work aloft. The comfort and health of a 
on board are well provided for. 











Tue St. Perexspuze Exutpitioy x 1870.—This exhibi- 
tion is confined to Russian produce and manufactures ; it is 
national, and not international, as has been stated in some 
publication. It is to open on the 27th May, and close on the 
27th of July. 


Steam Roap RotieRrs.—The Council of the Society of Arts 
intend this session to appoint a Mechanical Committee, com- 
posed of fessional men and amateurs, who would discuss 
subjects relating to progress in mechanical inventions, and 
who may, it ie ho , be enabled to turn their attention to 
ae of the best steam or other roller for macadamised 
nm 6 





North-Eastern Railway, it was the invariable practice 
wedge up all the facing-points on the line; and it was 
believed a similar plan was adopted on the Brighton and 
South-Eastern Railway before express trains passed. This 
had led him to the adoption of the present plan. This first 
idea was to employ a separate lever to work the wedges, 
distinct from jthe points. This had been in ure at the 
Pensher Junction for some months. It was afterwards 
thought that the turning of the points and the wedging 
might be done by one motion of the lever. This was ac- 
complished by giving a double action to the wedges ; but the 
segment movement, as shown by the model, was in practice 
the best, and had been in use for some time at Gateshead, 
on the Team Valley Line. Experiments had been made by 
putting an obstacle between the points and the rail; but in 
this ease the wedges could not be forced home, the danger 
signal could not be lowered, and intimation was at once 
given that something was wrong. The slide motion for 
moving the points was worthy of attention, independent of 
the wedges, as no slight or even considerable motion of the 
lever could move the points, and practically this motion in 
itself wedged them up. The cost was rather under 15/. per 
junction, and the same handle was used which before worked 
the points. 

In carrying out these arrangements, Mr. Harrison stated 
that he had been assisted in ail the practical details by Mr. 
Simpkin, who had the charge of this department on the 
North-Eastern Railway; and he was so satisfied with the 
additional safety to be obtained by this plan, that it was 
to be at once adopted at all facing points on the main line 
of the North-Kastern system, and in some cases facing-points 
would be introduced, where heretofore all trains had been 
back-shunted to avoid them. In all cases this arrangement 
was used in conjunction with a locking apparatus tor the 
signals. &c. 

Mr. R. Price Williams (M. Inst. C.E) also exhibited and 
explained a new arrangement of switches for railway 
junctions. The main object of these switches was to do 
away with facing points and their attendant evils, and to 
enable a train when passing through a junction to pass over 
a continuous and fished main line, or a continuous and fished 
line leading to the branch, according as circumstances might 
require. The switches were formed of lengths of rail, of the 
same section as the rails used at other of the road, with 
fishes at both extremities, at one end the bed-plate admitting 
a slight play, while at the other they were capable of being 
moved laterally, on the removal of the fish-plates. Each 
length, of what might be termed the main line switch rail, was 
firmly attached to the corresponding length of branch line 
switch rail, so that the two mutually supported each other, 
thus giving the necessary lateral stability. At the ends of 
the switch rails, capable of being moved laterally, sliding 
double fishes were employed. These moved on the fixed rails, 
and were so formed that when moved forward they held the 
switch rails firmly between their jaws, and thus ensured that 
the switch and the fixed rails were maintained fairly in line 
with each other. 


New Rattway Accommopation ror LiverPoort.—The 
London and North-Western Railway Company recently 
constructed a branch line running from their central station 
at Lime-street, Liverpool, to Bootle, ranning through the 
principal eastern suburbs of the town. This foe is shortly 
to be opened for passenger traffic, and a notable feature will 
be the running, morning and evening, of workmen's trains 
at the uniform rate of one penny for any distance. 





Worxmen’s Wacrs.—A “London Engineering Firm” 
have sent to the Times the following particulars of the wages 
paid by them to different classes of workmen during the 
years 1853-4 and 1867-8-9. The list, which shows a decided 
advance in wages during the past few years, is as follows :— 
Boiler-makers (average of men and boys).—1853, 3s. 5d. ; 
1854, 3s. Bd. ; 1855, 3s. 54d.; 1867, Bs. 104d.; 1868, 3s, 
11bd.; 1969, s. 11d. Pattern-makers (average of men).— 
1853, 6s. 10d.; 1854, 5s. Od.; 1856, 6s.; 1867, Gs. 2d.; 1868, 
6s. 4d.; 1869, Gs. 4d. Carpenters Gre of men ).—~1853, 
5s.; 1854, 6e.; 1865, 5s.; 1867, bs. 7d.; 1868, 58, Gd.; 1869, 
bs. Sd. Fitters (average of men)—-1853, 5s. 7d.; 1854, ds. 
6d. ; 1855, 5s. B4d.; 1867, 5s, Lid.; 1868, 6s.; 1869, 5s. 84d. 
Turners (average of men).—1853, 5s. 6d.;° 1854, 5s. 5d.; 
1855, 5s, Shd.; 1867, 5a. lid.; 1868, 6s.; 1869, 6s. Smiths 
(average of men).—1863, 5s, 11d. ; 1854, Se, 10d.; 1855, 5s. 
10d, ; 1967, 68, 2d.; 1868, 6s. 8d.; 1869, 6s. 34. Hammer- 
men (average of men).——1853, 3s. 10d. ; 18564, Bs. 10d. ; 1855, 
Ss. 1ld.; 1867, 40. id.; 1868, 4s. 3d.; 1869, 48, 1d. 
Moulders (average of men).—1853, none em ; 1854, 
5s. 7d. ; 1855, 5s. 10d.; 1867, 6s. Gd.; 1868, Ga, ; 1869, 
6s. 4d. Labourers (average of men)-—~1363, 3s.; 1854, 3s. 
ad eae Bgd.; 1867, 3s. 4}d.; 1868, ds. 5jd.; 1869, 
3s. 





the pile driving. The weight per superficial foot, supposing 
the wary | y distributed over the whole area, would be 
six tons and a trifle over. 


across t 
as much to do as can safely be put upon them. 

“From this examination it is evident that, alt h 
London-bridge stands well at present, it would not 
desirable to put on additional weight, even if the additional 
weight were so small as probably to produce no appreciabl 
effect, nevertheless should additional weight to put on, and 
any settlement take placo at any future time, the Committeo 
might regret having increased the load upon a foundation 
which certainly bas no strength to spare. 

“There is one singular circumstance connected with 
Lendon-bridge which probably may never have been brought 
under the notice of the Committee. The courses of the piers 
at low water incline towards the east. The eastern cutwater 
being in two cases as much as 10 in. below the western, this 
drop eastward is corrected to some extent in the superstroc- 
ture, it being about 7 in. in the parapets. There are various 
reports as to the cause of this drop east, the letter from 
Mr. Morris, which is appended to the memorandam, gives 
an explanation which the Committee may perhaps think 
worth putting on record. The letter was written in reply 
to an inquiry as to whether the drop in the courses arose 
from a settlement of the foundations or from what other 


cause. 
« April 24, 1869. 


“ Letrer From Mz. Morris ro Mu, Cazr. 
“ (Copy.) 
“ Denmark-bill, April 15, 1869, 

“ My dear Sir,—I am very pleased in being able to give 
you the information you require, 

om never was any settlement of the piers of London- 
bridge. I made the drawings of that bridge for Sir John 
Rennie. Messrs. Jolliffe and Banks were the contractors, 
their principal master of the works wae Mr. Menfrey, who 
was gh x cam page He had young man with. 
him, Mr Hollingsworth, a relative. The toundations were 
constructed in cofferdams, and the pumps fixed at the down 
stream end, the piles driven, and the platforms were laid 
with an inclination towards the pumps. The ctone was 
dressed in courses at the Isle of Dogs, brought up and laid 
with that inclination, Mr. Henfrey intending to change the 
incline courses into horizontal long before they approached 
low water mark, but he died, and young Hollingsworth 
took S ee and ape ons pas pd 
reached the springing. , DO gained what be cou 
afterwards, 





“Tam, my dear Sir, 
‘ “ Yours very faithfully, 
* (Signed) kK, W. Morris. 
“ Hy. Carr, Esq. 
“ Nors.—Without giving any opinion on the facts here 
stated, the letter is well worth placing on record.” 








Caxapias Pactric Ratuwax-—A scheme for a Canaiian 
Pacific Kailway appears in the newspapers of the Dominion. 
The length of the line is 2500 miles, and the eapital 
20,000,000, 


Tue Cnuayeer Passscu.—We noticed some time ago that 
the Society of Arts had offered a premium for the best désigus 
for steamers for channel service, and wepow hear that they 
have received seventeen models which are to be examined 
by a special committee. 

Tus Mrppie Leves.—It appears that the Middle Level 
Drainage Commissioners have not yet completely adjusted 
the formidable compensation claims arising out of the great 
flood of May, 1862. The total payments made up to the 
a ee time amount to 65,7521. in respect of 6451 acres of 

The aggregate elaims made amount te 100,357/. As 
the paymentsin compensation in 1867-8 have only amounte:| 
to 91281, it would seem that May,.1872, is likely to arrive 
before the whole matter is finally adjusted, so that it wil! 
extend over 10 years. The om the failure of 
the sluice are reported to be working well, and the credit 
of the Commissioners is co good that the interest on the 
capital raised for va 9 ohana of mecting the vompensaiion 
claims is being red from 44 tu 4 per cent, 
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THE OUSE SWING BRIDGE. 

Ow page 95 of the present volume we published an abstract 
of the paper read before the Institution of Mechanical 
Engineers on the 4th of August, by Sir William G. Arm- 
strong, upon the hydraulic swing bridge erected by Mr. 
Harrwon for the Hull and Doncaster section of the North- 
Eastern Railway, and crossing the river Ouse near Goole. 
We now are able to give a more detailed and fully illustrated 
description of the work from the records of the Institution. 

The great traffic upon that river involved the necessity of 
providing a clear opening of 140 ft. on each side of the single 
pier erected in the middle of the navigable channel. In the 
design of the machinery for working the swing bridge over 
this opening, there was no supply of hydraulic power avail- 
able, and it was therefore uecessary to place a steam engine 
within the pier to drive the pumps. 

The construction of the Ouse Bridge is shown in the 
figures upon the two-page illustration. Figs. 1 and 2 are 
a gen elevation and plan of the entire bridge, and 
Figs. 3 and 4 show an elevation and plan of the swinging 
portion to a larger seale. Fig. 5 is a vertical transverse 
section at the centre pier, showing the engine-room and 
accumulator which are situated within the centre pier; and 
Fig. 7 isa plan of the centre pier at the level of the engine-room, 
showing the arrangement of the driving gear with the steam 
engines and hydraulic engines. Fig. 5 is an enlarged 
section of one half of the engine-room, and Fig. 9 a sectional 
plan of the accumulator. Figs. 11 and 12 are a plan and 
elevation of the hydraulic engines for turning the bridge ; 
and Figs. 13 to 16 show the gear at the two extremities of 
the bridge for working the adjusting supports and the lock- 
ing bolts. 

The total length of the bridge, fixed and movable, is 830 ft. 
The fixed portions consist of five spans of 116 ft. each from 
centre of piers, Figs. 1 and 2. The bridge being for a 
double line of railway, each span is composed of three 
wrought-iron plate girders, the centre girder having a larger 
section to adapt it for its greater load; these girders have 
single webs and are 9 ft deep in the centre. The total width 
of the bridge from outside to outside is 31 ft. Each of the 
piers for the fixed spans consists of three cast-iron cylinders 
of 7 ft. diameter and about 90 ft. length. The depth from 
the underside of the bridge to the bed of the channel! in the 
deepest part is about 61 ft. The headway beneath the bridge 
is 14 ft. 6 in. from high water datum and 30 ft. 6 in. from 
low water 

The swinging portion of the bridge, Figs. 3 and 4, con- 
sists of three main wrought-iron girders, 260 ft. long and 
16 ft. 6 in. deep at the centre, diminishing to 4 ft. deep at 
the ends. The centre girder is of larger sectional area than 
the side girders, and instead of being a single web is a box- 
girder 2 tt. Gin. in width, Fig. 8, with web plates 7-16ths 
to 5-léths in. in thickness, and the top and bottom booms 
contain together about 132 square inches section. The road- 
way is carried upon transverse wrought-iron girders resting 
upon the bottom flanges of the main girders, Figs. 8 and 
14. In the centre of the bridge the main girders are stayed 
by three transverse wrought-iron frames securely fixing 
them together; and over the top of these frames a floor is 
laid, from which the bridgeman controls the movements of 
the bridge. 

An annular box-girder, A A, 32 ft. mean diameter, is 
situated below the centre of the bridge and forms the cap of 
the centre pier, Figs. 5 and 8; this girder is 3 ft. 2 in. 
in depth and 3 ft. in width, and rests upon the top of six 
east-iron columns, each 7 ft. diameter, which are arranged 
in a circle and form the centre pier of the bridge. Each 
of these columns has a total length of 90 ft., being 
sunk about 29 ft. deep in the bed of the river. A centre 
column, B B, 7 ft. diameter, is securely braced to the six 
other columns by a set of cast-iron stays, which support the 
floor of the engine-room. This centre column contains the 
accumulator ©, Fig. 5, and forms the centre pivot for the 
rotation of the bridge. 

The weight of the swing bridge is 670 tons. There is no 
central lifting press, and the entire weight rests upon a 
cirele of conical live rollers, E E, Figs. 6 and 8. These are 
26 in number, as shown in the plan, Fig. 6; they are 
each 3 ft. diameter with 14 in. width of tread, as shown 
mm Fig. 10, and are made of cast iron hooped with steel. 
They run between the two circular roller paths, D D, 32 ft. 
diameter, and 16 in. broad, which are made of cast iron faced 
with steel; the axles of the rollers are horizontal, and the 
two roller paths are turned to the same bevel. 

The turning motion is communicated to the bridge by 
means of a circular cast-iron rack, G, Fig. 8, 124 in. wide on 
the face and 64 in. pitch, which is shrouded to the pitch line 
and is bolted to the outer circumference of the upper roller 
path. The rack gears with a vertical bevel wheel, H, which 
is carried by a steel centre pin, J, supported in the lower 
roller path; and this wheel is driven by a pinion connected 
by intermediate gearing with the hydraulic engine. There 
are two of these engines, duplicates of one another, which are 
situated at K K in the engine room, Figs. 7 and 8; and either 
of them is sufficient for turning the bridge, the force required 
for this purpose being equal to about 10 tons applied at 
the radius of the roller path. Each hydraulic engine is 
a three cylinder oscillating engine, as shown in Figs. 11 
and 12, with simple rams of 43 in. diameter and 18 in. 
stroke. These engines work at 4 revolutions per minute 
with a —- of water of 700 lb. per inch, and are 
estimated at 40 horse power each. The steam engines for 
supplying the water pressure are also in duplicate, situated 
at L L, Fig. 7, and are double-cylinder engines driving three- 
throw pumpe of 24 in. diameter and 6 in. stroke, which de- 
liver into the accumulator. The steam cylinders are 8 in. 
diameter and 10 in. stroke, each engine being 12 horse 
power. I¢ may be mentioned that, for the purpose of con- 
fining within a small space the steam power required for 
charging the accumulator, the pair of boilers used were of 
the construction known as Field boilers, having vertical 
double water tubes, and each boiler was only 4} ft. diameter 


and 64 ft. high, so that they took up little room in the 
limited space available within the central pier of the bridge ; 
they had also the advantage of raising steam much more 
quickly than other constructions of boilers. In the present 
instance the situation of the boilers did not allow of the usual 
vertical uptake passing out at the top, and the flue was con- 
sequently carried down at the side and continued horizon- 
tally to a chimney at the end of the stage adjoining the pier. 

The accumulator, C, Fig. 4, shown also in the sectional 
plan, Fig. 9, has a ram 16) in. diameter with a stroke 
of 17 ft.; it is loaded with a weight of 67 tons, composed 
of cast-iron segments suspended from a crosshead and 
working down inside the cylindrical casing formed by the 
centre cylinder of the pier. A pair of cross beams, M M, 
are fixed to limit the rise of the weight. : 

For the purpose of obtaining a perfectly solid roadway 
when the bridge is in position for the passage of trains, and 
also for securing the perfect continuity of the line of rails, 
the following arrangement is adopted, shown in Figs. 13 to 
16. Each extremity of the bridge is lifted slightly by 
a horizontal hydraulic press, N, Figs. 13 and 14, acting 
upon the levers, P P, which form a toggle joint; the press 
has two rams acting im opposite directions upon two 
toggle-joint levers, which are connected by a horizontal bar, 
Q, and this bar is confined to a vertical movement by a stud 
sliding in a vertical guide, so as to ensure an exactly parallel 
action of the two toggle-joint levers, in order thereby to lift 
the bridge end exactly parallel. While the end of the bridge 
is thus held lifted, the three resting blocks, R R, one under 
each girder, are pushed home by means of three separate 
hydraulic cylinders, 8 8, Figs. 15 and 16; the bridge is then 
let down upon these resting blocks by the withdrawal of the 
toggle-joint levers, P P, and the bridge ends are then perfectly 
solid for trains to pass over. The hydraulic cylinders, N 
and 8, for working this fixing gear at the two ends of the 
bridge, are controlled by valves placed upon the centre plat- 
form in reach of the bridgeman, the pipes from the valves to 
the cylinders passing along the side of the roadway of the 
bridge. 

Fo the purpose of enabling the bridgeman to stop the 
turning movement of the bridge at the right place, an indi- 
eator is provided, consisting of a dial with two pointers which 
are actuated by the motion of the bridge. One of these 
pointers make two revolutions and the other 42 revolutions 
for one complete rotation of the bridge; they are similar to 
the hour and minute hands of a watch, the slower pointer 
being analogous to the hour hand and the quicker one to the 
minute hand. The bridge has no stop to its turning move- 
ment, and would swing clear past its right position if the 
turning power were continued; but the bridgeman being 
guided by the indicator knows when to stop and reverse the 
hydraulic engines for the purpose of stopping the bridge at 
its right place. When this is done, a strong locking bolt, T, 
Figs. 12 to 15, 3 in. thick, pressed outwards by a spiral 
spring, is shot out at each end of the bridge into a corre- 
sponding slot in the fixed girder, so as to lock the bridge; 
and when the bridge is required to be opened these two 
bolts are withdrawn by a wire cord, U, Fig. 15, leading to 
the platform on which the bridgeman is stationed. In con- 
sequence of the line of the bridge lying in a north and south 
direction, the heat of the sun acting alternately on the oppo- 
site sides of the bridge produces a slight lateral warping; 
and in order to bring the ends back into the straight line 
after swinging the bridge, so as to enable the two locking 
bolts to enter their slots, the feet of the toggle-joint lifting 
levers, P P. are bevelled off at 56° on their inner faces, as 
shown at I I, in Fig. 14, and bear against corresponding 
bevels, V V,on the bedplates. By this means the ends of 
the bridge when warped are forced back into the correct 
centre line, in which they are then held secure by the locking 
bolts. 

As the accumulator is stationary in the centre pier, while 


the fixing gear at the ends of the bridge travels with the | 
bridge in swinging, the communication of water power is | 


effected by a central copper pipe, W, Fig. 8, passing 
up in the axis of the bridge through the middle of the 
centre girder, and having a swivel joint at the lower end. 
Also as the bridgeman’s hand-gear rotates with the bridge 
while the hydraulic turning engines are stationary, the com- 
munication for working the valves is made by a central 
copper rod, X, Fig. ae down through the centre of 
the pressure pipe, W, in the axis of the bridge. The 
hydraulic engines are reversed in either direction by the 
action of a small hydraulic cylinder, which is governed by 
the movement of a three-port valve actuated by the rod, X, 
from the bridgeman’s plattorm. 

The time required for opening or closing the bridge, in- 
cluding the locking of the ends, is only 50 seconds, the aver- 
age speed of motion of the bridge ends being 4 ft. per second. 
For the purpose of ensuring safety in the working of the 
railway line over the bridge, a system of self-acting signals 
is arranged, which is actuated by the fixing gear at the two 
ends of the bridge; and a signal of all right is shown by a 
single semaphore and lamp at each end of the fixed part of 
the bridge; but this cannot be shown until each one of the 
locking bolts and resting blocks is secure in its proper place. 


THE WHITECHAPEL SCANDAL. 

Tux following letter was published in the last number of 
the Builder. We reprint it under the conviction that a 
most unjustifiable slander has been cast upon an honourable 
and efficient officer of the Board of Works, and that the 
greatest possible publicity should be given to statements 
which may heip to remove the insinuations that have been so 
freely made : 

“ Sir,—The newspapers have recently given prominence to 


the doings of the Metropolitan Board of Works and some of | 


their officers, with reference to the new street now being 
constructed by that Board from the end of the Commercial- 
road into Whitechapel; and at the meeting of the Metro- 
politan Board of Works on oye the 5th inst., the com- 
mittee, to whom the inquiry was de ted with reference to 





the construction of the coal-vaults sewer (being portions 








of the contract for the formation of the new street in ques- 
tion), brought up their report. The substance of this yo 
is, ‘ That the conerete over the coal-vaults, although it 
been made two months, was not yet hard. That the third 
ring of brickwork over the same vaults was not built with 
whole bricks.’ This is the sum of their fault-finding. Now 
for their recommendation, which recommendation was 
adopted by the Board, ‘That Mr. Cooper (the assistant 
engineer) is censurable for having neglected his duties in 
permitting a portion of the works to be earried out in the 
defective manner which an examination has disclosed.’ 

“ Now, Sir, I feel certain that the public are not aware 
that this gentleman, whom the committee have thought fit 
to thus hold up to public condemnation, is the same Mr. 
Cooper who carried out the construction of the new road 
leading to Victoria-park, called the Burdett-road; the 
Norther Highlevel sewer, extending from Old Ford, Bow, 
to Hampstead, nine miles in length; the Northern Outfall 
sewers, extending from Old Ford, Bow, to the Thames, 
at Barking Creek, and 5} miles in length, over a difficult 
district, and nearly 20 ft. above the level of the marshes over 
which it passes; the Northern reservoirs in the marshes, 
covering an area of 10 acres, the whole vaulted and groined ; 
the Northern Low-level sewer, from Abbey Mills, Stratford, 
to Tower-hill; the Abbey Mills Pumping Station and 
engines, the largest work of the kind in the world; the Isle 
of Dogs branch of the Northern Low-level sewer, a portion 
of which is laid in the bed of the Thames, 35 ft. below high 
water; and the Thames Embankment between Waterloo- 
bridge and the Temple Gardens, the cost of the whole of 
which is over two millions of money, and have been con- 
structed without failure or settlement of any kind. 

“¥ fear the enumeration of all these works may be tedious, 
but as I believe it to be only an act of justice to a badly- 
treated public servant, I must ask you to allow me to state 
the works which were under Mr. Cooper's supervision at the 
time this so-called neglect of duty is charged to have taken 
place: Isle of Dogs and Blackwall sewer in eonnexion with 
the Millwall Dock (case of arbitration); construction of 
syphon under entrance to London Dock; construction of 
low-level sewer from Tower-hill to Blackfriars-bridge ; new 
street from the Mansion House to Earl-street; Thames Em- 
bankment from the Temple to Blackfriars-bridge ; also all 
the work under contract over the district (the whole of East 
London), of which he has the general supervision. These 
works, Iam told, when finished, will cost over a quarter of 
a million of money. As I have the above facts from a member 
of the Board, I think I am justified, with your permission, in 
laying them before your readers. The moral of the matter 
is this, that, although you, as a public servant, may have for 
years discharged most important duties in the best possible 
manner, you may at any moment be held up to public cen- 
sure over a paltry and contemptible work, such as the con- 
struction of an ordinary coal vault, at the instigation of men 
who have no scientific or practical knowledge. Should men’s 
reputation be thus frittered away ? oy 

SHIPBULLDING IN AMERICA. 

Me. McKay has submitted a communication to the Con- 
gressional Committee appointed to investigate the causes of 
the present depression in the shipbuilding interest of the 
United States, in which he states :—‘“I have a brother in 
Europe, Captain L. McKay, a shipbuilder, who has given 
me @ great many facts relating to shipbuilding in that 
country, viz., the progress, cost, &c., of steam and sailing 
ships. Below you will please find them. The cost to build 
an iron ship in England ready for sea is 14/. per ton; in this 
country it would be 22/. per ton. He says that there are 
now building on the Clyde one hundred vessels, all of iron, 
upward of 100,000 tons and 12,000 horse-power; last year 
(1868) they built 171,126 tons of steam and sailing vessels, 
15,940 horse-power, and still the business is on the increase, 
and several new shipyards are starting up. A steamship 
arrived in London in the month of September with 3000 tons 
of tea, 65 days from China, and still another with a freight 
valued at 30,000/. or $150,000. He says the steamships will 
use up the tea-sailing clippers in the China trade, and owners 
of iron sailing ships are much alarmed at the progress of 
steam over sailing vessels in the China, as well as other 
trades. A new ship in Scotland, built of iron, 387 ft. long, 
43 ft. beam, 30 ft. deep, speed 12 knots, cost 78,0001. This 
ship has made sixteen sal anib-quarter voyages to New York 
in twenty-four months, an average of 444 days to the round 
voyage. Carries of crew, all told, 110 persons. This same 
company are now building another vessel to run to New 
York from Liverpool. She is to be 415ft. long on deck, 
43 ft. beam, 30 ft. deep, speed 12 knots, costing complete, 
ready for sea, without provisions, 85,0007. We could not 
build the same ship here for twice that amount of money. 
A steamer, with a compound engine, has just arrived from 
China with 2300 tons of tea in 62 days. She is a ship 309 ft. 
long, 28 ft. deep, 39 ft. wide, register 2280 tons gross, net 
1550 tons; 2400 tons, of 50 ft. to the ton; sails 9 knots, 
barque rigged, gg 52 ft.; burns 24 tons of coal per 
day, cost 52,0001. The same company are building four 
others for the China trade. The Chinese tea-clippers are 
used up on account of the steamers doing such wonders. The 
cost of the angle iron, for the frames of ships, in English, 
cut to a is 71. 10s., the cost of plates, cut to shape for 
an entire ship, is 81. 5s., wire rigging, 21/. per ton, chain 
eables, 101. per ton. Cost of American angle iron fora ship, 
$134 40c. per ton, a difference in favour of England of 
$89 40c., or 4 cents per pound. Cost of plates in America, 
$112 per ton, in England $49 50c.; difference in favour of 
England, $62 50c., or 3 cents pound. Cost of chain 
cables in this country is $134 40c. per ton; difference in 
favour of England, $67 20.” 


A Rattway 1x Roumay1a.—On Sunday, the 31st ult., the 
first ralway in Roumania was successfully opened for traffic. 
This railway extends from Bucharest to Giurgeoo, and the 

pening y ted great excitement amongst the sur- 
rounding population. 
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NOTICE OF MEETING. 

Tue InstitvTion or Crvi Enornegers.—Tuesday, November 
23, at 8 Pat. 1. Diseussion upon M. Gandard’s paper “On the 
Strength and Resistance of Materials.” 2. On the “ Public Works 
n the Province of Canterbury, New Zealand.” By Mr. Edward 


Dobson, 


PirtTa.—On the 12th October, at Kingston, Jamaica, the wife of 
Frank B. Passmore, Esq., General Manager of the Jamaica Rail- 
way, of a son. 
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THE HOLBORN VIADUCT. 


The ra ay | we are told is simple, 
ted : it consists in removing 
arched ribs merely. As the girder 
large arched ribs in the Vieduet is simpl, 
a couple of small bolts, the resulting phenomena 
would be very similar to those which would be ex- 
hibited if one of the pins were struck out of the main 
chains of a suspension bridge: but, of course, The 
Engineer's rp ney will as usual obtain no more 
consideration than is implied in a passing chuckle. 

It might fairly be inferred by the general public 
from the amount of discussion occasioned by the 
eracks in the Viaduct columns that such a catastrophe 
was almost unprecedented. Engineers know that 
such defects in close jointed masonry are only too 
common, and that they almost universally have their 
origin in one and the same cause. Jt requires no ex- 
pert to show that the partial failure of the Viaduct, as 
of any other structure, must have been induced either 
by bad design, bad materials, or bad workmanship. 
We propose, therefore, to consider Mr. Haywood’s 
design briefly in each of these aspects, 

The width of Farringdon-street at the point of 
crossing measures 112 ft, 8 in., the interposition of 
two rows of columns subdivides this distance into one 
centre span of 6) ft., and two side spans of about 
18 ft. The foundations were carried down 36 ft. 
below the level of the street into the London clay, 
and a practically unlimited amount of strength was 
thrown into the abutments. The superstructure con- 
sists of arched ribs, cast in one with the horizuntal 
girder and scroll spandril fillings. The small spans 
were in one casting, and the large one in two, bolted 
together at the crown of the arch, and secured to the 
side spans by bolts, as customary in such cases. 


2 | Wedges were cary, oo between the feet of the small 


arched ribs and horizontal girders built into the 
abutments, these girders distributing the pressure, so 


_.| that greater precautions were taken to secure an un- 


yielding abutment than is considered necessary in 
ordinary instances. 

Now it is obvious that if a straight bar of iron were 
so secured between fixed points in the abutments, 
changes of temperature might take place to any 
extent without sltering the length of any portion of 





We fear that the text afforded by the splintering of | 
certain portions of the now famed granite columns | 
carrying the portion of the Holborn Viaduct crossing 
Farringdon-street has been improved by some of our | 
)rofessional contemporaries in a way which will tend | 
ittle to the edification of the public, or to the exalta- 
tion of our profession in the eyes of that body. In 
fact, the differences of opinion and the silly explana- 
tions of the phenomena advanced in several of our 
professional organs have been already commented on 
and ridiculed by more than one daily journal, and with 
good reason ; for of all the inane twaddle talked by 
the large body of amateur casuals of the engineering 
and architectural professions, who may be seen any 
time between sunrise and sunset, digging and probing 
both the joints and the cracks in the unfortunate 
columns, we have overheard nothing equalling the 
oracular nonsense so complacently uttered by one of 
our contemporaries last week. It was stated that the 
splintering occurred wholly on the faces.of the columns 
looking towards each other and to the centre of the 
main span, and the theory built upon this misstate- 
ment of facts was, that an undue weight was brought 
upon those faces by the alteration of the form of the 
arched ribs under the load, and under the diminution 
of temperature which had taken place since the eree- 
tion of the ribs. That, of course, implies that the 
contraction of an arched rib from any cause tends to 
pull the abutments towards each other! Now we 
think it will be pretty generally conceded that so long 
as the laws of gravity remain unaltered, an arched rib 
which has been shortened by reduction of tempera- 
ture or any other agent, will present precisely the 
same phenomena as a man who has been shortened by 
excision of the knee joint, or any similar operation— 
in both imstances the crown will come down, but the 
feet will remain as they were. We believe the “ steam 
nigger” and some of the burlesque actors defy the 
operation of the ordinary laws of gravity, but we have 
never heard of the same species of gymnastics being 
performed by an arched rib until it was brought under 
our notice in The Engineer of last week. Of course 
it is hardly necessary to observe the effect of coutrac- 
tion on an arched viaduct, isting of one centre 


the bar, and consequently without pulling the inter- 
mediate columns out of their normal position. Let 
us now consider if any horizontal movement of the 
feet of arched ribs resting on the columns would re- 
sult from change of form due to compression or 
changes of temperature; since this wiil be a measure 
of the tilting at the bead of the column if no elastic 
medium be interposed between the ironwork and stone. 

Assuming, first, that the arched ribs merely abut 
against each other, and that, consequently, the utmost 
freedom of movement is allowed, we have the hy 
thesis which will give the highest mathematical value 
to the movement. Now, if the three spans were all 
equal, an increment or decrement in the length of the 
arched ribs, whether due to changes of strain or tem- 
perature, would merely induce a corresponding rise or 
deflection of equal extent in each arched rib, and the 
feet would retain their normal position. In the pre- 
sent case the side spans are three-tewths of the centre 
span, and, since the sectional areas and moments of 
inertia of each rib are the same, it may readily be shown 
that any such compensation for change in the length 
of the ironwork between the two fixed abutments will 
be shared by the long and short arched ribs in direct 
proportion to the fourth — of the spans; hence 
in the present case less than 1 per cent. of the com- 
pensation will be effected by the small arch. This 
means that in effect the smaller arches may be con- 
sidered as straight struts or ties, holding back the 
heads of the granite columns to the immovable abut- 
ments, and the limits of the horizontal movements of 
the column heads are those of the expansion and con- 
traction of an iron bar some 18 ft. long. That is to 
say, it is practically nothing; for the Marble Arch, 
the Albert Memorial, in fact, every building, however 
elaborate—for stone expands and contracts nearly as 
much as iron—are exposed daily to much greater 
movements than those constructionally due to the 
columns of the Holborn Viaduct. 

The next point to be considered is the distribution 
of the vertieal pressure on the heads of the granite 
columns, If the ends of each arched rib were free, 
the load would, of course, be divided unequally in pro- 
portion to the spans, that is, the resultant of the 





span and two shorter side openings, would be to tilt 


vertical pressure would deviate somewhat jess than 
cae foutth: the diametes of the column from the axis. 





we find, of course, t 
been wrought, two such surfaces will only bear apon 
each other at points. We may scrape away a valve 
face without ever obtaining a theoretically steam-tight 
joint, and in the same way we may refine caleulations 
to such a degree that uniform pressure in any structure 
would appear to be impracticable. But all we care to 
know at present is that, in the sense in which we 
usually understand the words, the tops of the columns 
are immovably fixed, and the pressure is uniformly 
distributed. Tie form of cross section of the column 
is immaterial; the arrises may be as finely wrought 
as the capital of a Corinthian column provided they 
are not bearing surfaces. We maintain, therefore, 
that there is nothing constructionally bad in the design 
of the Holborn Viaduct. 

The next point to be considered is the quality of 
the materials employed. It has been implied in some 
quarters that the artist outvoted the engineer in the 
selection of the material for the colamus. The granite 
used is the well-known Ross of Mull, Argyleshire, of 
beautiful colour and uniformity of grain; the same as 
that employed in the Albert Sonera and a host of 
other public works, and barely distinguishable from 
the Peterhead granite, which has also been success- 
fully tested in every variety of way. Now it would 
undoubtedly have been possible to select a stronger 
and tougher material; many of the limestone breceias 
would bear double the knocking about, and as far as 
mere crushing strength is concerned common bottle 
glass, which will stand a carefully applied com- 
pression of thirteen or fourteen tons per square inch 
with less sign of distress than wrought iron, com- 
pletely eclipses the three or four tons per square ineh 
crushing resistance offered by the red granite used in 
the piers. But the question is not whether the 
material adopted is the strongest obtainable, but 
whether it is strong enough : it is not commendable to 
make a walking cane as stout as a crutch. The 
pressure on the columns averages eight tons per 
square foot, or less than one-sixteenth of the crushing 
resistance. Contrast this eight tons per square foot 
with the load successfully maintained in many exist- 
ing works. The pillars of Portland stone, only balf 
the strength of granite, carrying the dome of St. Paul’s 
sustain eighteen tons per square foot; the sandstone 
voussoirs of the Pont-y-Pridd, twenty-one tons, and 
the famed limestone columns of the church at Angers 
no less than forty tons per square foot, that is to say, 
slender as they are, they successfully uphold five 
times the load per square foot im upon the 
granite columns of the Viaduct. ere are many 
granites to be obtained less commonplace and more 
sensational than Ross of Mull; granites in which the 
crystals of felspar are large and exquisitely coloured 
but soft and treacherous, If such been selected 
the failure would have been fairly, although possibly 
not truly, attributed to bad material; but under the 
circumstances we have nothing left to account for it 
but bad workmanship, and there is no difficuty im 
stating with certainty in what that bad workmanship 
consists. 

The experiments of M. Vicat on the crashing resis- 
tances of cylinders and globes enable us to predict 
that if the ends.of the granite shafts had been worked 
to hemispheres, so that the bearing was mathematically 
simply a point, they would not have failed under less 
than fifteen times the load imposed upon them. It is 
certain, therefore, that roundness.of bed does not 
constitute the defect of workmanship, but the other 
extreme, hollowness of bed, explains the whole pheno- 
mena. Hollowness of bed induces a tensile strain 
upon the material which stone is ill calculated 
resist. Very few stones will sustain even 5 ewt. 
square inch in tension, and, probably, the harder 
stone the less will it endure any liberties taken with 
it in that direction. Hardness of material combined 
with high tensile resistance will, as the knife edges of 
Kirkaldy’s testing machine prove, sustain an immense 
amount of pressure on an arris ; but given hardness of 
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Holborn Viaduct been run up by ordinary bricklayers 
with common stock bricks and mortar, or with coursed 
rubble masonry of any description, no cracks would 
have oceurred. Or, maintaining the monolithic shafts 
had they beea bedded on an ordinary quarter inch 
joint of well-beaten mortar, and had the said jomt been 
raked out for a distance of about 6 in. from the circum- 
ference, no splinterings could have occurred even in 
the finest arris. Again, had the ineer’s intention 
of getting a fair bearing and a fine joint at the same 
time, by the simple interposition of a sheet of lead 
some inches smaller in diameter than the column been 
attained in practice, success would equally have re- 
salted. In the latter case, however, it is essential that 
the stone should be dressed to a true plane, whilst with 
mortar or cement it is immaterial. The appearance of 
the columns, which are cracked indifferently on all 
sides, top and bottom, leaves no doubt that the granite 
does actually bed stone to stone at isolated points not 
far from the external face where a moderately fair sur- 
face has been maintained for the purpose of showing 
a good joint. In fact, it would appear that from being 
unaccustomed tocathedral building, or from othersimilar 
Cause, our masons have lost some of the traditions of 
their art. The moral to be drawn by engineers from 
this much regretted accident, which so seriously detracts 
from the appearance, although not to any important 
extent from the strength, of the Holborn Viaduct, is a 
very simple one—re-educate your masons, or look 
after the work yourselves. 
THE STRACHEY MANIFESTO. 

We were hardly prepared for so prompt a retracta- 
tion by the Indian Government of the slanders thrown 
upon the members of the civil engineering profession, 
and for which the Government have been made re- 
sponsible. Knowing the personal animus which 
exists in the mind of Colonel Strachey against the 
civil servants of the Publie Works Department, and 
being aware that he had, before issuing the Notification 
of the 3ist of August, established his position to his 
own satisfaction by the evidence with which he in- 
tended to maintain his assertions, and justify his 
most unjustifiable proceedings, we may be certain 
that the explanation and apology of the Government, 
made public on the 6th of October last, proceeded from 
the Governor-General in Council direct, and against 
the wish of the officer who has so seriously implicated 
his superiors by saddling them with the responsibility 
of the slanders against the engineering profession in 
India and in England. 

The following is the document alluded to which has 
been made public to all the officers in the Public 
Works Department : 

Circular No. 84, Public Works. 
GOVERNMENT oF Ixp1a Pustic Works DEPARTMENT. 
Establishment —General. 

To the Governments of Madras, Bombay, Bengal, Public 
Works Department, and Railway Branches; North-Western 
Provinces Public Works Department; and the Punjab 
Public Works Department, and Railway Branch; the Chief 
Commissioners of the Central Provinces, Oudh, British 
Burmah, Mysore, and Coorg; the Resident at Hyderabad ; 
and Agents to the Governor-General for Central India and 
Rajpootana. 

Simla, 6th October, 1869. 

Sir,—The Governor-General in Council, having reason to 
think that the object and intention of the Notification re- 
cently published by the Government of India, prohibiting the 
receipt of commission by all persons employed in the Public 
Works Department, has been in some instances misunder- 
stood by civil engineers in the service of Government, I am 
directed to address you for the purpose of stating that 
nothing could have been further from the intention of the 
Government of India than to impute to the profession of 
civil engineers any unworthy practices, and to request that 
the following explanation of the object and origin of the 
Notification in question may be communicated to the civil 
engineers serving mm ———— 

There is no question that civil engineers in England are 
at times remunerated by commission on work done, or 
ordered to be done, under their supervision, which is, as 
stated in the notification, regarded to be a part of their 
legitimate remuneration. No reference was made or implied 
to any illicit receipt of gratuities. The Governor-General 
in Council, being of opinion that such a practice, however 
recognised and openly acted on elsewhere, is not compatible 
with the principles on which a public service ought to be 
conducted, considered that it was necessary to declare this 
in a formal manner, in order that no doubt might exist on 
the subject; and the reference was made to the civil en- 
gineering profession in England to indicate more exactly 
the scope of the order. It was ascertained that no such 
distinet prohibition of the receipt of commission existed in 
the Public Works Code, and it was deemed suitable to take 
the oecasion of the reprint of that code, which is now going 
on, to add the necessary instructions on the subject. The 





order was accordingly issued in the usual manner, and in- 
serted in the Gazette for general information, and it was 
directed alike to all persons of all grades, whether civil or 
military. 

The Government of India unreservedly declares its com- 
plete confidence in the body of civil engineers in its service. 
It has long been, and continues to be, the desire of the 
Government of India to recognise their merits and just 
claims as fully as those of any other class of its officers, and 
its appreciation of them is sufficiently proved by the large 
addition to the number of civil engineers employed under 
Government during the last few years. Further, so far 
from there being at the present time any disposition to de- 
preciate the value of the services of the civil engineers, the 
Government of India has lately had before it proposals, 
which it is hoped will take early effect, for improving their 
position generally, and placing them, in respect to their 
emoluments, on precisely the same footing as all other 
officers employed on the same duties. 

This cireular contains fall internal evidence of the 
consciousness that the civil engineers in India had been 
treated most grossly in the Notification of Colonel 
Strachey. It bears evidence also of the desire to shield 
that officer, and, as a necessary consequence, the 
apology is most incomplete and unsatisfactory. 

The assurance that no allusion is made to “any 
illicit receipt of gratuities,” is on its face broadly in- 
consistent with the assertions in the previous docu- 
ment, while the attempt to compare the remuneration 
by commissions of independent engineers for work 
done by them, with the salaries paid by the gentlemen 
who have accepted service under the Indian Govern- 
ment, is simply ludicrous. 

An engineer acting on his own account is entitled 
to receive commission according to a stipulated rate 
upon the money expended on thé work he = in hand. 
An engineer who, while taking a salary in full pay- 
ment of his services, accepts gratuities from the con- 
tractor with whom he has to deal, is simply dishonest. 
And as all the. civil servants of the Indian Govern- 
ment belong to the latter class, the regulations which 
govern the renumeration of the former cannot in any 
way apply to them, and any order to prohibit the 
receipt of gratuities, which might be inserted in the 
Public Works Department Code, would be but another 
way of accusing a whole profession of gross mal- 
practices. But while the Government has thus stul- 
tified itself in its endeavour to shield Colonel Strachey 
from the odium which has jastly attached itself to 
him, it has put on record a noble testimonial of its ap- 
preciation of the civil engineers in India, and though 
its final paragraph holding out good promise of a 
brighter future to the hitherto unfairly-treated body 
is somewhat vague, we hope that the representations 
which have been made to the Governor-General, and 
the memorial which has been submitted to him, will 
have their due weight. Whether this will be the case 
will soon be apparent, for now that the reprint and 
modification of the Public Works Department Code is 
in progress, the requisite alterations will be made if 
there is any real sincerity in the expressed wish to 
ameliorate the present condition of engineers in India. 
And the action which has been recently taken in the 
matter by the Institution of Civil Engineers will 
greatly help forward the work of reform. 


THE “ THISTLE” BOILER EXPLOSION. 
Tue inquiry into the cause of the lamentable boiler 
explosion on board H.M.’s gunboat Thistle, which 
was brought to a conclusion yesterday week, has both 
its satisfactory and unsatisfactory aspects. It was 
satisfactory inasmuch as it was proved by the evidence 
of several competent witnesses that the boiler was of 
good materials and workmanship, and that it was 
amply strong for the pressure at which it was worked ; 
but it was unsatisfactory inasmuch as no definite con- 
clusion was arrived at as to the causes which led to the 
shortness of water by which it was generally acknow- 
ledged that the explosion was occasioned. There were, 
indeed, several points of especial importance in rela- 
tion to the disaster, which appear to have been quite 
overlooked at the ,inquest, and to some of these we 
desire now to direct attention. In the first place, 
however, it may be desirable that we should state 
briefly the general facts of the case. The Thistle, 
then, is one of a class of twin-screw gunboats, fitted 
with engines arranged so that they can be worked either 
with or without condensation, these engines having 
been taken from some other gunboats lately broken 
bY The vessel had three boilers, these being 
of the same construction, and, we believe, of similar 
dimensions. The pressure of steam during the time 
- sag gg: were in oes was — 50 mt and 
uring the non-cotdensing trials about 70 Ib. per 
uare inch. The central boiler, which was the one 

of which the furnaces collapsed, was stated in the 





pressure up to 180 lb. per square inch. 

pearance of the furnace crown after the ex 
sion, the engineers by whom the boiler was i 
came unanimously to the conclusion that they had 
been overheated, and that it was to this overheating 
that the failure was due. Both crowns came down; 
but rending took place in that of the left-hand furnace 
only, the rent in this plate being about 18 in. long by 
2} in. wide at the widest part. Thro this rent 
the steam of course escaped into the stoke-hole, and, 
as this was but a confined space, this escape was 
attended with the lamentably fatal results with which 
the public are familiar. 

Such, then, are the facts of the case, and the poiut 
to be determined was how the shortness of water 
came about? To this question two answers were 
oy, er ge being that the deficiency was caused 

y priming, and the other that it was occasioned by 
the improper management of the supply of feed water. 
There is little to support the first of these explana- 
tions, as the evidence of Mr. Williamson—the chief 
inspector of machinery afloat, who was on board at 
the time of the explosion—goes to show that no 
priming of any consequence was noticed. It is 
worthy of record, however, while speaking of this 
point, that during the trial of the Rocket, a sister 
vessel to the Thistle, on Friday last, the primi 
which took place was so excessive that the fires 
to be drawn. 

As regards the supply of water furnished to the 
boiler, Mr. Williamson’s evidence contains some 
statements which appear’ to us worthy of more atten- 
tion than they received at the inquest. He said, “I 
have examined the cock [the feed cock of the centre 
boiler} since I was here before, and I find that it was 
one degree open. The other two boilers, which were 
not at all injured, had only the same opening of feed 
cock, and they were sufficiently supplied with water.” 
The words we have italicised deserve attention, They 
would appear to show—supposing that the feed cocks 
had remained in the position in which they were found 
for some little time previous to the explosion—that the 
central boiler was receiving no greater supply of water 
than each of the others, although, from its position, it 
had—as was pointed out by some of the witnesses 
—a better draught and was exposed to the full 
effect of the exhaust in the chimney. 

There is, moreover, another point which appears to 
have escaped attention. In most marine engines the 
feed is regulated by a cock close to the boiler, the ex- 
cess of the feed delivered by the pumps escaping 
through a loaded valve into the sea. Now this valve 
is in numerous instances loaded by a spring, the 
a megee of which is adjustable, the pressure required 

ing of course a little above that in the boilers. 
In the case of the Thistle the first trial was made 
with a pressure of steam of about 50 lb. per square 
inch, and it is probable that the pressure on the 
escape valve was regulated to suit this. On the 
second trial, however, the pressure was raised to 70 Ib. 
per square inch, and it is an open question whether 
the load on the escape valve was altered to suit this 
higher pressure. So far as we are aware no evidence 
was adduced on this point, although it is one of vital 
importance ; and if the feed escape is still as it was it 
should be tested at once, and the result made known. 
We have heard of such an oversight as that we have 
just mentioned having occurred at least once on H.M. 
ships, and we think that attention ought to have been 
directed to the point at the inquest. It should be 
remembered that even if the escape valve was not 
loaded to quite the proper pressure it might have been 
sufficiently loaded to prevent it from discharging the 
whole of the feed, and thus a portion of the latter 
—but not the necessary amount—might have entered 
the boilers. 

In any case—unless we accept the priming theory— 
it is difficult to explain the fact that the lowness of the 
water level passed unobserved. Unless, indeed, there 
was suflicient priming going on to show “ false water” 
in the gauge glass there must have been gross care- 

ess somewhere, though u whom this charge of 
carelessness rests will probably never now be known. 
In conelusion, we cannot too strongly condemn the 
alarming theory which has been advanced in some 
quarters that such a disaster as that of which we have 
been speaking, may at any time be occasioned by 
sudden and ye‘ unnoticeable priming. The failure by 
overheating of furnace crowns is, we may add, very far 



















iit —. in 
confined space rather than violence of the dis- 
charge of steam which produced such horribly fatal 
results on board the Thistle. . 








“EXCITED ENGINEERS.” 


Unper this title, and over the elegant and} 
euphonic nom de plume of “Shiner,” an obscure serial | 
entitled Vanity Fair has sought to curry favour with | 
military interest, by an article upon the recent Ob- | 
noxious Notification, remarkable for its inaccuracy and 
its impudence. Utilising a garbled account of the late | 
Whitechapel inquiry at the Board of Works, it pro- | 
ceeds to malign the whole profession ; to assert that | 
the majority of the engineers sent out to India were | 
men of no professional or social standing, known | 
neither in England or India; that they were easily | 
suborned by native bribes, and that the parsimony of | 
the Indian Government alone prevented the extension 
of the military staff, amongst whom bribery was mani- | 
festly impossible. Such a collection of nonsense and | 
untruths may be fairly considered unequalled in all! 





Some half a century since, Southwark-bridge was 
erected at a cost of 666,000/.; a few years ago the 
Bridge House Estates Committee purchased the 
structure for 200,000/. At the period of transfer four 
important obstacles existed which seriously militated 
against the utility of the bridge; the long established 
toll; the absence of sufficient access on the south side 
of the river ; the want of a good approach from the 
centres of the City traffic to the north side of the 
bridge; and its steep gradients and small width. The 
toll has been removed, Southwark-street has been 
built, the new street from Blackfriars to the Mansion 
House will shortly be opened, and these altera- 
rations having removed the three first obstacles just 
enumerated, there remains the fourth and most serious 
impediment, and to this Mr. Carr has addressed him- 





that has been written upon the subject of | sariigae 
corruption, and is an evidence of the lengths to which 
toadyism will unhesitatingly stretch. 


The apology of the Governor-General in Council, | 


incomplete and unsatisfactory as it is, is nevertheless 
sufficient to refute all that has been advanced, not 
only in the scurrilous composition referred to, but also 
to the slanders which have appeared in the Pall Mali 
Gazette, the Times, and other journals. It will be re- 
membered that in commenting upon the Notification 
the papers alluded to assumed as an incontrovertible 
fact the calumny in the document which has been so 
quickly retracted. The eagerness with which those 
journals seized upon the statements and commented 
upon them, to the detriment of the profession in 
general, and engineers in India in particular, is an ad- 


ditional proof of our already expressed supposition | 


that they were special advocates of Colonel Strachey’s 
clique, but as events have proved somewhat too zealous 
and hasty. 

It remains to be seen whether the profession will ac- 
cept the partial apology of the Government, or whether 
it will not demand an explanation of the charges thus 
deliberately brought against it, and which cannot be 
removed by any explanation however plausible. 





LONDON-BRIDGE. 
Or all the suggestions that have yet been made 
ublic, relative to the proposed widening of London- 
bridge, for the better accommodation of the vast 
traffic, for which its comparatively narrow carriage 
road and foot paths are manifestly insufficient, the 
proposition of Mr. Henry Carr, as set forth in a report 
just issued, is the most feasible and worthy of considera- 
tion. Not that it is complete taken by itself, but 
only in conjunction with a second Metropolitan brid 
improvement recommended by that gentleman. Mr. 
Carr shows how the width of the London-bridge plat- 
form may be increased at the least possible expense, 
and Southwark-bridge may be made available to relieve 
London-bridge of its superfluous traffic, and bestow a 
great boon upon the traffic of the Metropolis. 

It is obvious that to increase the width of London- 
bridge to an extent sufficient to enable it to meet the 
demands now made upon it, the only plan that can be 
seriously entertained is that already recommended by 
us in our columns, namely, to add to the width of the 
foundation and the piers, and to carry up the super- 
structure with a facade exactly similar to that at pre- 
sent existing. ‘The monstrous proposition to extend 


the breadth of the platform by the addition of canti- | 


levers on each side is a suggestion definitely for- 
bidden by all the laws of pa. seen in addition to 
which Mr. Carr has for the first time set on record 
sufficient reason to prove its impossibility on con- 
structive grounds. We reprint these reasons else- 
where, and they show conclusively that the founda- 
tions have enough to do to perform their present work, 
and could not safely be weighted with the additional 
load if placed upon it according to Mr. Fulton’s 
suggestion. Mr. Carr simply proposes to widen the 
footways of London-bridge fons 9ft. to 11 ft. 6in. 
by reducing the thickness of the parapet and placing it 
on cath aldo natear ei dla of the projecting string 
course which runs from end to end of bride at a 
level with the side walk. This it is true gives but an 
additional width of 5 ft. to the bridge, though it might 


iself. He recommends that the whole of the super- 
| structure of the existing bridge should be removed 
|and replaced with wrought-iron arches, the soffit of 
| which should be 4 ft. 6 in. lower than that of the ex- 
| isting arches. ~The thickness of the new arches at the 
|crown might be reduced from 9 ft. (inclusive of road 
material) to 5 ft. 6 in., thus making a total diminu- 
tion of 8 ft. in the summit level of the bridge. By 
| this means the present gradients of the approaches 
| would be altered from 1 in 28 to 1 in 43 on the 
| Southwark side, and from 1 in 19 to 1 in 40 on the 
| City side. At the same time the width of platforms 
| might be increased from 42 ft. to 54 ft., making it the 
same as London-bridge without extending the founda- 
tions, and a headway identical with that of the new 
Blackfriars-bridge preserved. 

Such is the substance of Mr. Carr’s suggestion. 
|The proposed alteration would, of course, be expen- 
sive, but it would probably be found cheaper than the 
only feasible widening of London-bridge and its ap- 

roaches, while it would divert much of the traffic 
both in the City and the Borough by throwing it into 
the comparatively empty new street in Southwark, 
and opening a more direct route for a large proportion 
of the traffic, which has now no other choice than to 
make use of London-bridge. 

The Bridge House Estates Committee will do well 
to consider Mr. Carr’s report, and to ascertain exactly 
| the comparative cost of effecting the proposed altera- 
| tions to London-bridge, and the alterations suggested 
for that at Seutinwk. 


| 








THE SUEZ CANAL. 

Tue great work of M. de Lesseps is at last com- 
plete, and was formally opened on Wednesday with 
such pomp and ceremony as has never before attended 
| the inauguration of any engineering work. We have 
from time to time described in great detail the work 


to place on record the fact that the canal has ben tra- 
"The Imperial yacht Aigle, with the Empress 

e Imperial yacht Aigle, with the Empress ne 
on board the Austrian, Prussian, and Dutch - al 
yachts, with their respective princes; the Psyche, 
with the English ambassadors and admiral on board, 
followed by the Newport and Rapid, in all a fleet of 
forty pect: poh nt gor Ismailia from Port Said on 
Wednesday, and are now at their moorings. The 
journey through half of the canal was performed in 
eight hours. Four good-sized steamers likewise 
arrived at Ismailia from Suez on Wednesday. The 
maritime canal has thus been traversed by sea-going 
vessels throughout. 





FRENCH RAILWAYS. 

It is now forty-one years since our French 
—_ constructed their first railway, the Chemin 
de Fer Saint Etienne 4 la Loire (Andrezieux), a line 
a little over eleven miles in length, which has long 
since been swallowed up in the vast network of the 
Paris, Lyons, and Mediterranean Company. Two 
years later, in 1830, sixty-eight miles of railway were 
open in France; in the course of the next ten 
years this became more than quadrupled, the 
number of of line open in 1840 being 65. In 
the year 1847, this mi had i to 1133 








miles; in 1850, to 18665 miles; in 1858, to 5390 


of the Suez Canal, and at this time it is only necessary | ; 
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rther length of 3652 miles, Fag egy. Sane mi ac 
amounting in all to 1112 miles have ly been 
determined on ; but the concessions for these have yet 
to be granted, and we need not, therefore, say niore 
about them here. The Table which we subjoin shows 
the state of progress of the principal French lines at 


the end of last year. 
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Paris, Lyon ot Méditer- 
ranée ... oe aes} 1510 | 569 782 «| 3861 
Orleans ... pia ves} 2807 198 202 2707 
Est pie: pe ga ee 102 | 1963 
Ouest sid eis eve} 1976 126 207 1798 
CR ae eG 86 «| 1505 
Nord... we asf BOL | GO 62 | 1008 
Charentes ... aoe ‘“n 738 22 290 885 
Other companies ... 200 98 132 480 
Totals sxe w»«! 10,0901 1455 | 2197 {13,749 








Besides these principal railways, there are to be 
found distributed in seventeen departments of France 
a number of cheaply constructed local lines, or 
“chemins d? intérét local” as they are called, these 
lines having an aggregate length of 611 miles, and being 
in many instances of a narrower gauge than the lines 
forming the main network. There are also thirty-three 
“ chemins industriels,” connecting various mines and 

uarries with the main system, these lines having, at 
the end of 1868, a total length of 103 miles, an 
additional 64 miles being in course of construction. 
The longest of these lines is that extending from Com- 
mentry to the Canal du Berry near Montlucon, which 
is altogether about twelve miles in length. 

Of the same class as the “chemins industriels” are 
the various branches belonging to the main lines, 
which serve to connect the latter with various mines, 
works, depéts, &c., and there are altogether 527 of 
these branches in France, their aggregate length bein: 
170 miles. Of this total length $7 miles are work 
by locomotives, 73 miles by horses, 11} miles b 
manual labour, and 14 miles by other systems of haul- 
age. The greater number of the s branches we 
have mentioned belong to three of the principal rail- 
way companies, the Paris, Lyons, and 7 mab 
having 156 branches, the Northern 129 branches, and 
the Eastern Railway 109 branches. The Paris and 
Orleans Railway, the second longest line in France, 
has but 39 of t small branches. 

The total net receipts (after deduction of duty of 
10 pow cent.) on the French lines during [868 was 
27,320,0002. or about 2707 per mile, a sum which 
closely a with the receipts on the lines of the 
United’ 4 om = the years 1867-8. In this 
latter year there were 14,247 miles of line open in 
the United Kingdom, and the total traffic receipts 
were 39,479,999/. or 2270/. per mile, while last year 
the receipts per mile had increased to 2960/. The 
total number of p rs carried by the French rail- 
ways during 1868 was 94,000,000 against 287,681,113 
carried by our own lines during 1867, and the working 
expenses amounted in 1868 to 47.8 percent. of the 
receipts on the French lines, and 49.5 per cent. of the 
receipts on the lines of the United Kingdom. In con- 
clusion, we give the following details of the traffic and 
receipts, &c., on the French lines during 1868, which 
we think are of sufficient interest to warrant our re- 
cording them : 


Total weight of goodsearried .., 47,600,000 tons 
Mean distance traversed by cach 
ton of goods aes one 80.7 miles 


Mean distance traversed by each 


passenger ... ose ose ooo BMS 
Passenger train mileage .., ov» 2,842,400,000_ ,, 





Slow train ,, ose «+ 9,852,500000 ., 
Total train mileage of all kinds ... 6,871,120,000 ,, 
Mean receipts per train per mile ... 96.64. 
» expenditure ,, os ove 45.94. 
» charge per mile per pas- ania 
Mean charge per mile per ton... 0.96. 
n sot aonlage pet train per mile 50.074. 
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NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market-—During the part of 
the week there has been a good deal of excitement in the 
local pig-iron market. In only one case has the report 
been “dull,” and even then the dulnese was of but s 
duration. The highest prices that have been paid since last 
Wednesday were Sts. Sd. cash, and 54s. 11d. one month. On 
Monday 64s. 2d. and 54s. lid. cash, and 54s. 5d. one month, 
were accepted for many lots. Yesterday there was an ad- 
vance to 54s. 44d. cash, and 6487id.one month. To-day the 
prices are Sis. 6d. cash in a week, and 54s. 8jd.one month. 
Garteherrie No. 1 and Coltness No. 1 are quoted respec- 
tively at 62s. 6d. and 62s.; and No. 1 G.M.B. at 54s. 3d., and 
No, 3 at 53s. 3d. The exports just now are not quite so 
great as they were a short time since. The Langloan Iron 
Company have just blown or are about to blow out one of 
their furnaces for repair; two others have recently been 
blown in. 

The New Hutchesontown Bridge, Glasgow.—Progress in 
the erection of this bridge is perhaps scarcely so rapid as 
was anticipated. It is now almost two years since the old 
bridge was closed. The new bridge, which will be 60 ft. 
wide, or about 25 ft. broader than the old one, will have 
three arches; and as the river at the place of erection is 
somewhere about 150 yards wide, the span of each arch will 
necessarily be considerable. The arches will have two piers 
in the river, and two abutments, one at each side, resting at 
low-water line upon tiers of iron cylinders filled with concrete 
three cylinders to each tier. The twelve cylinders, penetrat- 
ing from 70 to 80 ft. down to the solid rock, form twelve 
columns of the most substantial material, each column at 
its widest part being about 18 ft. in diameter. In the spaces 
between the cylinders cast-iron piles, 14} ft, in length, also 
filled with concrete, have been sunk; and to protect the 
foundations of the wing-walls, especially on the north side, 
wooden piles, of from 30 to 40 ft. long, have been driven 
The under-water operations, with the exception of one of the 
cylinders, which still requires a few feet of the necessary 
depth, and a number of the piles not yet sunk, are nearly 
completed. The foundations fovine now been got down, the 
chief difficulties have been overcome. Preparations are 
being made for building the granite piers, and as nearly all 
the ironwork is on the ground, the whole superstructure will 
now be rapidly proceeded with. Messrs. Bell and Miller, 
Glasgow, are the « ngineers. 

Proposed Harbour Accommodation at Renfrew.—A very 
important and influential meeting was held in Renfrew last 


week with the object of obtaining harbour accommodation | 


suited to the present and prospective wants of the town. As 
far back as the year 1847 an Act of Parliament was obtained 
authorising the construction of such a dock as is now pro- 
posed, but the powers granted to the burgh were surrendered 
to the Glasgow and South-Western Railway Company, and 
till this hour they have never been exercised. The place is 


conveniently situated as a coal-shipping port, and it is very | 
suitable for landing foreign imports for the neighbouring | 


town of Paisley. In the town, and within two miles of it, 
there are no fewer than eight large shipbuilding yards, and 


in connexion with the work carried on in these yards, it is | 


expected that a tidal harbour would be of great utility. In 


the mean time it is proposed to ask that the powers conferred | 


upon the Glasgow and South-Western Railway Company 
shall be enforced or be re-surrendered to the town. The 
construction of the dock, as originally proposed, would then 
be proceeded with. Its area is only 2} acres, but even one of 
that limited arca would be better than nothing, and it would 
doubtless meet the present wants. It is expected that the 
works could be completed for 16,000/., and that the revenue 
would be from 1500/. to 20007. per annum. Messrs. Storry 
and Smith, civil engineers, Glasgow, have been prospectively 
employed by the local authorities to undertake the con- 
struction of the necessary works. Their design includes an 
arrangement by which the dock could easily be extended so 
as to embrace an area of five acres. They have also designed 
a more comprehensive plan providing for two basins of con- 
siderable dimensions. 
Transference of the 
Council have 


Dundee Waterworks.—The Town 
now obtained possession of both the Gas and 


Waterworks—the transference of the latter having formally | 


taken place last week in the presence of Sheriff Smith in the 
Town Hal! 
by the Council with a view of acquiring the works, the Water 
Company made an offer, which was ultimately accepted. 
The conditions of that offer were these, that the Council 
should pay annuities at the rate of 10 per cent. on 110,0002. 
of original stock, on which the company had paid a dividend 
of 9 per cent., and 6) per cent. on the new stock of 51,000/., 
on which that rate of dividend had been paid. In this way 
the extraordinary expense of arbitration, such as has taken 
place in the case of the two Gas C mmpanies, has been saved, 
ard the community appear to think that the bargain isa 
fair one. The works are in good condition, and since their 
construction in 1845 no less a sum than 208,0002 has been 
expended upon them. 

North British Railway Company—The Tay Bridge 
Scheme.—This scheme is now on the way, and the wind at 
present seems so fair that a successful result is almost certain. 
it is to be hoped that there are no “ breakers” ahead. The 
special meeting of the North British shareholders in Edin- 
burgh on Friday last was a great success for the promoters 
of the scheme; the opposition was practically nowhere, as 
the rootion brought forward by the directors resolving to go 
forward with the scheme was carried by an overwhelming 
majority. For the scheme there were received by the direc- 

rs 2160 proxies, representing upwards of 4,000,0007, of 
ck; while only 115 proxies, representing 207,000/. of 
stock, had receive d against it. The chairman an- 
inced that, conditionally on the Bill passing through 
Parliament, the directors had accepted, for the bridge alone, 
offer of Messrs. Butler and Pitt, Yorkshire. Their tender 
He also stated that Mr. Thomas E. Harrison, 


heen 


ti 
t 


was < 


Some time ago, when negotiations were carried on | 


of Neweastle-on-Tyne, had said that Mesers. Butler and 

Pitt had done more iron bridge work than any other firm in 

England, and that they were perfectly competent for the 
The Tay Bri e is now 


The Malleable Iron 
present ina very exci 
and millmen are this week taking p 
of wages. Considering that most of the princi 
have advanced their prices 1('s. per ton, and that the Stafford- 
shire workers have just received a considerable advance it is 
searcely expected that wages will remain as they are. 


THE LE CHATELIER BRAKE. 
To rus Eprror op Exctxgeriye. 

Srr,—I have had a heavy goods engine, with 17 in. 
eylinders, fitted with a water pipe from the boiler to the 
exhaust ports of the cylinders, with a cock near the 
driver, by which he can regulate the yy | ome’ 
and I find that this engine can run 12 or 14 miles in 
sufficient to hold the train on inclines of 1 in 70 and 80. As 
back gear, or partly so, without the slightest damage (so far 
as can be seen at present), and the retarding power is quite 
a rule the engine is worked two or three (of the ten) notches 
back from the centre gear, and on approaching a station on 
these inelines the tender brake is applied, but not so as to 
skid the wheels; when running at 30 miles per hour with 
this brake at work the engine works quite smoothly and 
without strain or jerk, the regulator being partly open at 
the time. This engine has not a screw for reversing, but a 
simple lever with a Highlander at the handle. After about 
two months experience with this apparatus, I am of opinion 
that no locomotive engine should be without it, as the cost 
need not exceed 27. each engine. Under the old system 
drivers would never reverse their engines if they could help 
it, but with this contrivance, there being no damage done by 
it, the driver would reverse at once if he saw danger in the 
way. 

{f you think these remarks of any service, I shall be glad 
for you to publish them, so that the system may be sooner 
tried. 

I beg to remain yours respectfully, 
Inverness, November 16, 1869. W. Srroupury. 
To rng Eptror or ENGIverrinea. 

Sin,—Referring to our former letter on this subject, we 
beg you will permit us to make known, in justice to, and the 
| eredit of, M. Le Chatelier that, notwithstanding the time 
and labour he has devoted to the perfection of his system of 
counter-pressure steam brake, he has given his valuable in- 
vention to the world entirely free of any patent rights or 
royalties of any kind whatever, nor as he authorised any 
third party in any country to take out patents or brevets for 
| his invention. 

In giving us all the information necessary for the manu- 
facture and practical instruction in working the apparatus, 
| his sole desire is to get his system not only properly con- 
structed, but properly applied, and we feel honoured in 
having obtained the confidence of M. Le Chatelier in a 
matter in which he is naturally so very anxious, requiring, as 
it does, so much care and attention in its introduction. 

We beg, also, to make distinctly known that, for the 
privilege of being appointed the representative of M. Le 
Chatelier in this country for the introduction of his system of 
counter-pressure steam brake, that he does not m any shape 
whatever receive any compensation from us either directly or 
indirectly. 

We may mention, in conclusion, that M. Le Chatelier’s 
system of counter-pressure brake has been tried, with perfect 
success, to one of the locomotives on the Highland Railway. 

We beg to remain your obedient Servants, 
Tue Farrure Exerne axp STEAM CakeiaGe Company. 
Hatcham Lronworks, November 18, 1869. 





Bruipce Testing with a Venerance.—Mr. W. J. 
Cockburn Muir, in a letter addressed by him to the Times a 
few days ago, says: “ We are threatened with a perfect dust- 
storm of discussion on the failure of the piers of the Far- 
ringdon-street Bridge, and in order to test their endurance 
| to the utmost a commission of three eminent engineers is to 
sit upon them.” The italics are our own. Surely this is a 
novel method of testing a bridge. Mr. Edwin Clark, Mr. 
J. E. Harrison, and Mr. G. P. Bidder, are no doubt men 
whose opinions alone have great weight, but still we should 
scarcely have thought that their sitting on the piers of the 
Holborn Viaduct would have tested the endurance of the 
latter “to the utmost.” Moreover, we are troubled as to 
how the test isto be applied. There are twelve columns 
and but three engineers, and the question arises whether 
these unfortunate gentlemen are to be quartered for the sake 
of obtaining an equally distributed load, or whether they 
are to squat fraternally on the summit of each column in 
succession. In either case, the spectacle would be a painful 
one for their friends, and in fact “ Patience on a monument 
smiling at grief” would be a joke toit. After the peculiar 
statement which we have quoted above, Mr. Muir goes on to 
say that “The solution of the problem can hardly fail, how- 
ever, to be at once evident to any experienced engineer on 
the most cursory examination,” and that “the failure is pal- 
pably due—if one may speak truth without offence—to an 
essential error in the design; in which the important condi- 
tion of the contraction and expansion of iron is treated of no 
account.” In fact the result of Mr. Muir's “ cursory exa- 
mination” has led him to the ridiculous conclusion that the 
effect of the contraction by cold of an arched rib would be to 
cause that rib to draw its abutments closer together! We 
ean scarcely imagine how any one calling himself an engineer 
could seriously make such a statement as this, and we are 
led to suppose that in addressing his letter to the Times Mr. 
Muir has desired to make that paper the victim of a hoax. 
Has Mr. Muir hoaxed The Engineer also? 











ENGINEERS’ COMMISSIONS. 
To rus Eprtor or Exetxxenise. 

S1z,—I have read with much interest all that has 
in Exorszgnine and also in the Times on the India 
jos wo hg undoubtedly a grossly unjust attack on a large body 

men. 

Still I know there is a great deal of trath at the bottom of 
it, and I think now the tion of coramissions to i 
has been raised it weal be well if the “ utterly dishonast 
practice,” as Mr. Hawkshaw ealls it, could be and 
some means taken, by making the actual truth of 
stopping at least its more glaring forms. 

don't believe the resident engineers of gasworks are more 
corrupt than others. I do know that among them are to be 
found many honest men, who are disgusted ‘by the evidence 
continually brought before them of the existence of bribery 
on an extensive scale, and who, with many contractors and 
others, who feel the thraldom of the present system, would 
be glad to see some effort made to stop it. They feel they 
are suspected by directors and others of having part in it, 
and think if the truth were told some good wail come of it. 

Have you any suggestion on the subject? The honour of 
the profession is at stake, and the bare assertion of even the 
Institution will do very little to remove the imputation. 
Had we not better admit the truth and thus direct attention 
of the directors and others to the subject that they may take 
means of preventing their companies from being robbed ? 

I feel strongly on this question, having been especially 
lately annoyed by contractors and others with increased 
impudence offering bribes. I thought of writing to the 
Times, but as that paper seems hostile, have not done it, and 
now as you are at the head of engineering periodicals, have 
troubled you with this long letter. 

With my best wishes for the continued success of your 
valuable paper, 

Believe me, yours truly, 

November 11, 1869. Gas Lienr. 

To tur Eprron or ExGineeriye. 

Srr,—No doubt the Governor-General of India in Council 
has been misinformed that it is “ a recognised practice ;” and 
I am glad to find that the Council of the Institution have 
not allowed it to pass. I am, however, yet more glad the 
popular notion that civil engineers are not uncommonly re- 
cipients of commissions from, or participators in, profits with 
contractors executing works or supplying stores, has at 
length found expression in so formal a manner as to admit of 
its being formally dealt with. It is high time that the pro- 
fession purged itself in this matter; and it should, I think, 
feel thankful for the opportunity. 

Of course it is, as the Council of the Institution say, “ab- 
solutely untrue” that it is “a recognised practice,” in the 
sense implied ; but I make bold to say that some excuse is to 
be found for the gharge in, if I may repeat myself, a very 
popular notion. 

have read in your last week’s paper the letter of 
“L. E. W.,” and while Iam not disposed to believe in the ab- 
solute purity of ali who write M.LC.E. after their names, I 
am, on the other hand, loth to go with him in the belief that 
corruption is so wide spread among their subordinates. 

I was for some years at the head of a firm engaged in the 
construction of works designed by engineers. I have known 
instances of the chiefs desiring me to provide commissions for 
themselves, but I have never, I believe, had an instance of a 
subordinate or inspector of work conveying such a desire 
direetly or indirectly. 

I don’t know that my name at the foot of these remarks 
would give them further weight than your printing them. 
L am personally known to you, and I enclose my card for 
your satisfaction, subscribing myself, 

Yours faithfully, 
London, November 17, 1869. Assoc. Inst. C.E. 


“FLAT-TOPPED FIREBOXES.” 
To tus Epitor ov Exoiyeeriyxe. 

S1z,—Referring to Mr. Hannah's letter in regard to flat- 
topped fireboxes, which he claims the invention of—if pos- 
sible—I am sorry to say that seven years ago at the London 
Exhibition he must have completely overlooked that large 
French engine of the Chemin de Fer du Nord made by Gouin 
and Cie., Paris, which had a flat-topped firebox according to 
Mr. Belpaire’s principle. At that time, 1862, the Chemin 
de Fer du Nord had at least 30 engines with these fireboxes, 
but how many years they had been in use, I do not know. 

Perhaps Mr. Hannah might get information from Mr. 
Belpaire, the Ingénieur en Chef au Chemin de Fer de |’ Etat 
de Belgique, how many years he had engines with these 
fireboxes running before Mr. Hannah invented them. 

At any rate, I think, in this case Mr. Hannah must leave 
to his continental neighbours—whom he only leaves the 
honour of beating him in wild design—the credit of the 
prior introduction of this real progress to the locomotive. 

By inserting these lines in your next you will oblige 

Yours truly, 
ConTINENTAL Ng&IGHBOUE. 





ApANDONMENT OF Proposed Rartwars.—The first series 
of notices for various railway Bills in the next Session, whieh 
were issued on Saturday, are remarkable for the large 
number of applications they contain for the abandonment of 
proposed lines. The South-Eastern Railway ask for power 
to abandon the construction of the extension line to Cran- 
brook, which was authorised five years since, and also the 
whole of the railways between Tenterden and Appledore, and 
Appledore and Snargate. The Great Northern Railway 
Company wish to abandon the Watford and line, 
an undertaking which was also authorised five years since, 
and similar powers are asked by the Lancashire and York- 
shire Railway Company with ‘respect to « portion of the 
Ripponden branch. 
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Grants of Provisional 
Months. 

2618. JOHN ana, 157, ete, Hackney, “ Improve- 
ments in rail means for communicating 
froma one t of ame.” 

26 ‘ Villa, es WriuaM 
TREVENA, South 
ing ar 
is held in ‘ 

2314. Wiatam Cla! 
ri + of pw ta means 


2844, 
mode of Le pare pate ao 
aud for 
2919. DULWT® Plas 
in axle boxes. 
oo » dy = il Horace Braxpow, 13, Rue Ana Paris, 
“Improved means of locomotion.” 
2968, THOMAS STEVENSON, 54, George-strect, “ Improvements in 
iron girders.” 

2085. Bakratt CALVERT, Bolton, “A new or improved machine 
for cleaning hose pipe used for fire-engines and other purposes.” 
9000. Groner Wriitam Row.ey, 24. Addie-street, “ “An im- 

proved Jadies’ and children's ex mmbined under garment.” 


9019 FREDERICK FeiLp Whuirexnvrst, Cambridge Cottage, 
Richmond-road, Putney, “Improvements in apparatus and 
machinery for mashing grain and obtaining products there- 
from 

3065, JULES Becker, 36, Rue de Ponthiavre, Paris, “An im- 


ved apparatus for stopping bottles,” 

. Wiitiam Ropert Lake, Southampton-buildings, “Im 

provements in rotary blowing engines.” 

3071, FLEEMING JENKIN, 5, Fittis-row, Edinbargh, “ Improve- 
ments in bridges.” 

90738. kospext JAMEs Goopsopy, 1, Charleville-square, Tullamore, 
King’s County, and Ricuarp Epwarp Donovan, Ashgrove 
House, Upper Rathmines, Dublin, “A new or improved 

apparatus for roasting tobacco or snuff, also applica for 
meting, baking, burning, or drying coffee, n alt, and other 
paren pulverous, and vegetable substances.” 






3075 HENRI ADRIEN BONNEVILLE, Sack ville-street, Piceadilly, 
« Lmprovements in sewing machines.” 
3079. WILLIAM.JOHN RivineTon, Clerkenwell, “Improvements 


in counting and registering apparatus,” 
3083. Joun Casm and Josern Cas, junior, Coventry, “ Im- 
provements im boxes or cases for preserving letters, papers, 


and other dc ents. 

3087 Tuomas HYDEs, Josern Bennett, and JomN Emi. Bex- 
NTT, Sheffield,’ Improvements in propelling ships and other 
navigable veswdls,”’ 

309, Leo MegUmrN, 111, Mount-street, Berkley-«quare, “ Im- 
provements ig ¢locks and other instruments for measuring 
time.” 

2093. WitutAm Boserr Lake, Southampton-bulldings, “ Im- 
provements in the manufacture of dry white lead and white 
lead pigment from metallic lead.” 

095. JouN HeEwRY Jounsoyn, 47, Lineoli’s-inn‘felds, “An 
improved adhesive compound, and its application to stamps, 
labels, wre envelopes, and other like afticles,” 

3097, JAMES Epes, Madeley, an flat wire rope.” 

3099, WiLttaM BLACKETT "Hala, Oldham, * Improvements in 


circular saw benches.” 

3101. Tomas Hogy, Glasgow, “ rovements in Rapleces for 
dwellings, and in arrangements connexion therewith to 
promote ventilation.” 

3108. James Purpy ReNNoLpsoN, South Shields, “ Improvements 
in steam lubricators.” 

3105. JoserH HasseL. Nutr, Kingston-upon-Hull, “ An improved 
manufacture of wrappers or envelopes used in hydraulic and 
other presses.” 

3109. CHARLES Stupson, M4, Mount-street, Grosvenor-equare, 
“ Improvements in the manufacture of miniature or toy bricks 
for the use of children for model or architectural building and 
for artistic or engineering purposes, together with the apparatus 
in connexion therewith.’’ 

3111. ALrrep BowATER, Sheffield, “An improved machine for 
rolling or shaping metals.” 

$113. WILLIAM LLEWELLYN, Park-street, Bristol, “ Improvements 
in armour plating ships, applicable also to forts, turrets, shields, 
and targets,” 

3115. ORIN Lewis Hopson, Waterbury, U.S., “ New or improved 
machinery or apparatus for iyrwawy M, the diameter of wire or 
rods for wire drawing, and for other lik vey 

3123. James BALDENY ELKINGTON, New Hall -street, Birmingham, 

Improvements in the manufacture of copper, and in separating 
other metals therefrom.”’ 

$122. RoperT Vextress, Stockton-on-Tees, “Improvements in 
eaws aud in apparatus or machinery connected therewith.” 

$123, James WarTson, 166, Buchanan street, Glasgow, “ Improve- 
ments in presses for compressing cotton, jute, afd other 
materials,” 

31¢. Sotomos Bennet, Richmond-road, Dalston, “Obtaining 
valuable products from the waste liquors run off from tan- 
neries.” 

7126, Jonw WALTER ae Market-street, Finsbury, and Joun 
NoORMAX, Hoxton- “Improvements in means or appa- 
ratus for clipping neeees and other animals.” 

3127, Groree TruBns, Goodge-street, “Improvements in turn 
buckles for ew and other doors, and in the mode of 
adjusting and knobs or handles thereto, which improve- 
ments are also applicable to edjusting aud fixing knobs or 
handles to lock spindles.” 

3128, Lewis Porrerk MumugaD, 27, Leadenhall-ctreet, “Im- 
provements in tus for raising sunken ships and other 
submerged weights.” 

3129. Francis TAYLOR, Romsey, “Improvements in apparatus 
for receiving, drying, and deodorising human excrement.” 

3190. NATHAN Baypotpu VAtlL, Brixton, “Improvements in 
axies for rai] and tramway carriages and vehicles.” 

3131, Witttam Epwarp Newrow, 66, Chancery-lane, “ Improve- 
ments in drawing frames,” 

3132, Sitas Covel. SALISBURY, New York, “ lnprovements in 
steam boflers and generators.” 

S14. Janez James, 40, Princes-street, Stamford-street, “Im- 
provements in apparatus for bending and jointing metallic 
or other sheets, soas to form boxes; cans, or other vessels.” 

3145. ANPREW Kyrow1es,, Pendlebury, *“ Improvements in 
machinery and a us for cutting and getting coal.” 

3136. WILLiAM WALLACE Grepwoop, 9, Lee Cottages, Barking: 
road, Bromley, “An improved self-jubricating metallic elastic 
packing, especially adapted for high temperatures.” 

3138. Thomas TAYLOR and JAMES Wass Davies, Manchester, 

“ Improvements in pperatus for si horses.” 

3139, JOsEPH AUGUSTUS MILLER, Boston, U.S.,‘ aanemerenente it 

nit’ ———s of ee ae surface condense: 

0. OBARLES DENTON ABEL, 20, tbhampton- buildings, Lye 
improved method of and apparatus for moulding and casting 
metal columns,” 

3141. Maxx Darnproven, Levi Daunsroveu, aad Exocn 





a 
Daxnerovucn, Dewsbury, 
; spicata cea © aioaam can be . 
3142. “Improvements in steam carriages 


for common roads.” , : 
3148. G 

~ HORGE aipe ys junior, Rochester, “ Improvements in 
si. veildings, Im aa Soman hay scapes MILLs, 35, Southampton- 


machinery for’ manufacturing 


See See eee 


148. sea i tect and eas Juss nap, 
chinery for 


3149. Orro FPARNEHJELM, ie beelien, “Improvements in 
cooking apparatus.” 

3150. CHARLES Sacre, , Stansore Perks, and 
WILLIAM SMELLIE, Gorton, “ the manufacture 
‘of wronght iron or malleable metal of steely quality.” 

3152, Joun CLAYTON MEWBURN, 172, Fleet-street, “ Lmprovyements 
in apparatus for feeding boilers, and for raising and forcing 
fluids generally.” 

3158. Wioitam Bowarp Gepasz, 11, Wellington-street, Strand, 
“A novel method of welding iron or any other metal in the 
manufacture of every kind of water or gas pipe, boxes for 
power shafts, axle boxes, tubes, opine boxes, gun barrels, 
and generally of all the cylinders cones entering into the 
manufacture of firearms, as also in analegous manufactures.” 

5154. LEONARD Wray, sgate, “Improvements in motive- 
power engi 

3155. Anette Patrick Wrignt, 6, Overton Villas; Brixton, 
“Improvements in machinery for breaking, softening, and 
prorering flax and.other fibrous materials.” 

31 Ropert M N, Tinsley Park Works, Sheffield, “ I:n- 
provements in ; blocks or apparatus for raising heavy 
weights.” 

3157, + Moors, “South Stockton-on-Tees, and CHARLES 
AztTnur Heap, Teesdais 1 ton-on-Tees, “ Im. 
provements in - for reising weights.” 

3158. WiLtLiaAM BAncrort Esrgvr, 14, Soutwick-street, Hyde 
Park, “ Improvements in coutefogal ying mache.” 

3159. ALFRED Minton, 6, Kossuth-tverrace, Victoria Park Station, 
“ Improvements in electro-coating iron and other metals.” 

3160, UARD De LAGILLARDAIE, Lorient, “Improvements in 
the construction of suction siphons for raising liquids and 
producing condensations and evaporations in vacuum.” 

S16L. Wiidttam Renny WarTson and RicuARbd Murray, Glas- 
gow, “Improvements in machinery for doubling yarns or 
threads.” 

8162. BARTHELEMY BI4NCHI, Paris, a Rue de Bennes, “ Im- 

e of cartridges suitable for 
mining and general purposes, and in the apparatus employed 
therein. 

3164. i= thao oy Kirkcaldy, “Improvements in the manu- 
fact 

3165. Epwaxp Fonp, Oakley-street, Chelsea, “Improvements in 
chromatic slides for cornets, trumpets, trombones, and other 

similer musied! iastraments, and in dévices for operating the 


$166, Rover? CHARLES ApDyY, Lisburn, “Improvemenis in 





spindles or flyers used for preparing and spinning flax, cotton, | 


silk, wool, and other fibrous materials.” 

3168. ALRERT THORNTON, Cleckheaton, and Ben Senior, Heck- 
mondwike, “Improvements in carding engines or machinery 
for ¢arding wool of other fibrous substances.” 

3169. ~WiLiiaAw Breen, Salford, “Certain improvements appli- 
cable to sewing machines.” 

3170. WILKINSON JACKSON and JosrPH JACKSON, Halifax, and 
James CowaGitt, Bradford, “Improved means ‘ot preventing 
the escape of amoke from steam boiler and other furnaces.” 

3171. Perer Jensen, 2, Chiswell-street, Finstbury-square, “ Im- 
provements in guns for bayonet drill.” 

3172, Beavchame Towa, Moreton, near Ongar, “Improvements 
in hot-air engines.” 

3173, CHARLES GoprreY GUMPEL, 49, Leicester-square, “ Im- 
provements in ships’ rudders and in steering gear therefor,” 
= Roseat Spice, 40, Cirencester- place, drwemeyim pe *Im- 

r in the of artificial 


for forcing 
liquids into porous substances.” 

3175. Geones Wartre, 658, Queen-strect, Cheapside, “An im- 
proved metallic contral-fire cartridge for breechloading fire- 
arms.” 

3176. Ropeat DAVrEs, Liverpool, “ seme in mechanism | 





or machi for transmitting motive 
3177. WitisAmM CONNELL, Glasgow, vements in water- 
closets.” 


3178. ALEXANDER Horace BrRaxpow, 13, Rue Gaillon, Paris, 
“Improvements in motive-power engines, and in the means 
and mechanism for generating such power,”’ 

3179, ALEXANDER WYLiU«8, Stewarton, “Improvements in the 
manefactare of ‘Scotch bonnet,’ end in the material, means, 
and a us employed therefor.’ 

3180, Cuaries Epwarp CAWLEY aad Joun Newton, Manchester, 
© Improvements in tramways and in carriages to run thereon.” 

3181. Jonyx Prentis HAWLEY and Enwiw Evenen Hi11, Brixton, 
“Improvements in apparatus for con the flow of water 


from constant tu 
any , Saint Paal-street, New North-road, 


3182, SiarsmuND LEONt, 
“I ts in app for cooking and lighting by gas.” 
3184. Tuomas Waicut and Isaac Fox, Nottingham, * * Improve- 








and Jonn 

treatment 

produced,”-- Dated November, ine. 

for coy 6 scoria ie o * . 
3065. GeORGE Hasnain 8, Southampton “ Improve- 
ments in machinery for drilling rocks, Pe Dated November, 
2960, “ABDIEL HAWKINS, 65, Hatton-garden, “ Improvements in 
—_ or forming ornamental and other deviews on and in 

, stone, and other substances.”—Dated 12th November, 


1886. 

3012. JoHN MACMILLAN DowiOr and Fraxx Cuossiry, “Im- 
— ee in machinery for cutting india-rubber. *.-Daied 16th 
ovember, 1866 

306), Percy Guawam Buewanaw Agger tens gg ren New- 
pare Py “ improvements in s peelinery Se 
distribu en 
applicable for other articles in balk Dated dst overuber, 


2500. ‘Joun ot me oll CADMAN, - streot, Hatton- 
ans of Yorming 


garde between sashes, 
doors, drawern and ther siructaron the frames in which 
they move or are fitted,” —Dated lath 1866, - 

2986, aren Paek, Adelphi, nines = in oe eons 
engines and their permanent ‘or hy 
gradients and Al ea oreiiot Teun New Nov., 1866 

276. Juuew Pha BeLLEvitiz, Paris, * A new or improved 
spring regulator applicable to verious indastria’ 
applicable as » pressure gauge.”—Dated 14th Rovenken, 1866, 

2975. JAMES WHITEREAD, near 
provements in looms for weaving.” — 14th Nov., 1886. 


Patents on which the Stamp Duty of £100 has 
Pal, re 
2038, WiLtaam emma ynd gig = 





S111 JoHW BeeBY ‘and JAMES CARSON, Manchester, 
and Joun ee “ Improvements in ao 
rinting, numbering, and — railway and other tickets.”— 


léth Novembes, 

3146, Joun Tarim junior Christcharch-road, Streatham, 
« Improvements in mantfacture of tiles or motilded blocks 
for Datldtng “— Dated 2ist November, 1862. 

3007. CHARLES WRIGRTMAN HARRISON, Lorimer-road, Walworth, 
he Sonopmnny in looms for weaving.”— ‘Dated 18th Noverm- 

, 1862, 


Copyixe Faame.— Messrs. Walter Field and Cotton, of 
Chandos Chambers, Adelphi, have bape over a Sia ame 
and —— form of frame for the purpose of we 











upon pe piers The frame is somewhat similar to 
thet made b Ab , of Holborn, but with the addi. 
tion of a reflecting at an angle beneath the 
| glass table, while’ the io webs contrivance folds up into a con- 
venient and 


| ee 
Ovr [now Trape.—Megsrs. William Bird and Co., in their 
| monthly circular, speak as follows of the present atate of our 
| iron trade. They say: “The large requirements for railway 
material for Austrian, Hungary, Rosca, and prospectively 
Turkey had, early in the , afforded Continental manufac- 
| turers the opportunity orders for some time to 
cous, tal, the Aidala tt ued, rail-makers in this 
| country were gradually filled by the overflow, and for-the last 
| six months have been extployed at remunerative 
pricés. Time was when the standard price of iron was taken 
| trom the price — in Great em this yoar our ad- 
vaneé in price follows, instead 6 , the improved 
| rates current on the Continent. U the circumstances of 
| such a heavy pte gh rant wee eee oa beth = we 
| ae oe ree of the men, the lronm 





ments in in the m 
on production of ple on wet ot lace or ‘ane fabric made on 
twist lace ——— 

3185. Feurx Frangots Samiur, 4,Rue de Boulois, Paris, and | 
ALPHONSE ANTHOINE, 3, Rue Corbeau, Paris, “ Improvements in | 
metallic vessels intended to vent all liquid or solid inflam- 
mable substances from igni 

3186, bermoag James Hooo Hix, Glasgow. vements in | 
a nen for measuring, indicating, and as thoeatiog the flow or 


——_ of liquids.” 

$187. Taomas STEPHEN MARTIN, oh ree ep “Improvements in | 
the construction of self-ecting stopcocks 

ne Epwarp SNRLL, City — Improved compounds or 

in i of marble, veneer, and other sub- 

poet to be used in the manufacture of fancy and other 
articles.” 

$191. James McDowats, Johnstone, thee or ome va in ma- 
chinery for sawing and otherwise cutting timber. 

$192. WiltsaAmM GARDNER, Manchester, * Improvements in me- 
chanism or tools for the manufacture of parts of watches or 
pos mead the mode of securing the works of watches 

= be weranterne ap Leith, “Improvements in Pnainctom of paper 

oe See fibrous materials for the 








the boilers and apparatus 
uence iebwano pe Fear yee mates wy a4 avy, 
in dock gates and calssons for closing the entrances to 
tocks an vaste.” 
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assuming that full work for the 

State sane Peutk GO 
| ness, declared an advance of 
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| not check the expected pail OF hasers. Near) 
hole make of rile will this year bo exported sch 
— the foreign Dayal solldionsl to bo: 
present li ons ume Lae vile statttaeg sn ted goat's die. 
ment. With regard to locomotives and public works require- 
| ments, Continental makers are full for a considerable 
| our workshops, on the contrary, are short of orders and turn 
ing away men; here, again, we shall have to wait awhile for 
the overtlow of the Continent. Ran Bob mr esirig! | coming 
that will fall heavily on constimiexs (whose in- 
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terests lost trades’ 
tectionists), the Sort, German Confeleration  Frectessers 


- 




























































































































Ere tre 


. 
v m% * . 
nn ns lent in ae fig baa viel a me greiner a 


‘ 


Fog nts A Fy tates Sat 





tepals tee skiioeapl enky 


—— 


ENGINEERING. 


[Nov. 19, te 








ARRANGEMENT FOR COKING 


We have ‘on several occasions drawn attention in this 
journal to the methods of treating ores or ironstones contain- 
ing carbonaceous matter which have been introduced with so 
much success by Mr. Henry Aitken, of Falkirk, and we now 
illustrate an arrangement which has been designed by Mr. 
Aitken, for coking or carbonising—in contradistinction to 
roasting or caleining—such ores as we have just mentioned. 
According to this plan the ore to be coked is placed on a 
platform in the open air, this platform being shown sloped 
at an angle of 1 in 15, and being composed of brick and sur- 
rounded by walls. On the upper sides of the two longi- 
tudinal walls, A, raile, B, are laid, on these the carriages, C, 
which carry the perforated pipe, D, traverse. The pipe, D, 
is coupled by an elastic pipe, E, to the water column, F, 
which is fitted with a regulating valve, G, so that the 
quantity of water may be regulated as required. 

In treating iron ores or ironstones by means of this ap 
paratus the oe or bing is fired at the lower end, and when 
all or nearly all the volatile matters are driven off water is 
turned on and allowed to flow through the perforations of the 
pipe, D, until the combustion of that, part of the heap 
from which the volatile matters are wholly or partly 
driven off is stopped. As the burning of the heap proceeds, 
the perforated pipe, D, is moved along the rails, B, until 
the entire mass or bing is thus treated. The same perforated 
pipe, D, may also be used for distributing salt water in or 
amongst the ironstones during the time they are burn- 
ing for the purpose of purifying them. In place of 
employing the perforated pipe, D, and its connexions these 
may be dispensed with, and the ironstones watered out by 


throwing water upon the burning portion of them at the | 


time when the volatile matters are entirely or nearly driven 


off, and salt water may also be thrown on at intervals in any | 
Or the use of water | 


convenient manner for purifying them. 
for cooling the iron ores or ironstones may be avoided, and 
the partly burned mass may be turned over, spread, and 


watered out as soon as all, or nearly all, the volatile matters | 


are driven off. Further, the iron ores or ironstones need not 
be cooled out, but when the volatile matters are as much as 
possible separated, the coked iron ores or ironstones may be 
at once transferred to a blast or other furnace for reduction 
into metallic iron or steel. In 
ores or ironstones with water, they may be ¢ 
down by steam — by means of pipes passed through, 
among, or below the iron ores or ironstones. Holes or pas- 
sages are formed at the lowest point of the bed or platform, 
so as to allow any surplus water to run freely away. Mr. 


Aitken states that it may sometimes be desirable to desiccate | 


the coked iron ores or ironstones; this may be done by forc- 


ing hot or cold air through or amongst them, either on the | 


platform or in an open casing. 


DURFEE’S INGOT MOULDS. 
Ws give, above, illustrations showing several methods of 
constructing “ cluster” ingot moulds for casting steel, which 


have been designed by Mr. Zoheth Sherman Durfee, of Troy, | 


U.S., and recently patented by him in this country. Mr. 
Durfee asserts that in the plans hitherto adopted for castin 
ingots in clusters, or by pouring or teeming the fluid meta. 
into one mould and allowing it to flow through proper chan- 
nels into other moulds, and rise in the latter simultaneously 
with the filling of the first mould, the construction of the 
moulds used has been too complicated for convenience, and 
the object of the plans we are about to describe, is to simplify 
the construction of such cluster moulds. According to Mr. 
Durtee’s plans, a bottom for the mould to rest upon is con- 
structed of cast iron alone, or of cast iron in combination 
with any suitable refractory material, this bottom being 
provided with runners or gates sunk below its surface. These 
runners are either simple grooves sunk into the metal or into 
the refractory substance, or the grooves are lined with pre- 
pared fire-clay, fire-brick, or any other suitable heat-resisting 
material. In the centre of this bottom a removable dise of 
cast iron or fire-brick, or any suitable material, is placed to 
take the stream of metal as it falls into the centre or “ sprue” 
mould, so that as often as may be necessary this disc may be 
replaced, and thus the wear of the main bottom be pre- 
vented. 

It has been customary to fasten the ingot moulds used in 
casting ingots to each other and to the bottom with which 
they have been connected, but according to Mr. Durfee’s 
plans this fastening is dispensed with. The bottom on which 
the moulds rest, and the bottoms of the moulds are for this 
purpose cast ordinarily smooth, and the surfaces of the moulds 
where they join each other are made measurably true, as the 
steel chills so rapidly that it will not run through the joints 
between the moulds and between the moulds and the bottoms 
on whieh they rest unless such joints are considerably open, 
and no more care is needed to prevent leakage of steel from 
cluster moulds than from the joints between the single 


moulds and the base plates which are ordinarily used in cast- 


‘ - |i Jeasemer steel. 
lace of cas out the iron | "8 Mensumper chest 
amped or cooled | 
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The centre moulds in these clusters are 
made as much longer than the outside ones as may 


filled. 


In casting ingots for rails it is desirable to} have all the | 
| the metal between them from the runners. 


ingots of a given length, and to attain this end Mr. Durfee 


arranges the outside moulds of the cluster at such an inclina- | 


tion from the centre or “ sprue” mould that the centre ingot 


need be no longer than the outside ones and yet a proper | 
inclined | 


height of sinking head be maintained. The 
moulds are held in position by suitable lugs and bolts at the 
sides, or by other suitable contrivances, by which they are 
connected to the centre mould or to each other. 

In rolling ingots directly into rails the outside parts of the 


ingots are liable to roll faster than the middle, and con- | 


sequently when the ends of the ingots are square there is 
liable to be a projection of the outside parts, thus causing a 
considerable waste ; and another of Mr. Durfee’s patent 
consists in remedying this difficulty by making a depression 
in the bottoms of the clusters, so that the ingots will be cast 
with rounded bottoms, the ingot moulds being arranged so 
as to impart to the tops of the ingots also a rounded form. 
When, however, the clusters of ingots are cast vertically, it 
is preferred to have the tops of the ingots quite flat to pre- 
vent a tendency which exists in round top ingots cast verti- 
eally to scalp or crack very near the top while cooling. Mr. 
Durfee has also schemed an arrangement of cluster moulds 
for casting ingots for long shafts, &e. For this purpose a 
bottom is used similar to that before described. moulds 
for the long ingot are placed at an angle, and communicate 
with each other at the bottom, being arranged in the form of 
afletter Y, the angle of the Y being as large as may be 
desired, and the moulds are joined at this angle, so that they 
ean be easily removed from each other, and trom each leg of 
the Y casting when the ingot is cooled. The upright sprue 
mould is placed by the side of the Y moulds, and on the 
same bottom at the angle of the Y,and the “sprue” runs 
horizontally from one to the other through the bottom. The 
bottoms of the V moulds are so arranged that the ingot cast 
therein will be large enough to allow all the “sprue” por- 
tion to be cut off before the Y ingot is straightened out. 

In our engravings Fig. 1 shows a sectional elevation, and 
Fig. 2 shows a part sectional plan of the arrangement of the 
moulds we have mentioned above. The base or bottom, A, 
is constructed with a recess containing the removable dise of 
cast iron, fire-brick, or other suitable refractory material, B, 
over which is placed the centre or “sprue” mould, ©, and 
from which redinte the runners or gates, D, conducting the 
metal as it enters the sprue mould into the series of ingot 


be de- | 
sirable, and the outside moulds are constructed with a hole in | 
their tops which is to be closed with a plug just before the | 
moulds are filled, the hole being left open at first for the | 
exit of the air and gases from the moulds while they are being | 
| moulds, C and E, the meeting side surfaces of which are 





2 in iP 


moulds, E, surrounding the latter; these as also the sprue 
mould simply rest upon the base, A, with smooth meeting 
surfaces, the ingot moulds being closed at their upper ends 
with holes, @, d, for the exit of air while the metal is running 
in, but which holes are aftewards plugged up. It will be 
observed that the runners, D, are entirely covered in by the 


made sufficiently true to prevent any appreciable escape of 


Fig. 3 shows a sectional elevation, and Fig. 4 shows a plan 
of the base, A, of the before-described arrangement wherein 
the ingot moulds, E, are arranged at an angle to the sprue 
mould, C, in order to be of equal or nearly equal length with 
and yet of a less vertical height than the latter. For this 
purpose the base, A, is made with inclined surfaces, A', A’, 
upon which the moulds, E, rest, these being supported in 
their inclined positions by means of lugs, ¢, formed on them, 
secured by linch pins to lugs, c, on the mould, C, as shown. 
B is, as before, a removable disc. The runners or gates, D, 
are provided with a lining of fire-clay or other refractory 
material, and the base is at a, a, inside the moulds, 
E, in order to produce ingots with rounded ends for the pur- 
pose before mentioned. The upper ends of the moulds, E, 
are closed and provided with holes, d,d, as before. ; 

Fig. 5 shows a part front elevation and part section, Fig. 6 
a transverse section, and Fig. 7 a plan of the base, A, of the 
above described arrangement of moulds for casting Y-shaped 
ingots. For this purpose the two inclined moulds, E E, are 
secured together by bolts, F and G, so that their lower ends 
communicate with each other, as shown at Fig. 5, the metal 
passing in from the sprue mould, C, through the runner, D, at 
the angle formed by the two moulds, which rest upon the 
base, A, as before ; B isas before, a removable block at the 
bottom of the mould, C. By this arrangement it will be 
seen that a V-shaped ingot is p uced, from each leg of 
which when cooled the moulds, E, are readily removed, and 
after the sprue portion is cut off the ingot is straightened 
out, forming an ingot of double the ordinary length. 





Rartway Crosstxos.—The railway crossings designed by 
Mr. R. Price Williams, which we illustrated and described in 
this journal in May last, are, we are glad to hear, giving ¢%- 
cellent results in practice. Several of these crossings are now 
in use on the Lancashire and Yorkshire and South-Eastern 
railways, some rm. Bae laid down on the latter line at 
Charing-cross, Waterloo junction, and London-bridge, all of 
these being points where the traffic is very heavy. The ad- 
vantages which Mr. Williams anticipated from retaining * 
continuous main line rail though the crossing appt to 
have been fully realised, and we have no doubt that these 
crossings, which are being manufactured by Messrs. Cam- 
mell and Co., of Sheffield, will come into extensive use- 
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LITERATURE. 


A Practical Treatise om gad bow to Moke it; 


It is stated by Genetal Pasleythat the credit of in- 
troducing the use of‘ comérete im this country is due | 
to Sir Robert Smirke, whe ed large quantities | 
of it in the foundations of Millbank Penitentiary. | 
However this may be, it is certain that during the 
past few years the use of coperete in various forms 
has been steadily imereasing both here and abroad; 
and the objections which were at first raised to its 
employment have been gradually but certainly over- 
come, as the properties of the material and the proper 
modes of preparing and using it have become better 
and more widely known, During the earlier period of 
its introduction, conerete was regarded as being only 
fitted for foundations, or hidden work of similar 


MP ~e : Reid’s book. 
kind; but of late years the material has sie em | lenation of the hich toad 


higher standing, and itis now being extensively 


loyed in the construction of balldings of is i ana, ee eee paper 


finds with most satisfactory and economical results, 
So far our English engineers and architeets have been 
somewhat behind their Continental brethren in the 
employment of concrete for miscellaneous purposes ; 
but this state of affairs is, we believe, not likely to 


degree 
| often, however, the question of cost has been allowed 
to overpower that of suitability, and hence many 


| possesses a special interest, and it is, moreover, one 
which deserves to be far more generally understood than 


the material, and in a second the cost ;” too 


failures. 


The subject of lime and cement setting is one which 


it pee present is. Poems or concrete, egy bg to omg 
undergoes two distinct processes, t being t 

setting, which generally takes in the course of a 
limited patied, aad the inn the indeaation, 
or hardening, which may, and, in fact, does, go on for 
thousands of years. e setting, property so-talled, 
consists in the separation from the lime of the suaper- 
fluous water not required for its ultimate hardenin 

whilst the hardening is generally considered to result 
from the absorption, by the hydrate of lime, of carbonic 
acid. According to another view of the matter, the 
hardening is the result of silieasation, but this view is 
not supported by the analyses of Roman and other 
ancient mortars, of which a number are given in Mr. 

Mr. Reid himself gives a ve 





a ey. ‘ 

he preparation of conerete is treated very fully by 
Mr. Reid, who devotes distinct chapters to lime con- 
cretes, eoncretes with compound matrices, Roman 







| cement coneretes, and concretes made with Portland 
‘cement. Those chapters are followed by two respect- 
| ively treating of machinery for mixing conoretes and | 


last long, and, indeed, concrete building has already 
become an established trade in this couhtry, and 









































































several firms, such as Messrs. Drake Brothers and 
Reid, and others are specially and Jargely engaged in it. 
In France, on the other hand, conerete in its various 
forms has been applied to the construction of probably 
a greater variety of works than in any other country. 
Houses, churches, bridges, sewers, aqueducts, piers, 
and breakwaters, have been built of it; and it is oniy 
a fortnight since we gave some particulars of the 
numerous ways in which it bas, in one of its forms, 
been employed by the Société Coignet, of Paris. There 
is, however, no novelty in constructing hoases of con- 
erete, and even in this country, although: but few of 
our readers may be aware of it, the College of Surgeons 
in Lincoln’s-inn-ficlds, and the porticos of the Weiling- 
ton Barracks, are constructed of concrete. blocks. 
These structures, together with a number of others, 
were built some years ago by Mr. Roger, with his 
patent lime concrete blocks, and they form good ex- 
amples of what may be ealled—in contradistinction to 
the monolithic—the block system of construction. 
Both the block and monolithic systems of concrete 
building have their advantages, but for general pur- 
poses the latter is decidedly preferable, and is, we may 
add, the most extensively adop'ed. 

There can be no doubt that the adoption of concrete 
as a building material in this country bas been 
materially delayed by the failures which in the earlier 
days of its use, were occasioned by the employment 
of unsuitable materials and by other causes due to the 
want of proper knowlege of the subject. Even at the 
present time this knowledge is far from being so 
generally diffused amongst those employing -con- 
crete as it ought to be, and we are giad, there- 
fore, to record the appearance of a compact practi- 
eal treatise of the subject, such as that which 
forms the subject of the present notice. Mr. Reid’s 
book, although not absolutely free from defects, is un- 
doubtedly an exceedingly useful work; and it fortu- 
nately happens that its weak points occur in those 
portions devoted to branches of the subject on which 
information is less generally required. After a brief 
introduction containing a general review of the sub- 
ject, Mr. Reid goes on to consider the various kinds of 
limes and their properties, and he gives in connexion 
with this portion of his subject a series of analyses of 
a number of English limestones, and some clear direc- 


tions as to the ebvice of lime best suited for concrete 


work. This chapter is followed by one on pozzolanas 

natural cements which are of voleanie origin and 
whiels are to be found in greater or less abundance 
in all districts where active or extinct volcanoes 
exist. The chapter treating of pezzolanas isem very 
interesting one, aud it contams within afew: clearly 
wiilteh paves a great Gceai oO! usé ul and pr etieal in- | 
formation. The two suceeeding divisions, resp ctively 


treating ef Roman cements avd Portland cement, are 
equally good, aud we find next an important chapter 
dealing with materials suitable as aggregates for 
mortars and coneretes, The proper choice of these 
materials is of far more importance than many users of 
conerete are apt to suppose, and we are glad to find 
that Mr. Keid fully recognises this fact. As he truly 
observes, “‘ The object which should guide builders in 
ates is first the suitabil ty of 


the selection of avvreg 


mortars, and remarks on building by frames; and 
these are really the only chapters in the book with 
which we have any fault to find. The chapter treat- 
ing of mixing machinery is illustrated by some | 
very coarsely executed lithographs of a horse mortar | 
mill used at Fort Warren, U.S. a steam. mortar 
mill also of American construction, a mortar mill 
used at the drainage works on the Boulevart de 
Sebastopol, Paris, and a concrete mixing machine | 
which is stated to sess the valuable feature of 
being readily portable, but which appears to us to 
be an awkward sort of affair. Of the best and most 
modern forms of mortar mills and concrete mixers no 
descriptions or engravings are given, neither is any- 
thing said about the sizes of machines required for 
given quantities of work, the power required to drive | 
them, or other particulars of a similar kind. The 
chapter on building by frames is also incomplete, inas- 
much as it eoptains no descriptions whatever of the 
arrangements which have been adopted with the 
greatest success for carrying on this elass of work. 
Altogether, in faet, these two chapters are unworthy 
of the rest of the book. 

Mr. Reid coneludes his work with some general 
observations on the advantages possessed by Portland 
cement concrete as a building material which are 
worthy of careful attention, and in the course of these 
observations he mentions the success which has re- 
sulted from the use of such concrete asa material for 
pavements. Taken as a whole, in fact, Mr. Reid’s 
book is an exceedingly useful. one, and we-recommend 
it to the attention of all—and they are @ large class 
—interested in the use of concrete. 

RAILWAY PASSENGER TRAFFIC. 

Tur following particulars of the passenger traffic on the | 
London, Brighton, and South Coast Railway possess sufficient 
interest to entitle them to a place in out eolumnes. } 

Length including branches, 317 miles (242. miles double | 
and 75 miles single line). 


Number of trains per annum os 252,398 
Number of miles run eve oss at 8,628,319 | 
Number of passengers per annum ... eee 17,659,589 
Season ticket-holders No. 8181 x 600 oes 4,908,600 
Total passengers .. 22,568,189 





Total receipts from passengers per annum 885,1932. Average | 
number of passengers per train, imeluding season ticket- 
holders, 89. Each train earns 37, 10s. Avéragé fare per 
mile for all parties travelling 1.224. Average distance 
travelled by each train 14.4 miles. Total’ a Amount 
paid by each passenger, including season tidke' ers, 94.4d. 
As each passenger pays on an averagé L22d. pe® mile each 
passenger must travel 7.7 miles. Multiplying the number of | 
passengers per train, 69 by 7.7 mile and dividing by 14.4 
miles, gives 47 as the average number of passengtrs ‘any | 
One time In a train. ; 
| Assuming an ordinary passenger train to consist of engine 
and tender, 6 carriages and a break Yan, weighing 
| 70 tons, and 14 passengers with théir baggage as wi 
| ton, we have 70 tons of train (63.3 tons of 


say 21 tons of train to 1 ton of passengers. 













| Assvat IyTersaziowat Exurerrioy oy Axv ap, Ime 
| pustry.—The petuiawent 


|in 1871, were commenced on 15th instant at South 


ings for the first of the series |» + 


eters oor bene CEYLON. 
HE financial prospects 1870 are reported to 
be geod, and & expen amiga be 
from all sources left, with 
million. Such being the 
portion of the revenue will be devoted to works 
tion, on which the native cultivation of grain 
depends. Pohegeritalirmel ye co peal pes 
easily to help themselves has been properly explained, it 
has been appreciated, and the difficulty will be 


pace with growing ee ee 20,0001. will be de- 
voted to irrigation works 4 ‘the ensuing year, anda 
much larger sum might thas be profitably employed were 
it available. There is at last some chance that the | 


house, on the Basses Rocks, will speedily be commenced ; 


? 


, | all the materials for the erection have been, for years past, 


lying on the spot selected as the site for it, and the India 
Office and Board of Trade have heen repeatedly urging one 
another to undertake the coiit of its construction, each very 
civilly preferring that the otfer should do it. At last, the 
India Office having persistently refused to avail itself of 
the preference given to it im this matter by the Board of 
Trade, the latter have at last given in, and made arrange- 
ments for putting together the materials which have been 
so long lying upon the spot. A scheme for improving 
Galle Harbour is another work in posse, and all possible 
information, as to the effects of waves and currents, is to 
be obtained before the work is commenced. If it is decided 
that for a quarter of a million sterling a good, deep, and 
well-sheltered harbour can be secured, then there can be no 
question that the mere saving in coaling, and in loading 
and unloading cargo will more than make up to the shipping 
for the dues which will be levied to make up the annual 
sums for interest and sinking fund until the cost is repaid. 
The chief object the Cingalese have in urging the improve. 
ment of their harbour is to prevent the mail steamers 
making Trincomalee the point of call instead of Galle, 
which would involve much inconvenience and large expense. 
——————— 
ENGLISH AND CONTINENTAL INTER- 

COMMUNICATION.* , 

By Mx. Perry F. Nensey. (Concluded from page 321.) 
Estimates. 

Ir is, of course, taken for granted that the adoption of 
either tunnel, tube, or bridge would prove a success com- 
mercially. But as this is an important point, and one upon 
the proof of which any project must be dependent, it may be 
as well to state a few facts in support of the argument that 
such an undertaking will pay. 1t, however, needs not that 
very much be said upon this point, for as soon as England is 
directly united with the European Continent, practical ad- 
vantages of incaleulable value will result. The resources of 


| each country, and mutual exchange of produce, will be de- 


veloped to a degree of which it is impossible to form any- 
thing like a correct idea. Mr. Chalmers went very carefully 
into the subject of the probable revenue to be derived from 
the establishment of a Channel railway. - Writing in 1867, 
and referring to his estimate, he says: “I publi these 
figures in a brief prospectus of this project five years ago; 
and I see no reason to alter them now, wnless to increase 
them. After I adopted them I became acquainted with the 
work of M. de Gamond, and, on comparing figures, found a 
wonderful coincidence in the items of freight and passengers, 
his being, 1,041,6667. 18s. 4d., and mine, 37 OL. 

“ He seems to have overlooked the mailst as a source of 
revenue : his figures were compiled in 1856, and based on the 
actual business then done between England and the Conti- 
nent; and as he could not have foreseen the impetus that 
has since becn given to traffic between England and France 
by the recent Treaty of Commeree, and by the ehange in the 
passport system, his figures are more sanguine than mine, 
compiled in 1861, after these important changes had actually 
taken place.” 

Mr. Chalmers estimates the probable revenue as follows : 
2500 tons freight daily or 912,500 pe 

annum at lzs.6d. .,. ond pee £570,312 10 0 
1500 passengers daily each way, or 

1,096,000 per annum at 8s. 9d... 
Mails, express freight, coin and bullion, 

extra baggage, &c. (say), ° 


Tota] annual revenue + £1,800,000 0 0 

These figures, be observes, may appear too high to those 
who have overlooked the affinity between improved means of 
transit and the increase of traffic resulting therefrom. In 
the infancy of railway enterprise, the anticipated traffic on a 
given line was based upon the business done by the stage- 
coaches and wagons of thesday> It needs not that we 


479,062 10 0 
250,645 0 0 


compare the anticipated with the actual railway traffic, but 


we should bear in mind that our —— im that case did 
not prevent our falling into a similar error in the case of 
ocean steamers, though fleet after fleet of these vessels have 
taken their places on the ocean, each ¢reating for itself a 
trade where none such esisted before. een 300 = 
1830, in the good old times of, sailing — the num 
of ceniion betes England and the Continent did not 
exceed 80,000 per annum, The establishing of a regular 
steamboat service raised the nutmber in 12 years to 350,000 ; 
and since the introduction of rai it has risen to upwards 
ofa million. This great agg not to be attributed to 
the increase of the population, mainly to these improve- 
ments ; and the effects that would result trom the completion 
of any work connecting England) with the Continent would 
=e n ec a eaaamnesatss 
“* Paper read before the. Engineers. 
" Bit. Chalmers and M. di Gsmond have both omitted te 


revenue which would now be derivable from the 





Kensington ; Messrs, Lucas, Brothers, are the eontractors. 





telegraph companies. 
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be even greater than were produced by those two important 
revolutions in locomotion, which respectively raised the 
oul aa the latter to upwards 
ofa 

In confirmation of these views we find Captain Tyler stat- 
ing, in 3 sosens opel: arene t of the means 
of communication and France, that, omit- 
ting from consideration the ports of Hamburg, Rotterdam, 
Antwerp, and Ostend, the ger traffic between En 


gland 
and France for the year 1868 amounted to 309,479 altogether ; 


141,683 passengers having travelled by Calais, 109, b 
Boulogne, 41,571 Dieppe, and 17,462 by Havre. a 
large proportion these, namely, 46,411, crossed the 


Channel in the month of August, as against 12,046 im 
January, 13,514 in February. In the year 1867, of the 
Paris Exhibition, the numbers were 350 altogether; 
199,837 having travelled by Calais, 146,226 by Boulogne, 
86,914 by Dieppe, and 21,373 by Havre. Of these, 84,684 
crossed in August, against 13,163 in January, and 13,721 in 
February. Captain Tyler observes that in addition to the 
ordinary anpual increase, which is considerable, there would 
naturally be a very large augmentation in these numbers if 
better arrangements were made for crossing the Channel. 


Conciustion. 

We have now definitively before us three propositions for 
effecting the desired communication by means of an exea- 
vated tunnel, three for laying a tube on the bed of a channel) 
three for improved steam vessels, and one for a bridge, 
besides several other propositions of minor importance and 
questionable practicability. Of all these projects undoubtedly 
those which have of late made the greatest 
bridge scheme of M) Boutet 
Messrs. Hawkshaw, Braniees,and Low. The documents 
reluting to this latter scheme are now before the Board of 
Trade. The results of the deliberations of q French Com- 
mission appointed the Emperor to inquire into the 
scheme are, on the whole, favourable as regards the geologi- 
cal and engineering features of the project. i 
it is proposed to commence by driving preliminary drift- 
ways through the grey chalk, ut a great depth below the bed 
of the Channel, between a point near Dover and another 
point near Calais. It is conceived that this material 
G easily cut through, and / not be likely to 
insuperable diffieultes from: ‘influx of water. 
mington, as we have already seen, selects the 


line from 
Dungeness to Cape Grisnes, in order to avoid the challt ered 


the fissures which he fears to encounter in it, and to work 
the Wealden formation, which would, he believes, afford 
greater chance of success, 
Turning to M. Boutet’s bridge scheme 

association has been formed for making experiments, two 
small bridges have beem built in France, and arrangements 
are made, near St. Malo, for a third, whilst a fourth is to be 
constructed over the Seine. The great features of the bridge 
are that it will be less costly than « tunnel; will occupy less 


time in construction; will give no trouble in 7} 
and will avoid the danger of sudden inundations. As to its 
merits in an engineering point of view, we may hope short! 

to be satisfied by sonstheds depuainaaiien: J 


Looking broadly at the schemes which present the most 


reasonable features, and i tive of their 
merits in detail, it a to author that, of 
schemes, that of Mr. i for driving the 


Wealden formation would be attended with less danger than 
that of Mr. Hawkshaw, which it is i py gon 
the chalk. Of the methods of connecting the two shores 
tubes along the bed of the Channel, that of Mr. Bateman 
certainly appears the most practicable If these tubes could 
be constructed in a dr 
Mr. Colburn’s met it would be a very 
of settling the question, as Mr. Colburn assures t 
he could effect the connexion in three montha, although, he 
admits, at a great eost. But, both in subterranecous and 
subaqueous works, there is an moe om 9 risk. Inthe 
former, there is the contingency of ing from the nature 
of the soil, whilst, in the latter, some of the i would 
ively delicate The 


be dependent on com 
bridge scheme has also its perils of storms tempests, but 
there appears to be a possibility of guarding against the 


canada i : and Paris in eight hours. It would appear 
nom om aaa ; — eee ae ~~ at mcoraag 2, ton, to be desirable now to refer the whole matter, through the 
as has already banal i tan: Slee its ap Foreign for the consideration of the French Govern- 
proved by one independent engineer, and ite superstructure | 202% witha xiew, perhaps, to the appointment of an inter- 
by another. As far, then, as we have at present advanced, y in which iw eee would, no 
the bridge scheme a rs to present the most reasonable dow’ oon, and witheuh wee tho important 
chance of success. That either a tunnel, a tube, or a bri intereste iu oss gould not be py rs ma dealt with, 
would be the work of perhaps eight or ten for —— fan ged “4 yr ree : * fi 

author does not think the various projectors haye allowed be oe ot ew ees See “Pe for con 
sufficient time for the “that would arise in the nesting Foent Franee in « direct manner, such a plan 
course of carrying out works of such unparalleled i must Have the Gest wishes of those here present this evening 


We must, therefore, tarm to some pian by which the exist- 
ing requirements of the travelling public can be promptly 
and inexpensively met. 

Captain Tyler, R-E., has examined the English and“French 
coasts and investigated the various projects, and has reported 
to the Board of Trade thereon. ‘Referring to: Mrvdowler's 
plan for improved steam vessels and harbour secommodation- 
Captain Tyler observes that the projeet would require so 
moditications in detail, and that it isa qnestion whether 












would be worth while to fa the railway as 
as the passengers prota Seen But . 
of an improved harbour and a new 


of Cape Grisnez, afew 

ing so great an 
With regard to 

existing harbour? 


now employed ‘@® y 
be devised for the pi “of BS 

argued that the sea- , in which grenter h and 
size might lead to in comfort, is comparatively short, 
while the entrance of the French harbours, by dey and night, 


ing Iter of one pier, and a heavy sea 
striking her on the quarter, she _— be driven against the 
other pier. There is, no doubt, much truth in this argument. 
Such a risk must increase in proportion to the length of a 
vessel, to the narrowness of the entrance to a harbour, to the 
exposed position of its entrance as regards winds and currents, 
and to any necessity which may exist for reducing the speed 
before entering it. Having regard to the existing state of the 
French harbours, the employment of longer vessels would, 
for this reason, be attended in bad weather with greater 
danger. But the argument would no longer apply if the 
service were performed from a convenient and well-con- 
structed pier on the one to a similar pier on the other side of 
the Channel. The longer and larger vessels having in- 
ereased proportional power, with disconnected engines, so as 
to be able to use either paddle at pleasure, could be under no 
disadvantage in approaching the lee side of a pier. The 
above argument, Fane tells in favour of the construction 
of an some time 
since by 


pier at Boulogne, as 
Mr. Brunlees, to be used on in com- 
improved service. 
matter, then, in general terms stands thus: The steam 
packet service between England and France is greatly in 
need of improvement. This service is important in its 
character, and the existing steamers, restricted as to their 
tion, anda oopartiuste Whe lnpertance of the service. 
tion, not i nee of the service. 
Larger vessels, with less movement in rough weather, more 
ahelter, and better ation generally, would do much 
to mitigate the discomforts of the sea passage ; and even con- 
templating the successful issue of a tunnel or bridge project, 
these improvements are much required, and should be 
effected in the meantime. But larger vessels cannot be em- 


tberking — service until better lie ce of 
r lisembarki Laiby on t 

ench coast. pasado halen =: ming wes Aeon but has 

; athe for military weer» oa aon of - 
though improvements are required in t 

for oy" convenience in Sauiiition and fom 

i difficulties in the way of fitting the harbour of 

Calais for the reception at all vessels are great, 

but by a judicious extension of the west pier at Boulogne, 

similar accommodation might be provided on the French side. 


Captain Tyler estimates that at a cost of about 100,000/. at 
Dover and 500,000/, at Boulogne, the desired object might, 
ap tly, be obtained in the most economical and most ex- 
Positions manner. By the adoption of steamers capable of 
moving with equal facility in either direction, the difficulties 
incidental to turning round in small harbours may be 
avoided ; and the existing harbours at Dover and Boulogne 
might, with certain modifications, be made available, to sume 
extent, “= ed cana ‘ 
Captain suggests that the question might thus be 
temporarily doived 1 the two Governments were not pre- 
to carry out a larger scheme. If they are prepared to 
ace a greater expense, there is the more extensive project of 
Mr. magrns > cooing at cost of two milhons of 
money, urs for special steamers. There can be 
no doubt that this project presents, whether the railway 
i ied over or not, a more comprehensive mode 
of dealing with the subject. The relative distances may be 
stated to be: Between Dover and Audresselles, 24, Dover and 
Calias, 26, and Dover and Boulogne, 30 English miles ; 
while the amg aby Boulogne, though longer, is admitted to 
be better than that to Calais. Either by the construction of 
new harbours at Dover and Audresselles, at a cost (as 
estimated by Mr. Fowler) of 2,000,0001., inclusive of steamers, 
or by the improvements above suggested at Dover and 
Bou , ata cost of 600,000L., exclusive of new and im- 
proved steamers, the immediate object should be to provide 
an inaproved fixed service, irrespective of wind and,tide, 
between London 


as well as those of the whole civilised world. It should not 
be so much the honour of adopting this, that, or the other 
scheme that should influence us, as the reflection that the 


nt of the object will be attended by advantages 
to the nations of thpearth. In former times, when Europe 
was regarded mainly as a theatre of war, it was, perbaps, 
no di ge for this country to be separated from it. 


‘But, since the intPduction of steam bas so completely 
‘ehanged the che tr of marine locomotion, any advantage 
formerly this res from our insular position has 
been ially dimi ~ say end in the present day, it is 
eontinental which we are separated and not 
tal # a direct bond of union, then, ae is 
establish on the firmest basis the spirit of 
between England and France. 
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- Gapren Castine. —It is stated by the Scientific American, 


iting in plumbago crucibles previously lined 

is ide with and dried, ak gp eastings may be 

obtained. on as copper, while in a molten state, is in 
carbonaceous 


contact with coal, or matter, it yields a porous 





and spongy casting. 


urs. The bow of a long vessel | # 


rench, 
meee ote prc: Cute English coast, for an pr 





inch, or. about 2} tons on a 

as now working at these kilns), the 
tage of the “ natural ” whieh 
allowed to run out ly from the breas 
places tie side ah the Sent wf thie ape ot ’ 
weight of materials pressing against 

a minimum. 


is kept very much higher above the hearth 
ironstone Kilns. The object of this isto 

to run ont, or form its natural one i 
about 45°) in the hoppers, in w it 
the slide, not pianag wnwards, or into 


| 
: 
| 
: 


i 
Hi 


gE 
pe 
sit 


be dise! from bopper, but u and outwards, 
or at an angle of 46° to the perpendicular, therefore at 
right angles to the natural slope of the . It will be 
seen that the materials are discharged over edge of 
the slide into barrows underneath the the slide 
being drawn down by the lever at the side of , aod 
when im the act of closing throws off into t eany 
large of stone it may happen to come in contact with, 
instead of its choking the slide, as would be the case were the 
slide elosed-into the material as is usual in coke hoppers, 
&e. The saving of labour by the above-described hopper 
arrangement amounts to at least 50 per cent. | : 

The lower lintel before alluded to is hung on gudgeons at 


in the engravi By this means the lower ed 

the lintel eruld ‘be brought further out to allow the stone 
to run further into the or it might be taken from its 
place altogether should the kiln at any time be so seriously 
scarred up as to necessitate this, for the of removing the 
sears. Up to the present time this hast been a 
although at times very large scars have had to be dealt with ; 
these are generally cut out with bers from the grow 

at other times the men stand upon the plates at each side 
the hopper _— ‘ 

The top of this kiln is also closed with hoppers and self- 
acting doors, through which the greenstone is.tipped from 
the wagons. The object of this is to eave coal in calcining, 
it being customary in open- d kilns to “hap” or cover 
up the stone each night with a layer of coals ar ashes to keep 
in the heat and fire until the following morning. It will be 
well known to all that a great portion of this passes off in 


smoke during the night without giving but any heat to the 
stone. In this kiln the close cover answers the purpose of 
the “ happing” to a certain extent sg? the escape 
of any large quantity of heat, also the draught, 
which pra, of 





regulated by the damperé it the chimneys. 
The coal is put on_ throughout cody along with the 
stone and only asmall quantity at night after the last stone 
has been tipped, the heat from the coal pr J taken up by 
the greenstone above it, instead of passin direct imto the 
average saving 
r week of coale by this arrangement for thizteen weeks’ 
working is 19.04 per cent. s ‘ 

it will be observed on examining the drawings that there 
are two chimneys with regulating valves in each, this is to 
ensure an equal draught all round the kiln. Two downcommer 
tubes also lead frown the mouthpieces, on which these 
chimneys stand; they are intended to be brought down and 
carried und und in a flue to a ¢ chimney, thereby 
getting rid of all noxious vapours at a altitude ; whea 
the latter plan is the dampers. in chimneys can 
be closed, or they (the short chimneys) may be dene away 
with altogether. k 

In our engravings —which' have been prepared from 
tracings kindly supplied to us by Mr. John Borrie—Fig. 1 is 
a vertical section and Vig. 2 a front elevation of one of the 
kilns we have described, while Fig 3 is.a half-tep plan. show- 
ing the arrangement of charging doors, and fig. 4 a horizontal 
section through the lower part of the kiln. 


atmosphere from the top of the kiln. 


are ner nicnemen tetera wave 


Ispias Coat.—A recent trial of Chanda coal has taken 
place by the Great Indian Pevinsula Railway officials. at 
which two Government engineers, who were associated with 
them in the experime af gts etapa the eval - 
so far, that though its nerating capabilities are only 
half as great as those of, Mnglish cool, still the difference 
in cost of thé two fuels will give a saving. to consumers of 
over 20s.a ton. The coal which was tested was merely 
surface coal, and it is fully expected thet a much better 
description will be obtained at greater depths. 
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WRIGHT’S RAILWAY CARRIAGE DOORS. 
Ox the Metropolitan lines of railway where, from the 

nature of the traffic, but brief can be allowed at 

stations, the “ smartness” of the in shutting carriage 
doors causes not unfrequent accidents. To prevent these dis- 
asters Mr. Richard Wright, of Ri , Yorkshire, has 
designed, and recently patented, the method of constructing 
railway carriage doors, of which we subjoin a sketch. Accord- 
ing to this plan the door, instead of being supported on hinges 
as usual, swings upon two pins, a and a, at the stop and bottom 

ively. These pins, as shown in Fig. 2, are connected 

wih the hemispherical edge of the door, which fits in a 











a 
SECTION AT LU-L. 


corresponding recess in the door post, so that when the door 
is open this edge 1s always close up to the door post. The op- 
posite edge of the door is, as shown in the engraving, made 
eapable of ae by turning on pivots or hinges should it 
as the door is closed come into contact with anything between 
it and the door post. The horizontal rails, 6 5, at the top 
and bottom of the door are of the usual length, so that they 
shall eatch against the door frame and prevent the door 
turning inwards. c is the yielding edge, capable of turning 
on pins or pivots, c’, in a similar manner to the door. 

lo fasten the door Mr. Wright prefers to employ bolts 
such as shown at dd, which can be simultaneously with- 
drawn by turning the handle, d', but other bolts may be em- 
ployed for fastening the door. In place of the edge, ¢, being 
made to be yielding by turning on hinges, as shown, it may, 
he states, be formed of a stuffed cushion of hair or other 
material, or it might be formed of a strip of vulcanised india- 
rubber, or might otherwise be made soft or yielding. With 
some slight modifications of detail, Mr. Wright's doors 
might, we believe, be advantageously applied to many rail- 
way carriag@ employed in working metropolitan, or as it is 
often called, “omnibus” traffic. In the case, however, of 
carriages the sides of which are curved or “ fall ander” the 
form of socket hinge he advocates could not be readily 
adopted. 


Tur Fortes Coat axp Inow Trapgs.—The iron trade 
in the French department of the Haute-Marne continues 
prosperous. The foundries, forges, and rolling mills of the 
Moselle and the Meurthe continue to receive numerous orders, 
and the engagements which they have on hand will keep 
them employed for some time to come. It is remarked 
that Staffordshire iron is beginning to be again introduced 
on the Havre market ; the committee of French forgemasters 
infer from this that Staffordshire has profited less than Wales 
or Cleveland from the inereased demand for iron, which 

nerally prevails in Europe and the United States. The 

sigian iron trade continues firm ; indeed, a further advance 
is anticipated in pig; important contracts for refining pig 
are on the point of expiration, and will only, it is said, be 
renewed at an advance. The Belgian coal trade has been 
steadily improving of late; great activity prevails in all the 
collieries, and a further advance in prices is anticipated. 
There are still, however, continued complaints as toa want 
of transport facilities on the Belgian railways and on the lines 
of the north and east of France. The Champagne forge- 
masters are making renewed efforts to press their views as to 
the treaties of commerce and the warrant system upon the 
French Gov. rnment. 











CALCINING KILNS AT THE CLEVELAND IRONWORKS. 


CONSTRUCTED FROM THE DESIGNS OF MR. JOHN BORRIE, ENGINEER. 


(For Description, see preceding Page.) 
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GLASGOW HARBOUR EXTENSION; THE PROPOSED STOBCROSS 
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any way with the quays or water space already acquired. 
It Bon. & mentioned that they propose to dispense with the 
ordinary method pursued in such eases, that is, the use of 
cofferdams, and to adopt the method of sinking brick or 
conetete cylinders, so as to form « continuous wall of roand 
pillars, from the top of which a regular quay-wall would be 
constructed ; or, alternately, to sink isolated cylinders or 
columns of the same character 40 ft. apart, then to connect 
these by a superstructure of wrought-iron girders, carrying a 
roadway formed by brick arches resting on cast-iron bearers. 
in either case they would sink the cylinders or columns on 
the principle invented and a 

Milroy in the building of the Union Railway Bridge across 
the Clyde. They have consalted that gentleman upon the 
practicability of the work which they propose upon his prin- 
ciple, and he thoroughly approves of the proposition, and 
sees no difficulty whatever in its accomplishment. 

The large plan adopted by the Trustees proposes to cover 
25.85 acres of water space, and afford 2598 yards of quayage. 
The cost of the undertaking is a formidable sum. The 
estimate of the cost of the design ineluding 15 per cent. 
for contiggencies, is about 833,000/. 
to be aeqmred, including the reconstruction of that on the river 


side, will be 5420 lineal yards, which, divided into the gross | 


sum, gives a cost of 2 b4Leper linea! yard. The reconstraction of 
the present Stobcross and Overnewton Quays on the river 
side is estimated to cost about 63,000/.. whieh, dedueted from 
the estimate, will leave the net cost of the additional avail- 
able quavage. 
2350 yards for an outlay of 707 ,0031., or 269/. per lineal 
yard. In addition to the engineering works for the design, 


the cost of 76,130 square yards of land must be added, which, | 


at the prices offered, will amount to 102,6571. Valuing th 
land already inthe hands of the Trustees at 20s. per square 
yard, it will amount to a sum of 227,0651., the two sums 
together representing land to the value of 329,7221., which 
divided by the length of additional available quayage— 
2850 lineal yarde—represents a cost of 116?. per lineal yard, 
which, added to the cost of engineering works, 2691., makes 
a total cost for lands and works of 315/. per lineal yard. 
The gross outlay actually to be incurred mm carrying out 
the design is 035,955/. 12s. 6d., whieh, besides engineering 
works, includes the purchase of additional land at an ex- 
ceptionally high price, 28 compared with land which can be 
purchased elsewhere. Since the plan was completed, as now 
outlined, it has been resolved to increase the length of 
the tongue of land between the two basins to such an extent 
as to yield 822 lineal yards of the quayage in addition to the 
amount already mentioned. There woul i thus be 3700 yards 

f qtayage accommodation to the harbour of Glasgow, at an 
estitaated cost of 1,268,717/., equal to 348/. per lineal*yard ; 
and this would be equal to 76 per cent. of additional aecommo- 
dation; but even supposing all these extensions to be made 
the herbeur of Glasgow would still afford but a small amount 
of a¢eommodation for its shipping when other harbours are 
taken into comparison with it. 


NOTES FROM SOUTH WALES. 
(From our own Correspondent.) 

Auon@ the new works proposed to be carried out in this 
district at an early date, that requiring the greatest amount 
of engineering skill is Mr. Bassett’s and Mr. Abernethy’s 
propostd tunnel under the river Severn. Several schemes 
have from time to time been proposed for constructing a 
railway across the Severn, either by means of & tunnel or by 
a high level bridge, with a view to lessen thedistance by rail 
between London and the South Wales district. Two projects, 
those of Mr. Fulton and Mr. Richardson, were some time 
ago befote the public, but for want of public support they 
both fell“te the ground. ‘The third scheme has just been 
pro i by Mr. A, Bassett, civil engineer, of Cardiff, in 
conjanetion with Mr. J. Abernethy, the eminent hydraulic 
engineer; of London; and the principal ironmasters and 
coal proprietors in the district Ree entirely approved of 
the same, as they believe it is calculated to greatly benefit 
the South Wales coal district, as well as the Great Western 
Railway system of railways, by increasing the traffic to 
London dnd the whole of the West of England, and that 
the eost of transport by the present route, and the higher 
charges af the Great Western Railway than those for bring- 
ing wpiceal from the North of England coal-tield, greatly 
retard*the development of the mineral resources of South 
Wales. The scheme proposed by Mr. Bassett and Mr. 
Abernéthiy is 144 miles in length, and the construction of a 
mixed gauge aver the entire distance, which it is believed 
will materially assist in securing the extension of the narrow 
gauge om the Great Western main lines into South Wales. 
ihe prejéct inckudes tho construction of a tunnel, 1320 yards 
in leagth, undef the river Severn, about a mile and a quarter 
above Sydney, dnd the line was to join the Midland Railway 
near the Berkeley-read station, and the Great Western Kail- 
way tear Stenchouse. By this 


route the distance 
cartiage-of_éoal would be reduced ls. per ton. The cost 
of working out this prjoct is estimated at 300,00U, and 
thi¢inelades a double time with broad and narrow gauges. 
The estimates of the rrojects previously put forward varied 
from FUOMO0/. t 150),000/., and the distance proposed to 
be Saved by thé high level scheme was 20 miles. The 
necessity dnd importance of inereased communication be- 
tween thé Metropolis and the South Wales eval field has 
bees elearly shown to the directors of the Great Western 
Railway, wifo have given the required notice for the con- 
stractiog &f a railway ¢ommencing in the parish of Almonds- 
bury ia"thécounty of Gloucester, by a junction with the 
Bristal ‘and~ South Wales Union Railway, and passing 
through Compton, Greenfield, and Henbury, thence by 
ton upder tha river Severn into. Portskewitt, Caldi- 
cot#, ‘amt, Roggiatt in Monmeuthshire, and terminating 
pe rane with the South Wales Railway in the last- 
named parish. It is also intended to connect the before 
named intended line by # junction or junctions with the 


earried out by Mr. | 


The available quayage | 


There will thus be obtained by the design, | 


to 
Londgn wou'd be shortened 17} miles, and the cost for the | 


railway of the Bristol Port Railway or Pier Company, at | 
the north end of the passenger platform at the Avonmouth 
Station; and it is generally believed that the carrying out 
of the works will tend greatly towards the development of 
the mineral resources of South Wales. 

At Gloucester the Parliamentary notices are published for 
the extension and improvement of the Gloucester and 
Berkeley Cana) ; and for the building of a duplicate bridge, 
for railway traffic and foot passengers, and carriages, over 
the Severn, from Gatcombe to Sharpness Point. 

The Merthyr Tyd&l Local Board of Health intend to apply 
to one of Her Majesty's Secretaries of State for powers to 
| take certain pieces of land, not exceeding 600 acres, for the 
conveyance and distribution, by irrigation and otherwise, of 
| the sewage of that district. At Croydon and other large 
| places the distribution of the sewage by irrigation has been 
| successfully carried out, and there is no reason why the 
| people of Merthyr should not be equally benefitted, as there 

are few engineering difficulties to be encountered in carrying 
| out the plan now laid down for the same. 
| The Pontypool, Caerleon, and Newport Railway Company 
intend applying to Parliament for extension of time for pur- 
| chase of lands and completion of the railway. 

The suggestion that the English and Bristol Channels 
should be united by a navigable communication, connect- 
ing, as it would, the South Wales coal-tields and the 
midiend manufacturing districts with the west, south, 
| and south-eastern counties, London, and the Continent, is 
one likely to engross public attention for some Bittle time to 
|eome. Natural facilities for such a work are offered between 
Bridgewater and Exeter. The canals in that locality have 
never been connected so as to form a through route, and 
| there can be no doubt whatever but that the construction of 

such a channel would be of great advan , asit would save 
a distance of 290 miles between South Wales, Bristol and 
Gloucester, and the south, south-eastern, and eastern counties 
} and London, and the distance would be less as s France, 
Belgium, Holland, Nerth of Europe, and the Baltic. The 
dangerous passage round the Land’s End would be avoided, 
| and freights and insurance rates would be reduced. It isex- 
i 
! 





pected that a great impetus would be given to the South 
Wales iron and coal trade, and the southern counties would 
| be supplied with fuel at a much cheaper rate than at present, 
| It is suggested that the proposed canal should commence at 
| Combwiteh, on the river Parret, and proceeding vid 
| Bridgewater, Taunton, and Exeter, terminate at the sea at 
Langstone Point to the west of the mouth of the Exe; 
length, 69 miles. A harbour of refuge would have to be 
made at the southern mouth of the canal, and would be a 
boon to the shipping interests. The canal would have to 
| accommodate screw colliers and other ships of large tonnage, 
and the following dimensions are suggested: 124 ft. wide at 
surface ; 31 ft. wide at bottom; and 21ft. deep. The esti- 
mated cost of canal, harbour, and dock works, preliminary 
expenses, &c., is 2,500,0001., and it is caleulated that thecoal 
trailic alone would be sufficient to pay 5 per cent. off the 
capital. ‘The scheme is only now in its infaney, but, if carried 
out, would probably add to the prosperity of the staple trades 
of South Wales. 

The double screw gunboat Bittern, lately launched at 
Pembroke Dockyard, is being fitted out with her machinery, 
&c., and is expected to make her trial trip this month. She 
is a handsome vessel of 662 tons, and 160 horse power. 

The period of the year has now arrived when the iron 
trade of this district is generally characterised with quiet- 
ness, buyers generally evincing little or no inclination to 
enter into transactions, being desirous of ascertaining what 
is the extent of their stocks and the financial state of their 
affairs. It is, however, gratifying to find that there is 
something like activity observable at all the leading iron- 
works in the district, and no fears whatever are now en- 
tertained of ample employment being found for the hands 
engaged during the winter months. There are numerous 
buyers of rails on foreign account now in the market anxious 
to place contracts for delivery in the early part of the 
spring; and they evince little or no disinclination to pay an 
advance on present prices. Large quantities of rails are 
being shipped for the United States, and clearances are being 
made for several of the Continental markets. There is a 
tolerably fair demand for bars, principally for exportation. 
I'he demand for pig iron is steadily increasing, and prices are 
somew hat firmer. 

The tin-plate trade is dull and inanimate, and a large 
number of the workmen are but indifferently employed. 

Steam coal proprietors have an average number of orders 
on their books, and for house coals the demand is steadily 
increasing. “ 

Locomotive Buinpixe rn Rvssta.—The first, ten loco- 
motives ever built in Russia have just been completed at the 
works of Herrn von Struve at Kolomna, near Moscow. It 
is said that no pecuniary assistance on the part of the Govern- 
ment was required by these gentlemen for this purpose. 


imerican ayp Geamaw Tetsenarnuic IyTercomuvunt- 
caTion.—The British Transatlantic Telegraph Company 
have given over for a period of five years one of their cables 
—the older one—te a Berlin company, for which 10 per 
cent. of the charges exacted will be made over to the London 
company. Under the agreement the cable is for the 
specifies! time placed at the exclusive disposal of the Berlin 
company. and may be used by the British company only 
in ease their other cable is out of order. To insure direct 
transinission of its telegrams, the Berlin Company will lay 
down a special cable between London and . The 
arrangement, it is hoped, will come into operation in June 
next. The German telegrams to and from America, being 
yearly only 12,000 in number, do not permit the German 
company to lay down an Atlantie cable of their own. It is, 
however, hoped that by the expiry of the agreement the 
intercourse between Germany and the United States will 
have sufliciently developed to enable the Berlin company to 
make themselves independent of the English cable. 








NOTES FROM THE NORTH. 
Griascow, Wednesday 
Glasgow Pig-Iron Market-—The local pig iron market 

is at present in a very healthy condition, higher prices and 
large transactions being the order of the day. On Friday 
last, for instance, about 12,000 toms were sold at 54s. 9d. a 
month, and about 4000 tons at 54s. 6d. cash. On Monday, - 
again, many lots were scld at from 54s. 7d. to 54s. Od. mn 
and 55s. one month. ‘The prices to-day have been 5is. 0d. 
cash, 54s. 10jd. ten days, and 55s. ld. one month. The 
quotations for No. 1 Gartsherrie and No.1 Coltness are 
respectively 62s. 6d. and 62s., and for No. | G. M. B. 54s. 6d., 
and for No 3, 53s. 6d. Ship ts are Hy high for 
this period of the year, as evidence, look at the following 
figures: Pig-iron shipments (from all Scotch ports) for the 
week ending 20th November, 1869 : 





tons. 
12,159 


This year 
6,258 


Last year 


6,901 
485,102 
525,891 


Increase... 
Total since 25th December, 1868 
For corresponding period in 1867-68 


Increase... 59,121 

The high prices in the Glasgow market are having the 
effect ot increasing the imports of Middlesbrough pig iron. 
For the week ending on the 23rd inst. there were 2005 tons 
landed at Grangemouth, as against 1230 tons in the corre- 
sponding week last year. But on the year there is a decrease 
of 48,751 tons up to the end of last week. Stocks are getting 
low, indeed, at Gartsherrie, Coltness, and Langloan stocks 
are practically ai/. It is rumoured that more furnaces are 
about to be blown in. 

Association of Engineers in Glasgow.—The first meeting 
of this association for the present Session was held last week, 
when the president, Mr. William George Bowser, delivered 
his opening address, in which, after briefly sketching the 
various papers read during the last session, all of which had 
proved most interesting, useful, and in thorough keeping 
with the objects of the association, he congratulated the 
members on the honour conferred on the association by the 
acceptance of honorary membership by Sir William Thomson, 
Robert Napier, Esq., of Shandon, and E. J. Reed, Beq., Chief 
Construetor of the Navy; and in feeling terms alluded to 
the loss they had sustained in the death of John Elder, Eeq., 
who also had become an honorary member. He then alluded 
to the several important engineering works in progress and 
in contemplation in connexion with the city, and concluded 
by urging upon the members to do all they could to realise 
the object of their association, and extend to others the many 
benefits it was calculated to confer. 

Institution of Engineers in Scotland.—At the ordinary 
meeting of this body last week, the interim president, Pro- 
fessor kine, in the chair,a long paper entitled, “On 
some Improvements in the Seantlings of Iron Steam 
Vessels,” by Mr. John Price, was held as read, and dis- 
cussed at some length; but owing to the absence of a num- 
ber of the shipbuilder members, and to the short time that 
the paper had been in the hands of members, the discussion 
was adjourned till the next ordinary meeting. Thereafter a 
verbal communication of great interest was made by Mr. 
Walter Montgomerie Neilson regarding a suggested form of 
ferry steamship for the Channel passenger traffic. Mr. 
Neilson suggests a vessel of 350 ft. long by 75 ft. broad, and 
having only some 4} ft. draught of water. She should be 
worked by a pair of paddles near each end, and to give 
steadiness, or, in other words, prevent rolling, Mr. Neilson 
would have a keel of 20ft. in breadth, movable, and that 
could be raised by means of a pair of donkey engines when 
the vessel approached the harbour at either end of her 
voyage. The communication gave rise to a very animated 
diseussion, and a very favourable opinion was expressed re- 
garding Mr. Neilson’s novel ideas. It was illustrated by 
some sketches indicative of the sort of thing that would in 
Mr. Neilsons’ opinion do for the Channel traffic. 

New Lighthouse Apparatus—In the Lochindaal Light- 
house, in the island of Sieg, Argyleshire, which was exhi- 
bited for the first time on the 15th inst., Messrs. Steven- 
son, the engineers to the Northern Lighthouses, have intro- 
duced dioptric prisms of a new form. ‘They are fully de- 
seribed in the last volume of the Transactions of the Royal 
Scottish Society of Arts, by Professor Swan and Mr. Thomas 
Stevenson, but the following will sufficiently explain their 
nature: The light which passes behind the flame has hitherto 
been sent forward by two optical agents, so as to mingle with 
the front light, and thus to reach the eye of the mariner; 
but the object is now effected for part of the upper core of 
rays by means of the new prisms alone, so that one agent is 
saved, and the loss of light by absorption and superticial re- 
flection is prevented. ‘The prisms act by refraction and total 
reflection, and they consist of glass of the ordinary index of 
refraction. By means of these prisms and aspherical mirror, 
the whole of the back light is sent forward. There can be 
no doubt that the Lochindaal prisms will come into general 
use in lighthouse illumination, the more so as they can be 
modified in various ways to suit the requirements of different 
localities. 


A Satz or Wan Vesse1s.—The Lords Commissioners of 
the Admiralty have directed the sale of another batch of 
war vessels, lying at Portsmouth, Sheerness, and Devon- 
port. The list includes Her Majesty's screw frigate Emerald, 
2913 tons, built at Deptford in 1856; the screw sloop 
Miranda, 1039 tons, built at Sheerness in 1851; the serew 
sloop Wasp, 974 tons, built at Deptford in 1850; the screw 
sloop Sharpshooter, 503 tons, built at Blackwall in 1846; 
the screw sloop Niger, 1002 tans, built at Woolwich in 1846; 
the paddlewhee! steam vesse] Thais, 302 tons, built at Messrs. 
Laird’s yard, Birkenhead, in 1856; and the hulls of the 
steamers Coronation and Plym. The sale, which will be 
the third of war vessels since the Recess, will be held at 
Lioyd’s Captains’ room, Royal Exchange, in the early part 
of the ensuing month. 
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THE HOLBORN VIADUCT. 


To rug Epiror ov Exaixgenine. 
Sie,—Having, ‘im common with the 
considerable 


world |. 
generally, taken interest in the causes of failure 


of the granite columns of the bridge over Farringdon-street, 
and also having devoted much attention to the subject of 
iron arches in and to the t ease in particular, 
I venture to to you the following observations in the 
hope that they may prove of interest to your numerous readers. 
The particulars of the structure now under discussion have been 
chiefly taken from your excellent account of the — with 
illustrative engra im the number for June 18, 1869, 
together with several personal examinations of the bridge. 


Le 


entount — ee ——-- —- ———_—___-_—_— 
























The situation of the cracks in the columns, on the sides | rest upon 


nearest the roadway, at once leads to the notion of the evil 
being caused by their canting over, an idea which subsequent 
consideration and calculations fully vege ys confirm. — 
people are aware of the } increase of pressure brought 
upon any mass of matter sella as a column when the line 
of pressure ceases to with the axis, so much so as 
that, in any prismatic body of rectangular section, a 

of these centres of pressure, equal to ith of the width, doubles 
the pressure upon the outside filaments. 

In the hexagonal figure the effect is still worse, for then a 
removal of the .14 part will double the pressure. I shall now 
endeavour to show how this tendency of the columns to tilt 
over arises, which may ehiefly be attributed to two causes, 
the first being the great difference in weight of the two half 
arches over the road and footpaths respectively, and the 
second the difference in radius of curvature of the two 
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such pier, unless either the arches meet in one over the pi 
or else rest upon it at distances from its centre p 
inversely to the weights of the half arches. 
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square foot at the outside fibres 





th cast iron, and letting this 








































eurved rib between each pair of ribs, and bolt them 
The engravings for illustration are: Fig. 1, longitudinal 





THE “THISTLE” EXPLOSION. 
s 


To tux Eptron oF . 6. 

Srr,—At the late on this unfo necident no 
allusion was made to the fact that théfues of these boilers 
were not or sof T or | iron in 
the manner which Dr. has so well proved to be 


and experience has shown to be so beneficial, iu carry - 


F 
f 
3 
c 
z 
4 
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i 
8 
g 
sf 


water over the furnace crowns, w 
gauge glass, is 1j in. 


Y 
London, November 24, 1869. Sray. 


THE ROYAL ALBERT HALL. 


To tux Eprror or Exotneenrixe. 











would kindly state whether Iam correct in my deductions 
he would oblige. Yours 
November /6, 1869. 0 


ben} commented upon these letters on another page. 
—Ep. E. 








REVERSING ROLLING MILL ENGINES. 
To tux Eprror ov Enoiyexnine. 

Sirx,—Some of the stee! makers having doubted that the 
engine, which you kindlyillustrated a short time since, 
do the amount of stated, we have written to 
Siemens’s Steel Works, and they reply ae : 

“ Have rolled 10 Mid rails 80 Ib. section in 
16 minutes, weight about 2 tons, 7 ewt. 3qrs. To do this 
we reverse 100 times, bat have frequently, by way of trial, 


ge 


. | reversed the engines 75 times per minute. Have 


in both roughing and finishing rolls at once, and have 
stopped both in rolls and started at pleasure. We have 
also rolled a bloom 16 ewt. 2 qrs. to a rail.” Hoping you 
will kindly insert this, 

I remain yours 


Vulcan Ironworks, Bradford, November 19, 1860." 
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NOTICE OF MEETING. 

Tus IxstrrvtTion or Crvit Enornegers.—Tuesday, November 
30, at 8 Pw. 1. Renewed discussion upon M. Gaudard’s paper 
“ On the Strength aad Resistance of Materials.” 2. “On the Pablic 
Works of the Province of Canterbury, New Zealand.” By Mr. 
Edward Dobson, Assoc, Inst C.E. 
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THE SUEZ CANAL. 

Tue present year, moving forward slowly amidst the 
stagnation of depressed trade and the absence of 
engineering activity, has, nevertheless, witnessed the 
achievement of the two greatest constructive works 
that have ever been undertaken—the Pacifie Railroad 
and the Suez Canal. The engineer of the former has 
stretched an iron road across the breadth of the 
American continent, contending successfully against 
all the obstacles which Nature in her most formidable 
aspects arrayed against him, scaling and piercing tre- 
mendous mountain barriers, crossing the broad rivers 
which flow, now through ravines almost impassable, now 
spreading themselves over valleys which are wilder- 
nesses, or struggling through broad ex s of alka- 
line deserts, eowni even pac agra havi 
to transport all materials for thousands of miles, an 
to support his vast army of labourers in territories 
deserted even by native tribes. 

The engineer of the Suez Canal has severed the 
narrow link which coupled two great continents, with 
some hundred miles of cutting, by so doing has 
connected the Mediterranean with the Red Sea, and 
opened a short and more direct route to the eastward 
seaborne traffic of the world. The grandeur of the 
work lay in its magnitude, not in any great obstacles 
calling forth excessive engineering skill: it has 
been the work of the financier the contractor 
rather than of the engineer. The difficulties of the 
Pacific Railroad lay in its construction, those of the 
Suez Canal will be found to exist in its maintenance. 
In its formation history has repeated itself, and the 
relics of the ancient canal (now hardly to be traced) 
attest how surely Nature heals the wounds made on 
her surface, and how she is ever working to efface the 
signs of labour and skill, more es’ iy in a tract 
like that which has hitherto united continents of 
Asia and Africa. But the task is accomplished with 
comparative success, and the Suez Canal, exclusively 
a French undertaking, deservedly brings its meed of 
honour and glory to its engineer, which are diffused 
one the a. as yer We have so o— —— 
such complete detail, enlarged upon the history 
canal, pe described the iene as it gradually 
developed into a practical shape, giving illustrations 
aud descriptions of the progress of the work, that a 
repetition seems be superfluous, 
ing on record the event of its opening, and giving 





although in plac-| been 





that 


ogy he made publie, 
Egyptian Government were 
saw the scheme which he had been agitating for 
many years take a practical and definite 
1854, Abbas-Pacha was succeeded 
Said, who, as a 
entered warmly into his scheme, and 
forward to aid and 


interest and co-o 
sec 


b 
personal friend of M. 


ut 
it. On the Soth of N 


? 


vember, 1854, he granted to the promoter the first 


concession for the work. We have no space to 
all the tedious international transactions which 
themselves over many years, and from whic’ 


scheme, now ge pr ge gradually evolved itself; the 


dates, however, 
the antecedents 


follow 


a! 


of the principal events connected with 
of the project possess interest. The 


second act of concession was granted to M. de 
by Mohammed-Said Pacha, on the 5th of January, 1856, 


at which time also the preliminary 


articles for the con- 


struction, maintenance, and working of the canal were 


sketched out, as well as the statutory 


regulations of the 


intended company. The public subscription list was 
opened in November, 1858; in Franee 21,229 sub- 
scribers speedily swelled the list, which was afterwards 
increased to 25,000, and on the 25th of April, 1859, 
the first spadeful of sand was turned at Port Said, on 


the narrow bank 


between Lake Menzaleh and the sea. 


At the commencement, the company hesitated to 


incur the whole responsibility of 


ucting such a 


vast work, and a contract was entered into with M. 
Hardon, who undertook the work of contractor at 


prices 


upon at the previous International | had 


Commission, and with the agreement to make over to 
the company 60 per cent. upon any saving he might 


be able to 


t in the estimates during the 


progress 
of the canal. Subsequently the system was not found 


to work advantageously, and upon the payment of 
compensation, the company waned M. Hardo 


n of 


his contract, and took it into their own hands. The 
work under the new system was divided into four 


contracts. The 


first was taken on the 20th of October 


1863, by M.M. Dussaud, and comprised the manu- 
facture and placing in position 327,000 cubic yards 


of artificial 


Said, the total amount of t 
the docks and port 


ks for the piers and harbour of Port 
contract bei 


first 37.28 miles of the canal was made on the 13th 


. 


of January, 1864, and comprised an amount of exca- 


vation equal to 
whole value of 
third contract of 


was for formation of eight miles 


cluded the com 
the high lands 


The estimated quantit 


about 28,383,600 cubic yards, the 
the contract 
October, 1863, taken 
canal, and in- 

ion of the i hrough 
El Guisr, between Lakes and 
of excavation in- 


eluded in the contract was 11,772,000 cubic yards, 


and the lump su 

MM. Borel 
on the Ist of 
Red Sea, 


spel 18687 ft tacladed ns hereth 
i, 18647 it ine f 
598 miles of the axadl ’ 


m 560,0002, 
entered upon their work 


between Lake Timsah and the 
were 32,046,000 i in thi 


Besides the actual work of the canal itself there was 


rs af hon 

the erection of w 

rers, and the su 
the desert where no water was 


army of Jabou 


and buildings for the 
ply of fresh water in 
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early as 1861 important advances had been made 
at Port Said. It then possessed 2000 inhabitants 
dwellings, shops, factories, mills, all the 

iliaries, in fact, to the jon of 
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together with dredging machines upon the locality.| mean width of 250 


With the appliances now brought to bear, a 
progress of some 522,200 eubic yards per month was 
anticipated, and the most elevated points above the 
level of the sea, were reduced about six feet below 
that lewel. ‘The traffic at Port Said showed, too, a 
notable advancement, 260 ships of 40,000 tons having 
arrived there daring the year, together with 24 ad- 
ditional dredgiug machines. 

By the 15th of Jaly, 1863, great progress had been 
achieved. Besides the channel which had been cut 
cetween Kantara and Ferdane a second parallel 
bhannel on the western side was formed 49ft. 2 in. wide 
on the water line, and from 3 ft. to 6 ft. 6 in. in depth. 
By the aid of this second canal, an independent 
passage Was ned for the light traffic between 

antara and E) Guisr, while the dredging machines 
in the first channel were left uninterrupted to their 
work. Betweew these parallel canals, the outer banks 
of which corresponded with the eastern and western per- 
manent slopes of tle Suez Canal, a wide causeway was 
left, useful for disembarking and for the dredging 
machines. 

Eighteen thousand labourers had been thrown 
upon the deep cutting at El QGuisr, and between 
November, 1862, and July, 1863, the hill was severed 
with an opening 49 ft. 2in. wide and 6 ft. 6 in. 
in depth, and the waters of the Mediterranean 
flowed into Lake Timsah beyond the plateau. 
There had been 5,689,000 cubic yards of cutting in 
this length to effect this, at an outlay of 110,000/. 
Some of the excavations had been carried to spoil for 
a height of nearly 70 ft. 

Beyood Lake Timsah, and between it and the Bitter 
Lakes, is the second plateau, the heights of Serapeum 
and Toussoum; this had been already attacked; 
7,848,000 cubic yards had been excavated, leaving an 
opening 190 ft. 3 in. wide, at a level of 6 ft. 6 im. below 
the Mediterranean. Meanwhile the work of en- 
larging and eutting the sweet water canal towards 
Suez was pushed forward with a width of 26 ft. 3in. 


at the bottom, and 64 ft. at the water line, the draught | 


of water being 6 ft. 6in. ‘This extension ran south- 
ward from Ismailia. At Port Said, too, the same 
activity prevailed. Four dredging machines were 
working night and day deepening the channel and the 
harbour, and depositing the foundations of the future 
town; 22,250 cubic yards of béton blocks had been 
putin place for the western jetty; the stage before 
mentioned was complete, and cranes for unloading 
vessels were established on its quay fronts. At the 
other extremity of the canal—the port of Suez, twenty- 
one dredging machines were in full work; three 
others were being erected ; and besides these, each of 
whieh worked up to a full duty of 13,000 cubic yards 
a month, twenty new ones were about to be put into 
work, each of treble the capacity. 

Reviewing the progress that has been made in the 
work of excavation up to the middle of 1864, we find 


ft., and 16 ft. 6 im. deep. ‘The 
capacity of the was thus vastly increased, and as 
the depth had excavated to 16 ft. 6 in. it beeame 
a secure and extensive anchorage for vessels. MM. 
Dussaud had proceeded rapidly with their work of 
construction, so that in “3865 the western jetty was 
19 ft. 8 in. from thie bottom, while’ the. eastern 
was advancing with equal idity. As to the 
canal itself every effort was made to push forward 
with despateh the work of widening and oe 
the echaunels already made between Port Suj 

and Timsah, with a view to getting the large 
dredgers at work southward. Messrs. Borel and 
Lavalley had widened that portion running 
through the deep El Guisr cutting from 183 ft. 9 in. 
to $28 ft. at the water level. This widening enabled 
the contractors to give to the banks the permanent 
slope, and the idea of paving the banks with rock- 
work was abandoned. Thirty-two dredging machines 
jhad been busy on this work, and now the large 
|“ dragues a longs couloir” were introduced, a descrip- 
tion of which will be found on page 451 of the second 
volume of Excinzznrc. By means of these, the 
earth taken out was deposited 220 ft. from the dredgers, 
and the work greatly facilitated. The same con- 
tractors were also busied upon the portion of the 
canal between Lake Amers and Suez, and on this 
section a large amount of preliminary dry excavation 
was now removed until a channel was made, and the 
water from the Ked Sea admitted to permit the entry 
of the dredging machines. At Toussoum, just beyond 
Timsah, a channel was opened for a length of five 
miles: between the Bitter Lakes and Suez, the rocky 
earth at Chalouf was partially removed for a lengt 

of 40 yards; 117,720 cubie yards of earth, and 
39,240 cubic yards of rock were removed. In 1864, 
the Viceroy had thrown an army of 80,000 men into 
the extension of the fresh water canal, in order to 
secure at all stages of the Nile a cdnstant supply of 
fresh water. By October, 1865, this work was 
finished all but 2,616,000 cubic yards. 

In August, 1867, the western pier of Port Seid had 
|attained a total length of 7216 ft., aud a height of 
28 ft. from the foundation, the eastern pier was finished 
for more than half its ultimate length. The contractors 
had sunk 151,420 cubie yards of béton blocks into 
place, each of 13 cubic yards, and weighing 19 tons, 
nearly half the amount of their contract, there remain- 
ing only 176,500 cubic yards to immerse. The rate 
‘of advance had amounted to 30 or 40 blocks a day, 
jand the work gave promise of a speedy completion. 

The “ dragues & longs couloir” established in 1865, 
were at work upon 37 miles of the canal between Port 
Said and Timsah, the bottom had been excavated 
partially to a depth of 19 ft. 8in., the bank slopes 
dressed to their proper angle, and the process of 
| widening in the cutting between Lakes Timsah and 
| Amers, had been extended to the full width of the 
j}eanal. During the year ending May, 1867, there had 








the company announced the date-of opening as-the 1st 
of October in the present year, relying upon the ex- 
tent and efficieney of their plant to remove more than 
two millions snd three-qnarters of cubic yards a 
month. There were then oupnaee upon the ground 
sixty dredging machines of all kinds upon the canal ; 
twenty-two inclined planes, and 7500 men employed 
on the work of excavation. 

On the 2nd of Jast August, M. de Lesseps an- 
| nounced to lis company, that there remained only five 
millions of yards of spoil to be removed, and the date 
of opening was thereupon defioitely fixed for the 17th 
of the present month. At the date of this announce- 
ment, the position of the works stood thus: Messrs. 
Dussaud had finished their contract for the pier at 
Port Said, including the lighthouses and other 
works; the entrance channel made its full width, had 
attained a depth of 29ft.6in. Between Port Said 
and the Bitter Lakes the canal had been formed to its 
ultimate breadth, and 49 d were at work in- 
creasing the depth; the Bitter Lakes themselves had 
been filled, and the dry cutting between this point and 
the Red Sea had been finished for seven-eighths of 
its length. The navigation channel to the Suez har- 
bour and the harbour works themselves, were prac- 
tically complete, and a breakwater 4920 ft. in length 
had been formed close to the canal entrance for its 
protection. 

Such is the story of the progress of the Suel Canal ; 
a history of long continued and monotonous labour ; 
presenting scarcely more than the recurring record of 
millions of cubic yards of sand and earth removed. 
But it is none the less a vast and monumental work, 
because it is the triumph of contractors rather than of 
engineers. “Gesta DEI PER Francos, le Canal de 
Suez est I’ceuvre de Dieu et de la France,” says M. de 
Lesseps, at the conclusion of his labours. “We've 
got through praying and are going to strike,” was the 
message which sped from Promontory Poiut to all the 


cities of the Union, after the thanksgiving had been 
uttered, and the hammer was about to descend on the 
last spike which completed the Pacific Railway. 
Characteristic sentiments of two great nations on 
the achievement of two great national undertakings ! 


THE MOUNT WASHINGTON RAILWAY. 

Asovt a dozen years ago, Mr. Sylvester Marsh, 
then of Chicago, conceived the idea of constructing a 
railway up tie rugged slopes of the White Mountains 
of New Hampshire, with a novel outfit of rolling 
stock, capable, as he believed, of transporting the 
throng of summer visitors to the summit of Mount 
Washington, 6000 ft. above the sea level, on grades of 
lin 3. The boldness of the plan, emanating from a 
man who laid no claim to professional knowledge, 
caused it to be looked upon as visionary and imprac- 
ticable. For along time Mr. Marsh vainly importuned 
engineers and capitalists to endorse his scheme. A 
small model of his track aud machinery was on exhibi- 





that between Port Said and Ferdane 1,600,000 cubie | been excavated from the Lake Menzaleh section | tion for years in the Merchants’ Exchange of Boston 


yards had been removed ; about 6,000,000 cubic yards 
in the El Guisr cutting; and 2,800,000 cubie yards 
beyond Lake Timsah, in the Serapeum plateau. 


1,883,500 cubic yards, and a million and a half yards 
had been taken from the Lake Ballah district. In 


the El Guisr cutting 4,500,000 yards had been taken | 


Work had begua in earnest about the southern end of | from a total of 5,411,000 yards; the dredging ma- 
the canal. The excavation of the high land of El| chines in the neighbourhood of Ferdane had excavated 
Terraba, between Suez and the Bitter Lakes, was pro- five and a half millions, and Lake Timsah being filled 
ceeding. The Nile, too, found a vent for a portion of | to the sea level, excavators were at work taking out 


its waters at Suez; for the fresh water canal had been | the ground to the requisite depth, and eight of the | 
largest size dredging machines were at work upon | 


completed from Ismailia quite across the Isthmus. 
Its execution had oceupied thirteen months, and en- | the Serapeum plateau, doing a monthy duty of 
tailed the excavation of 4,375,000 eubie yards of | 40,000 eubic yards. The channel beiag opened to the 
earth. The Port Said water supply, too, was nearly | Bitter Lakes the water was admitted, and in January, 
perfected, for it had been found necessary to establish 1867, the dredgers were at work, reducing the 19} 
pumping engines near Ismailia, and raise the water | miles which separated them from the Red Sea. In 
into distributing mains, which were laid along the|the Suez harbour, too, the work of excavation and 
course of the canal towards Port Said, and in 1864, construction went forward. In this year almost the 
the work was completed to Ras-El-Ech, in the | {first receipts of the company were recorded from the 
Menzaleh lagune, within ten miles of its destination. | transport of goods, and a net sum of 20,855/. for the 


At Port Said inself about 30 acres of made ground, | first six months of that year is recorded. For its | 


raised 6 ft. 6 in, above the sea level, showed the result of | whole length, the canal was indeed in full activity; 
the constant ee. The stage in the harbour had | 17,768 horse power iu. steam engines was employed ; 
been also prolonged 167 ft. seaward, and 154 ft. to- | the monthly eonsumption of seni Suing 12,200 tons ; 
ward the land, In 1864, by the advice of M. Pascal, | the population had augmented to 25,000 ; but of these, 
the engineer of the port of Marseilles, a change was | 13,000 were labourers, half being natives. The 
made in the arrangements of the jetties at Port Said.| works were now beginning to assume a somewhat 
Originally it was intended that the two piers separated | finished aspect, and all the world was eagerly looking 
by a distance of 1312 ft. should run parallel through- | forward to the triumphant end. In 1868 the piers at 
out their length. In the altered position this width| Port Said were approaching completion; .the con- 
of 1312 ft. was maintained only at the ends of the! tractors had only 43,200 eubic yards of béton blocks 
piers—the entrance to the harbour ; from that point | to manufacture, aud but 75,700 cubie yards to lower 
they diverged, so that at the landward end the dis-| into place. In the harbour, 4,560,000 ont of a 
tance between them was increased to 4630/{t., andanex-/ residue of 6,108,000 yards had been removed, and 
pause of water of 563 acres was obtained for harbour-| one of the vessels of ies Impériales had 

. The machines at work in the navigable | entered the . As far as the dredging 
channel had opened a passage to the pier heads of a| works were almost finished. By the middle of 1868 





without attracting any effective attention, and his 
| application to the Legislature of New Hampshire for 
% charter was granted almost by default, nobody 
believing that 1t would ever be heard of again. 
But the projector was persevering, and at length 
sueceeded in enlisting the attention of parties in- 
terested in the various lines of railway over which the 
summer travel passed to and from the mountains. By 
their aid, in 1866, a short piece of experimental track 
was laid up the lower slope of the mountain, and an 
engine built to attempt the ascent. The experiment 
was successful. Capital was obtained to push it 
further, and in August, 1868, the line was opened for 
travel to a point within three-fourths of a mile of the 
summit, and at the commencement of the season of 
1869 it was completed and put in use to the tip-top 
house, on the crown of the mountain. 

At first nervous travellers avoided the very airy 
looking conveyance, and only the bolder half tried the 
| new and easy mode of ascent. A still smaller pro- 
— attempted the descent, which was the most 
| fearful looking of the two. But as no accident 
| occurred—and it was demonstrated that ample provi- 
| sion had been made for.the ordinary breakages and 
| derangement of machinery or tracks—confidence was 
established, and the road obtained all the patronage 
that its equipment could accommodate. In illustra- 
tion of its apparent safety, it may be stated that more 
than nine thousand tons of construction material have 
heen transported over it, and great numbers of passen- 
gers, without accident or injury to property or person, 
the only individual ever injured being one of the 
workmen, who, having a careless habit of taking an 
easy way of getting down one of the steep inclines by 








placing a board on the centre track and sliding upon 
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it, came to grief and a broken leg one day for want of 
a suitable brake on his machine. 
The road bed of this extraordinary structure is 
mainly a timber trestle work, cut from the forest of 
spruce that covers the lower slopes of the mountain. 
The rails are of the ordinary strap pattern on wy 
tudinal timbers, with a gauge of about 4 ft, In t 
middle of this track a third longitudinal timber is 
securely fastened, and° surmounted with a heavy 
rack or ladder of: wrought-iron, into whieh steel 
pinions work from the engine and car, the motive 
power being a locomotive engine working th 
counter-shafts and pinions into this fixed, rack, Irom 
pendants from the engine and car with . turn- 


ing under the longitudinal ee a _ possi- 
bility of the train being lifted from the track by wind, 
ion of atmospheric. 


or other force, and by a 
brakes and brake straps on the pinion shafts the train 
can be stopped under all i 

The engine is placed below the ear, and retains its 
position both in the ascent and deseent. 1t has an 
upright boiler and horizontal eylinders, with crank 
rod continuation of the piston, like an ordinary loco- 
motive. The weight is about 7 tons. 

‘The car body is of the ordinary American pattern, 
but about half the common size and capacity, mounted 
on four wheels only. °The weight is about 4 tons, and 
the seats are placed as in a common American car, 
and so hung on stirraps as to retain their horizontal 
position under all cireumstances, an advantage which 
is quite manifest when the incline brings one end of 
a 30 ft. car 10 ft. higher than the other, 

The time occupied in the ascent or descent of the 
three miles of railway is about one hour. The maxi- 
mum grade ig 1700 ft. to the mile, and the average 
grade, from the elevated platform, where the road now 
starts at the foot of the mountain, is 1300 ft. per 
mile, 








THE FESTINIOG RAILWAY. 


Tue little Festiniog Railway, of 2 ft. gauge, pre- 
sents a striking example of oo ial success, 
did its yearly accounts come before the general public 
they might, perhaps, create a feeling of astonishment. 
The original enpital of the company was 36,0001, ap- 
plied to a line of 13 miles, but, their borrowing 
powers being exhausted, they have since almost recon. 
structed their line, erected workshops, manufactured 
their rolling stock, &¢,, wholly out of revenue, until 
the whole expenditure now stands at about 66,000/., 
the company having this year obtained powers to 
capitalise the revenue this applied. mn 

In the year ending June 30th, 1868, the train mile- 
age was 46,732 miles, averaging six trains each way 
daily for the 313 working days of the year, or, say, 
1878 down trains loaded with slates. The weight of 
slates taken into Portmadoc was 112,052 tons, equal to 
nearly 60 tonspertrain, while 1 4,693 tons of merchandise 
were carried on the return trips, besides passengers, 
both ways, paying 3381/. ‘The slate trucks, of course, 
return empty from Portmadoc to the quarries, the 
earnings from slate traffic being wholly derived from 
the down trains, although, by the usual railway fiction, 
the trains which really run all the way down hill, are, 
we believe, called “up trains.” The carriage of 
slates returned 15,798/. 18s. 7d., equal to nearly 
2s. 10d. per ton carried, for the 13 miles down, or 
2d. per og = mile, and 13s. 64d. per down train 
per mile. The total receipts were 22,852/. 13s. 5d., 
or 9s. 93d. per train mile in both directions. The 
working expenses were 9700/., or, say, 42 per cent. of 
the earnings, but of this sum, 1223/. were royalties 
paid under the name of “to: »” 7792. were parish 
rates, 382/. passenger duty and income tax, 1481/. for 
station masters and staff, &c., the charge to locomo- 
tive department being 700/. only. The actual locomo- 
tive expenses are very moderate, notwithstanding that 
with driving wheels but 2 ft. in diameter, and with 
coal at 15s. per ton, the cost of fuel is necessarily 
rather high. Thus it will be seen that the net profits 
of this little railway have amounted to more than 30 
per cent. of the orginal capital, and to upwards of 
124 per cent. on the total outlay on the undertaking, 
the larger portion of which has been paid out of 
revenue. 








Tue Proposry Caasset Faray.—The Right Honourable 
G. Ward Hunt, the Honourable Phili 





ROOF. OF THE ROYAL ALBERT HALL. 
We have received several letters to 
the roof of the | Albert. Hall, and it en Ie 
some unnecessary cort if we state y 
which the principals of that roof 

r stand. An inspection of the engrav ings of this 
ro@f which we published in our number for the 20th 


of August last, will show that wedges are interposed 
anes in which the eds of the 


betws princi 
and to the wall plate whi 
receive the -An erecting the roof these wedges |. 






safficient to thrust due to the weight 
of the prinei bat while the additional 
oe pe a ty ae 
aced u ¥ 

a pe 
Under no ive strain 
come upon the'tie prea iy a of our correspondents 
ap to i 

the roof of the pees gor agp 


“ae er ogre the thr 
principal is borne 
regards the effect “on 
it may be mentioned that the differe 
— expansions of iron and brickw 
is but very slight, i n 


ZF, 
gf 


g 


distortion by any unequal load 
&c., and = vada structure is a highly 
example of sound and economical design. 


= 
SOMETHING NEW IN LOCOMOTIVES. 


Iw our number for April 2nd, 1869, page 232, under the | it i 


heading of “ Higher and we stated that “ Mr, 
Thomas Harrison, one of ‘the concessionaires of the Cerro 
de Pasco Railway of South America, has lately visited Eng- 
land. His line will have a summit 14,200 ft. above the 
sea, or nearly 
from the sea in the direction of the line there are 36 miles 
of road through and over, mountains and precipices, and 
along. which only mules can travel. How are the locomo- 
tives to be carried over this road? Everything, it would 
seem, should be carried in pieces, the boiler separated from 
the firebox, the tubes in a fagot by themselves, &e. Some 
clever scheming will be required.” 

The solution of this problem was entrusted to Messrs. 
Manning, Wardle, and Co., of the Boyne Engine Works, 
Leeds, whose reputation as designers and builders of light 
locomotives for special purposes is well known, The line 
is 3 ft. Gin. gauge, and is laid with flange rails of 45 Ib. 
per yard, the radius of the sharpest curve is 800 ft,, the 
steepest incline is 1 in 37, and greatest gross load about 
80 tons, so that the duty to be performed by the engines 
was not so exceptional as the difficulty of transporting them 
for some 70 miles (not 36 as above) upon the backs of 
males over the Cordilleras of the Andes mountains, The 
maximum weight allowed for any one piece or package was 
800 Ib., and no object was to exceed 7 ft. in length. The 
engines have outside cylinders 12 in. diameter, and are carried 
upon six wrought-iron coupled wheels with steel tyres; the 
tanks are of the “saddle” from resting upon the boiler 
barrels. 

As we expected, “some clever scheming” has been required 
to conform to the stipulated weights, of course the boilers, 
tanks, frames, and wheels, and in fact all heavy parts go 
out in piéces; for instance, the cylinders and steam chests, 
usually cast in one, are in this case made in five pieces, the 


frames are made in sections, and the wheels, tyres, and and 


axles are all separate. Messrs. Manning, Wardle, and Co., 
have also constructed a fixed workshop engine, and boiler, 
together with a wheel lathe, drilling machine, lathes, blow- 
ing fan, and smiths’ hearths and tools. in this case the 
maximum weight allowed was only 15° lb, for each pack~ 
age. This necessitated the fast headstock of the wheel 


lathe being made in no less than fourteen pieces, and yet! + 


these are so contrived that an ordinary observer would not | 
notice anything special about it. A staff of boiler makers 
and fitters in charge of a leading erector have been engaged 
to go out to Peru to erect the engines on their arrival. So 
far as we know, these are the first locomotive engines which 
have been sent oat from this coontry in such small pieces. 
They have been entirely designed and built by Messrs. 
Manning, Wardle, and és, and have given every satisfac- 
tien to Mr. Edward Woods, the consulting engineer to the 
Cerro de Paseo Railway. 


Tue Navication ox rae Human —The old known 
pile, jetty, and throw out extensive land works, irrespective 
of cost, so as to improve the navigation of this part of the 


river. 
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COAL-CUTTING MACHINERY. 


DESIGNED AND CONSTRUCTED BY MESSRS. FREDERICK HURD AND CO., ENGINEERS, ROCHDALE. 


Fic.2. 


Fic.3 


3 FEET OF woRE 1 


£--- 


Tue coal-cutting machines hitherto introduced, may be 
divided into two chief classes, these consisting, the one of the 
“pick machines,” and the other of machines which cut the 
mineral by grine some kind of planing motion to the tools 
employed. th these chief classes include several minor 
varieties, and the latter class especially comprises many 
machines differing widely from each other. Notwithstanding 
their differences of arrangement, however, these “ planing” 
machines, as they may be called, may be near! ail classed 
under two subdivisions, one heing that in which the cutting 
tools have a simple reciprocating motion given to them, 
the other that in which the cutters are carried by a revolving 
bar, as in Mr. Davies's machine, recently described by us. 
Each of these methods of giving motion to the cutters has 
advantages and disadvantages peculiar to itself: thus, for 
instance, amongst other things, when the tools have a re- 
ciprocating motion there is the disadvantage of a loss of time 
during the return stroke, and the further evil of the thrust 
upon the machine being an intermittent, instead of a steady 
one, while in the case of the machines with a rotary cutter 
bar, the quantity of coal cut away in grooving or under 
cutting is somewhat greater, on account of the space required 
for the cutter bar, than it otherwise need be. 

We have been led to these remarks, by our attention 
having been drawn to a new arrangement of coal-cutti 
machinery recently introduced by Messrs. Frederick Hu 
and Co., of Rochdale, in which the defects we have just 
mentioned appear to us to be avoided. Messrs. Hurd and 
Co.'s coal-cutting machine belongs to the “planing” class, 
and it may be said to hold an intermediate position between 
those with reciprocating tools, and those having rotary 
cutter bars. Referring to Figs. 2 and 3 of the engravings, 
which we annex, it will be seen that in Messrs. Hurd and Co.'s 
machine the cutting tools are fixed to the alternate links of 
a chain of liar construction, this chain ing over a 
pair of chain wheels, one of which is driven by a small engine 
as we shall explain presently. The construction of the “ tool 
chain,” as we may call it, is very ingenious, and is shown 
clearly by the detail view Fig. 6. From this view it will be 
seen that the links are so shaped as to lock into each other, 
no connecting pins being required, and the chain yet pos- 
sessing all the flexibility. 

It will be w , from what we have already stated, 
that the tools in Messrs. Hurd’s machine have an action 
somewhat similar to the buckets of a dredging machine, the 





cut being a steady and continuous one. ‘Ihe frame, also, 
earrying the chain occupies but little space, so that a narrow 
cut can be made, and the machine altogether affords great 
facilities for adjustment. 

We must now describe more fully the engravings which 
we publish on the present page, of which Figs. 1 2 show 
an arrangement specially adapted for getting coal in narrow 
seams, while Fig. 3 is a plan of the machine drawn toa larger 
scale, and Figs. 4 and 5 are detail views of the chain wheel. 
Referring to these engravings, a is the frame of the machine, 
this frame carrying the oscillating cylinder, 6, of which the 
ape rod is connected to a pin in the face of the fly-wheel, c. 

e com air by which the machine is worked is ad- 
mitted to and re from the oscillating cylinder by ports 
in the trunnion, and is regulated by the oscillating move- 
ment of the cylinder itself, there being no slide valve. The 
crosshead is supported by guides fastened to the face of the 
cylinder. The wheel, ¢, is keyed to the shaft, c', which has 
on it a epur wheel, d, gearing into and driving a wheel, @', on 
the shaft, ¢, to which the star wheel, ¢*, for dnving the cutter 
stocks, e*, is fastened. This star wheel is shown in 
Figs. 4 and 5, on referring to which it will be seen that the 
teeth of the star wheel are hooked, so as to catch hold of the 
cutter stocks and prevent them being from them. 

The cutter stocks are, as we have stated, linked together, 
as shown in Fig. 6, without the aid of rivets or connectin 
pins, and they pass around 


4 
a plain pulley at the end of the 
cutter arm, the position of which is 


by ascrew and 
lock nut so as to take up the slack of the endless cutters. To 
the shaft, e, below the wheel, d, is keyed a segment of a worm 
gear, f, which gears into and receives motion from a worm, 
g', on the shaft, g. The pawl or catch, 4, on the lever, 4', 
receives a reciprocating motion from a wed cam, d?, cut 
in the lower face of the spur wheel, d', and a pin in 
the end of the lever, A*, runs into this , thus giving 
an oscillating motion to the lever, 4*, on tke fulerum, A’. The 
lever, A*, is connected to the lever, 4’, and as the pawl, A, 
moves, it advances the wheel, g*, on the shaft g, and the 
worm, g', gearing into the segment of a wheel, 7, turns the 
shaft, ¢, thus advancing the cutter arm to its . 

The pillars, i, are su at the bottom in the frame, j, 
and upwards to the roof through worm wheels, p’, in 
the frames, p; the shaft, k, extends across the machine, and 
on it are cut the worms, k’. To the ends of the shaft, k, 
are handles, k*, for the purpose of raising or lowering the 


KS et Fic.6. 


bracket, a, and the cutter arm, «*, The shaft, &, passes 
through the hollow shaft, g, which carries the bracket, a, 
and cutter arm, e*, and this hollow shaft is secured in 
bearings in the frames, p, by the screws, p*. The eccen- 
tric shaft, m, is for the purpose of — the friction clip 
against the hollow shaft, g, to secure the bracket, a, and the 
cutter arm, ¢*, at an angle to suit the rise or fall of the floor 
of the mine. 

‘The machine is held in position in the seam by the two 
clamps, i’, which are connected to the pillars, i, as before 
referred to; w is a pipe for admitting compressed air or steam 
to the cylinder, 5; n' is the exhaust pipe if steam or water 
is used. The frame, j, is suppor on three wheels for 
facilitating the moving of the machine in the mine or seam, 
and the wheels are connected to the frame by swivel studs 
to allow them to twist in any direction. 

Altogether, Messrs. Hurd’s coal-cutting machine possesses 
a great number of good points which render it entitled to 

ial consideration, and lead us to expect that it will do its 
work well. A thorough trial of it, we may add, will shortly 
take place, and we hope in due course to lay the results be- 
fore our readers. In conclusion, we should state that Messrs. 
F. Hurd and Co. have patented the above machine in 
America, France, and Belgium, as well as in this country. 








Tae Oxtersator oF Petrouzum Orn Weits.—The 
Wall-street Journal says that Mr. Drake, who put down the 
first petroleum oil well in America, and who at one time 
was worth 200,000/., recently died in the poor-house. The 
first derrick and engine still stand over the well, and are 
carefully preserved. “A monument is to be erected to his 
memory, which will contain a room in which the engine is to 
be placed.” 


Tus West Ixpia ayy Paxama TeteGrara.—The report 
of the West India and Panama Telegraph Company, to be 
presented to-day (Friday), states that the manufacture of 
the cable has been commenced, and 498 miles have been 
already com: to the entire satisfaction of the y's 
engineer. directors anticipate that the greater part of 
the cable may be sent out by March next. A communica- 
tion has been received from the Governor-General of the 
Leeward Islands, expressing a desire that those islands 
should be included in the company’s scheme, and negotiations 
are in progress for settling the terms. 
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HORIZONTAL STEAM ENGINE. 


DESIGNED AND CONSTRUCTED BY MESSRS, TANGYE, BROTHERS, ENGINEERS, BIRMINGHAM. 





Ws illustrate, above, a new form of horizontal engine 
which is now being introduced by Messrs. Tangye Brothers, 
of Birmingham, and which from theexceedingly neat character 
of its design, as well as from the general pore sve of its pro- 
portions, is worthy of special notice. The general arrange- 
ments of this engine, which Messrs. Tangye are making of 
various sizes of from one to twelve horse power, is so clearly 
shown by our engraving that but little explanation will be 
necessary. The bed-plate, front cylinder cover, crosshead 
guides, and plummer block for crank shaft bearing, are all 
cast in one piece, the cylinder with its valve chest being 
bolted to the end of the frame as in the Allen engine. The 
piston rod and \the crosshead are of cast steel, and the blocks 
of the latter are adjustable, so that any wear can be readily 
taken up. The connecting rod has a large end of the pattern 
that has been much used by our marine engineers, and it 
takes hold of « crank pin fixed in a dise on the fly-wheel 
shaft, this dise being proportioned so as to counterbalance 
the engine properly. The crank shaft has bearings of ample 
size, arranged as shown in our perspective view. 

An important detail of the —_ is the governor, which is 
of the clase designed by Mr. William Bellis, of Richmond, 
U.S., and which was fully described by us on page 278 of 
the present volume. is governor is driven at a high 
speed, and is very sensitive, and it is, moreover, so con- 
structed that, as we explained in our former notice, it shuts 
off the steam in the event of the strap, by which it is driven, 
breaking or os off. This is a valuable feature. Messrs. 
Tangye, we may add, have combined this governor with a 
stop valve, the whole making a very neat and compact 
arrangement. 

Altogether Messrs. Tangye have produced a very well-ar- 
ranged and substantial class of engine, without any unneces- 
sary parts, and we have no doubt that they will experience a 
large demand for them. In fact, in anticipation of this de- 
mand, we understand that the firm are laying down special 
machinery, capable of turning out twenty engines of various 
sizes per week, in addition to their other specialities, which 
at present keep 400 hands fully employed. Messrs. Tangye 
are well known as enterprising manufacturers of numerous 
useful novelties, such as the “Special” pumping engine, for 
example, of which they have turned out over 800 in about 
two years, and their success is due not only to their extensive 
commercial organisation, but also, in a still higher degree, to 
the ingenious manner in which they have pted special 
tools and machinery to their icular manufactures. There 
are, in fact, few factories which exhibit so many neat adapta- 
tions of means to ends as the Cornwall Works, and we recom- 
mend all those of our readers who have the opportunity to 
pay Messrs. Tangye’s establishment a visit. 





Taz Russo-Inpias Te~e@rarn Line.—Mr. Weaver and 
Mr. Barlow have just held a conference at Berlin with Herr 
von Luders, the director of the Russian telegraphs, to con- 
cert a tariff and other working details for the new Russo- 
Indian line. 





Across raz New Worup.—The Post Office department 
of the United States’ Government keeps a regi of the 
time oceupied in the transmission of the mails between San 
Francisco and the chief eastern cities. The average time be- 
tween New York and San Francisco is7 days 2 hours 25 
minutes; but frequent trips have been made in less than 6 
days and 16 hours. It is intended to reduce the schedule 
time, so as to bring it down by half a day on the average. 
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PHOTOGRAPHING 


We have received from Dr. Henry 
Morton, Professor of Chemistry in the 
University of Pennsylvania, and Resident 
Secretary of the Franklin Institute, a set 
“tule ie tee tre during the _ 
eclipse in Iowa by a party organised 
abated by himself, and consisting of 
iphaoen Sane GOTT ane proven 
P 


tographers. 

This party, as we learn from reports ac- 
companying the pictures, took with them 
three large equatorials and all other ne- 

apparatus to the extent of five 
furniture car loads in a new passenger 
car lent to them by the Pennsylvania 
Central Railroad through the kindness of 
— raaee A. Scott, Vice-President. 

were transported free of ex; 

by this and the other connecting phe op 2 
which a saving of about 3001. was effi . 
The services OF Go ent pane ane also 
gratuitous, so that the Government « 
propriation was but slightly deflected by 
the expedition. 

The plan devised by Mr. De la Rue in 
the eclipse of 1860 was followed, and the 
images formed by the object glasses of the 
telescopes were —— by Huygenian 
ere pieces before falling on the sensitive 


Pp . 
For the partial phase pictures a v: 
rapid ex was given ene of the 
simple slide and trigger shown in the cut, 
the aperture in the slide being only one 
fortieth of an inch in width, the time 
of exposure as determined by Professor 
A. M. Mayer, who had charge of one 
was the one five-hundredth of a second. 


of the moon with its proj mountains, the sun ; he pt 
with their penumbra ers and details of strue- ing attached runni 
mo ap the gradations of light on the solar disc. s a h Sn edan hance ak ae clock 

totality res exhibit numerous solar “ prominences wil Oss 00, ination open Sho eovelt onlk Este Se be very 


ight radiating in variously disposed tufts. 
_ They are ovidently peotuctions 


instantaneous exposure 


“ From the break-cireuit clock of my 


wire to one pole of a battery, thence by the other 
plate at h; from this plate the current went 


: 
: 
i 
; 
{ 
H 





glow of diffused 


ions of the highest excellence ribbon ppose 
in photographie art, and from their number and diversity of Kr'be sherply driten by t 
date, there being 13 during the 2 minutes 52 seconds of | face of the camera ; the cireuit will be open d: ing the fal 
totality and no two at the same time, will be of great value | of the pin from the to ef the nigger to tho Woiak i 
in siding our study of the solar structure and commotions. | stetkes the wise D ti from L, and there will be pro- 
| duced i the lies'an tho Sich a brook, wines feng com 
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i line marked by 
and thus the seconds of time are in on the 
now that the long end of the trigger, 
the blow of a hammer against the 





plait 





front of | * The wire, oa, is 
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fall known, the time the plate takes to fall 0224 in., which 
is the time of exposure, can be accurately com 

“ Before giving the results of these experiments I should 
remark that the plate descends with an increasing velocity 

uced by the action of the decreasing force of the spring, 
and what I obtained was the mean velocity of the plate. 
Also, the time it took the pen of the i to leave the 
fillet at demagnetisation and to return to the fillet at 
isation i jected, and as I had no means of 
the foree of current and of 

motions were as rapid as possible. I do not 

uired for these motions has affected the results appreci- 
ably, aad as the fal] wasa large multipic of the breadth 
of the slot. 

“ The breadth of the slot was measured under the microscope 
and the mean of three measures, at ends and middle, gave 
0224 in. 

“ Asan example of the manner of determining the time 
of exposure from the above data we will take the results of 
Fillet No. 1. ; 

in. 
Length of second on fillet ove oss 83 
- break during the fall of slide 105 
Fall of slide we eco ees ove one 1.340 
Width of slot im plate ... ose oes bop 0224 
Pa 126<tisne of fall of slide through ... 1.34 
aS 
126 y .0224 


=a 00211 =time of exposure. 


k | 
Cf 


illet durin 
Fall of Plate. 


| | 

No. of Length of | 
Fillet. la. on 
Fillet. 


Sa of Brea 


Len 
on 





second, 
0211 
00196 
00205 
00208 
00237 
-00202 
00231 
0228 
Oo211 
00.214 


in. 
830 
705 
.790 
706 
40 
785 
765 
60 
{ 750 





EERE 


i es 


Mean time of exposure 


“ The greatest departure in these results from the mean is 
0002. No. 2 being that quantity below, and No. 6 that 
amount above the mean. 

“ The sum of the last column of figures equals 39; their 
mean 4.33; which shows that they are entirely of an arbi- 
trary value, and if the experiments had been extended would 
no doubt eventually have equalled 4.5; we therefore reje 
the last decimal place, and adopt for our final result .0021 of 
a second. The time of exposufe was fore almost 
exactly shoth of a second |” 








AN ENGLISH WORKMAN IN AMERICA. 
To rux Eprtox or Exousesnine. 

Sin,—The United States as a field for mechanical engi- 
noone, toa ealine thet iE ae . 
readers. Your correspondent’s twelve years’ experience an 
observation in England, and three years here, enables him 
to explain and criticise the prospect of advancewient, systems 
¢ doing work, &c., gh, mao eget on yor 
Many may say the difference cannot great ; but 
I voll advise to dismisa that idea instanter. The 
artisan coming here has a twofold task pe paren; first, a 
new business to learn; secondly, a trade 


forget ; 

hiehed, 

f you will take up a pen and try to write left-handed, 
will have 8 talevsbty accurate idea of the task an English- 
man on his first arrival undertakes, in endeavouring to 
understand the American system of conducting a shop and 
doing bey i i 
entering 
and the Mae ar 
the quantity and variety of ‘machines was bewildering, 
one in which was cutting small keyways. I .re- 
marked to the foreman that I would engage to cut two by 
hand while the machine eut one; the reply was, “ Will the 
keys being cut in that machine fit the keyways you will 
cut by hand?” “ Well not exactly, but they won't want much 
fitting.” “They will want some fitting?’ “ Yes, a little.” 
“Will the keyways you cut by hand be all exactly alike?” 
“ Well of course there may be a slight difference, but that is of 
no uence.” “ That is just a your head isn’t level ; 
any key cut here will fit any keyway eut in that machine ; 
there is no driving them in and out to fit them, no marking 
each piece to its place. If at any time a new shaft, cam, or 
key is wanted, I can send it with the absolute certainty 
that it will fit. It does not depend so much on the work- 
man’s skill as to the quantity or quality of his work. Those 
cams all have to be taken off to have the pins rivetted in ; in 
putting them together a to search for 
= ieular piece ; the first shaft, cam, and key you pick up 
will fit. It ig not necessary to go to the tool room for the letters 
to mark them, to be told some one else has them, and some 
one else has not to come to you to know how long you shall 
want them; your bench is not strewn with letters, res, 
surface marking pote, &c.” To resume: is the U.S. 
a desi place for mechanical engineers? Yes, and no, 
pense BA ps a It is not the for a man whose 
—s is his pay at the end of week ; it is not the 
P 


in you have not 


& mere animated machine—he would soon find him- 


wif out of employment. It is the place for intelligent, 





and capable man. And T say most ; 
that any man up to the required standard may come here 
with the absolute certainty that he will rise par ape 
tion to his ability. Ihave come into contact with many 

inent firms in as “Sharp Stewart's, 


from prom 

the Crewe Works, wiper dad Renting” Wilson's, Napi 
Penn's, &c. Some in good positions, others disa 

Tcould point out in each ease the cause of failure. Out of 





twelve eight were not qualified; two had pl 
oo om braim, and two hid their abilities under a bushel. 
The eight unqualifieds consist of some etereotyped me- 
chanics, ‘well versed in whatever they may have been engaged 
in, but possessing no idea or resources beyond ; and some 


cost of this engine would seem to be even greater 

of an colinars. gation locomotive, but yet thi 

would be of tence could it be shown that an 
economony can be in working expenses, alecays in- 
cluding repairs. The question of liquid fuel has lately been 


of mystery around their knowledge, intended to convey the | wieb 


idea that Were profoundly wise in their q 
‘aed Fr actually uced was that, not 
honing anything, they couldn't i it to pay A one. oe 
ow, permit me to explain there an opening 
mechanics, Because American are 


get 

hence hé rarely attains proficiency. 
knowing the apprentice is liable 

takes no interest in teaching hi business, 

wherever he is most useful. Because the <aachine 

what the skill of the workman does in England 

American artisan is ed to run a machine that does its 

, without leaving anything to be done by 

hand, hence he does not get the work to do that would make 

i ilful workman. Don’t infer that Americans are, in 

consequence, inferior in skill. I will, however, devote a 


inquiries of those who, from lack either of means or oppor- 
tunity, cannot test their own opinions for themselves. I beg 
to remain, Sir, 

Yours faithfully, 


Camp-road, Leeds, Nov. 24, 1869. G. W, Hick. 


To tue Epiror or Exatyernine. 
Si1n,—TI see by your last impression, containing an illus- 


here | tration and description of the pneumatic locomotive, that 


Mr. Fox, of Messrs. Fox, Walker, and Co., has been trying 
his skill at inventing, but he is doomed to oblivion even in 
this his last attempt. 

If he will search in the Patent Office Library, which was 
established for the ex purpose of enabling would-be 


press 
patentees to keep clear of each other, and to warn them 





letter to the discussion of that subject. It is a im- 
pression that testimonials of ability are useless: that is an 
error. oe same or testimonia] from an engineer of 
ig is of this value: it will ensure one a trial, and your 
head and hands ought to do the rest. A failure then de- 
monstrates a lack of ability. The usual explanation is that 
there was some extraordinary reason why you failed. This 
country has no opening for men who have an excellent reason 
why they did not succeed; we want men who can givea very 
simple reason why they succeeded. The question is not who 
your father was, who you are, what influence you have ; but 
what can you do, what do you know. Therefore first expre 
in forcible language what you can do, then go in and do it. 
To get more than ordinary pay you must more than 
common qualifications. And don't forget that the work pre- 
cedes the pay. It is all bosh to say, You pay the money, 
and I'll do the work. It is, You do the work, and I'll pay 
the money. Again, don’t labour under the impression that 
there is nothing to do but walk into position. It is of no 
earthly consequence what you have done elsewhere ; you have 
to begin at the foot of the ladder, and if you can lift your 
foot high enough you will easily reach the next step. No 
other element enters into the contest but capability and 
energy. Some people take refuge under the old adage, “Tis 
better to be born lucky than rich. That is the greatest 
twaddle in the world, the sheerest nonsense that any in- 
capable ever nursed as a is syrup to persuade himself 
that that fictitious, irresponsible article termed luck had 
something to do with his lack of success. Some ——— 
condoling friend tells him that he is unlucky, he forth- 
with hugs that delusion, and accepts it as a cloak to hide his 
ineapacity, and, what is more remarkable, actually eventually 
persuades himself that he was only unlucky. if allowed to 
transpose the adage, I would say luck consists of ability and 
energy. An instance came under my observation here worth 
» A workman went to a rotary pump manufactory 
here for employment. The proprietor asked him what pay 
he ex . Mark the reply: “ If I was to tell you what I 
pe you would not engage me, but if I make a start you 
1 give me the pay I want.” That man was engaged, and 
did well, "No trades’ union is necessary to ensure fair re- 
muneration to an efficient artisan ; however, I will reserve my 


on | remarks on this subject for a future letter. 
Y 


our truly 


New York, Nov. 9, 1869. Hier PRessvRe. 


A PNEUMATIC LOCOMOTIVE, 
To rue Epitor or Exeinngeine. 

Sr1r,—With reference to the description of the i 
locomotive by Messrs. Fox, Walker, and Co., of Bristol, de. 
scribed in your last i , I should like, with your per- 
mission, to ask a few questions, as the subject of aero-steam 


a eee interest. In the 
rst place, I would ask why the firebox in the locomotive in 
question is lined with firebrick? It is the So 
opinion that the thinner the medium in ween a 
furnace and the matter to be heated the quicker such heat is 
transmitted, the object not being to confine and reverberate 
the heat, as in a cupola, where a firebrick lining (being a bad 
conductor) is found to be the most suitable material, but to 
transmit the heat by the readiest way to the surrounding 
medium. If the firebri ohne intended to-pocnenve the plate 
of the firebox from being injured by the intense beat, it may 
not unr bly be inquired why such an intense heat should 
'y to have its temperature lowered by a bad 
conductor. Surely such construction cannet be consistent 
with the economical generation of steam. 
much oil would be consumed in brin pa ym vate Yale | 
to a steam-generating tem to descend to a sti 
i saslita, Mee scuba tellen atte a feasoen af 
this kind be “ blown off”? If the fire be drawn, would not 
the firebox plates reecive considerable injury? for it is ob- 








gainst spending their capital in patenting old ideas, he 
would find that he was forestalled by nearly five years, and 
by far superior engine in all respects, but mainly in that 
the pneumatic arrangement can be fitted to existing boilers, 
whether multitubular or otherwise, so that in a locomotive 
all the heating surfaces of the tubes are retained. No 
auxiliary engine is required, nor is it necessary to raise the 
driving wheels from the line to get up steam as in Mr. Fox’s. 
The fire is lighted in the ordinary manner, and when steam 
is up all entrances to the furnace are hermetically closed, 
and the hydrocarbon fuel is then introduced with the neces- 
sary quantity of air for ey combustion is then forced 
in passing through the tubes into the smokebox, thenco 
through a bent pipe fitted with ball valves into the bottom 
of the boiler, w the pipe is perforated with a number of 


small holes. 
~ 


aLve 


FI@./. 















































Lalso, about a year ago, designed a pneumatic boiler on 
the plan shown in the annexed sketch, but my invention 
was, of course, anticipated by the patent I have just men- 
tioned. 

James D. Cnvncaru. 

531, Oxford-street, W.C., Nov. 24, 1869. 


A Prorossp New Barner Across tur Tuames.—The 
Metropolitan Board of Works have received a letter from 
Messrs. Wilkins, Blyth, and Marsland, t g me- 
morials from the vicar and principal landowners and trades- 
men of Wandsworth, in support of ie application for the 
approval of the construction of a bridge across the Thames 
from Wandsworth to Fulham. The subject has been referred 
to a committee for consideration. 


pet; 





Tax Moncrisyve Gun Caretsacrs—The experiments 
which were to have been made at the procf-butt, Royal 
Arsenal, Woolwhich, this week, to test one of a number of 
the 7-in. Moncrieff gun carriages, invented to fire over high 
parapete—now under course of construction in the Royal 
Carriage Department, Royal Arsenal, Woolwich, under the 
yr seers meme of Colonel H. Clerk, F.B.S., Royal Artillery 

ve been postponed sine die. 


— arr ag: say era Brrecu-toaper.—The Martini- 
enry 0.45 in. bore breech-loading rifles, about to be 
in the hands of troops for tak: soi ta th abeaeed hee of 
foe, mr The ammunition for these Fe en arms 
_ eee manufacture in 
Royal Department, al Arsenal, Woolwich. 
It is the Boxer smali-bore breech loedin ammunition, 
similar in form to that for the service Enfield Suider arms, 
oe solid hardened bullet and a powder charge of 
grains 











through quicksand. a ea 
Your obedient Servant, 
London, November 23, 1869." ~ ie 0. od. 





wt RECENT PATENTS. 
iE following specifications of completed patents are all 
dated within the year 1860; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 
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(No. 362, 10d.) John Halford, of Brettel-lane, Kingswin- to 


ford, patents <a dling and other reverberato 

pra Ag so that the hunt in an oven or prwcer d 
without firebars, the air for supporting combustion being 
heated before itis brought imto contact with the fuel by pass- 
ing it through flues formed im the furnace sides and crown. | . 

(No. 368, ls. 6d.) Heeter Auguste Dufrené, of 10, Rue de 
la Fidélété, Paris, patents, as the agent of Charles Tellier, of 
Paris, arrangements of icemaking machines in which the 
cold is produced by the evaporation of ether, or similar vola- 
tile gag The details of these plans could not be described 
briefly. 

(No. 370, 8d.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of Samuel Danks, of Cincin- 
nati, U.S., an arrangement of puddling furnace in which the 
“balling” process is performed by the mechanical action of 
a rotary refining chamber, this chamber being constructed 
so that it is prevented from being overheated by means of 
water. The — of the flue also which faces the rotary re- 
finery is made removable, so that it alternately discharges 
the functions of a flue and door, while the rotary refining 
chamber is also combined with a water back. 

(No. 372, 10d.) John Charles Shaw, of Patricroft, 
patents, as the agent of William C. Flinn, of Nashua, U.S., 
the useful machine for cutting bars, wire, &c., which we illus- 
trated and described on page 236 of the present volume. 

(No. 384, 8d.) John Weary Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of William Bellis, of Rich- 
mond, U.S., the arrangement of governor and throttle 
valve, which we illustrated and described on page 278 of the 
present volume. 

(No. 386, 4d.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of Samuel Danks, of Cin- 
cinnati, U.S., lining puddling furnaces with an alkali or 
alkalies, such as lime, common salt, soda, potassa, &., 
combined with puddler’s or tapping cinder, squeezer or 
hammer cinder, or pulverised or melted iron ore. 

(No. 389, 10d.) enry John Richnian, of 48, Porchester- 
terrace, patents, as the agent of Walter Watson Hughes, of 
Rome, an arrangement of fan for forcing or exhausting air. 
In this fan the blades are fixed between a pair of discs, one 
only of which has a central opening for the influx of air. 
The discs, with their blades, revolve in a casing considerably 
larger than themselves, the easing—from which the outlet 3 
pipes are led—having an opening on one side corresponding 
with that in ome of the discs. What there is new in this 
arrangement we fail to see. e ‘ 

(No. 390, 10d.) Fleeming Jenkin, of 5, Fittis-row, Edin- 
burgh, patents producing an electric light by a rapid suc- 
cession of sparks due to successive a and discharges of 
a condenser charged directly from a voltaic battery without 
the intervention of any induction coil. _ : 

(No. 401, 10d.) George Francis Gabriel Desvignes, of 
Lower Tulse Hill, patents fitting steam boilers with pendant 
water tubes in form o began orphens, rag 
“ syphons” having legs of unequal length, so that one leg 
Pe go nll just through the firebox crown, while the other 
reaches a few inches above it. The difference in the length 
of the legs is of course for the purpose of obtaining a circu- 
lation through the tubes. ; 

(No. 402, 8d.) Benjamin Franklin Sturtevant, of Massa- 
chusetts, U.8., patents an arrangement of fan or blower, 
which it would require drawings to describe clearly. 

(No. 414, 1s. 4d.) Charles Thomas Evans Lascelles, of 
Great Guildford-street, patents comngetmente cask-makin 
machines, which we coujd not describe fully without the : 
of drawings. This machinery is intended for producing 
joints sim to those in hand-made casks, and for 
shaping stave blanks with or without a winding or varying 

pvel. 

(No. 422, 4d.) John Alexander Forbes Suter, of Here- 
ford, and Thomas Callender Hinde, of Fownhope, near 
Hereford, t methods of heating marine boilers by 
gaseous fuel, this gaseous fuel being generated by forcing 
atmospheric air through ignited eoal or coke contained in a 
oultable chamber. We shall be glad to have particulars of 
any practical trials of these plans. . 

(No, 435, 10d.) William John Horton, of Warrington, 
patents holding rails in their chairs by spplying cast-iron 
wedge between ono jaw of the chair and and fixing 
this sy by a wrought-iron key driven vertically into 
grooves formed in the jaw of the chair and cast-iron wedge. 

(No, 437, 10d.) Florent Joseph Vandenvinne, of Brussels, 
patents a complicated machine for ploughing or bbing 
uncultivated land, this machine running on an ess arti- 
culated railway attached to its wheels. 

(No, 440, i0d.) Thomas Vernon Trew, of Stratford, 



























8127. Josurh TOWNSEND, Glasgow, “ Improvements in damping 
and and and other 
textile mate and fabrics.” —Dated 2ist November, 1862. 
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3228, CHARLES soa 
‘acture 
3230. JouN Tracy and Henney Tracy, Shacklewell-lane, 
stiok umbrellas, parasols, whip, 
and other handles.” 





‘Aberdare, * An improve- 
y lanips.” 


her pa’ 
JAMES INGLETON, Glasgow, “Improvements in water- 
” 


3240, Faepert¢x Beryann Dosring, Victoria-street, “An im- 
ed construction of stand or carriage for 


$242. Joux LOGAN and WILLIAM GARDNER. Paisley, “An im- 
proved mode of ornamenting textile fabrics. 
324. Hesry Rosinson, Skipton, “ in 
truction of kilns f limestone, chalk, cement, or for 
Deathans, * +7 
“ Improv 
horse gear.’ 
3248. James MoConmick, Boston, U.S.“ An 
of brewing malt and other substances. 
3252, GroRGe Simpson, 
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improvement in the 


and LIONEL STRAUSS, Wies- 

ements in or 

vwerages or other liquids from 

agg pon 

3254. JouN Huxry Jonnson, 47, Lincoln’s-inn-fields, “ Inyprove- 
the caoutchouc, 

gous gums for the production therefi 

rnament.”” 
2256. Ww4t1aM Hanrars, Birmingham, “Improvements in locks 
and gt 

Roc#atTrTs, 23, Boulevart de 

in pie se teatime 
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provements in i 
3296. Henrt Aprisn Borxnevitie, 10, Sackville-strect, 
provements = means and machinery for clipping horses and 


Patents on which the Stamp Duty of £50 has 
been Paid 

2990. Win.ram Bosert Laks, 8, 
provements in looms for weaving.” — 

2985, Joun Nicno1s, Pendleton, near 

: machinery for wringing yarns,”— 
$66, 

3016. JvuLreN Bouvrx, 31, Rue &’Enghien, Paris, “An improved 
steam ."— Dated 17th November, 1866, 

3033. Jaques Hexmann Avoeusts Gavson, 
“ in plating 


Tepovrgneete 35 WSs 


Fes 
tf 
if 
qe 
FEF 


i 
| 
f 


: 


ki 


; 
i 


z 
§ 


p 


Ae 
4 
g 


it 
i 


t 
a 
i 


i 


F 
3 
i 





i 
F 


. 





or jand batteries, 
3084. Tuomas Ghesy 
struction of lthes,” 


ft 


a eee phillies gin by oF eee = 





360 


ENGINEERING. 








THE “WEE” LOCOMOTIVE “ TOPSY.” 
Gauge, 34 in. ; Weight, in Steam, 60 lb. 
Iw the Sine bam pee: the vy oy Mr. 
C. E. Spooner, the engineer estiniog 
ne YS yabing. he 
oo . wt an average 

in 16, with a maximum gradient of 1 in 11, and there is 
one curve of 9 ft. radius. This railway in miniature is 
worked, and we believe, for certain useful purposes of 


domestic traflic, by appropriate rolling stock, desi and 
constructed by a clever workman, one William Williams, at 
the Boston Lodge Works of the Festining Railway Company, 
near Portmadoc. At present but one engine is employed, 
and of this we give an illustration from a photograph. The 
“ Topsy” is, as will be seen, a four-coupled tank engine, of 
much the same type as the engines made by Mr. George 
England for the 2 ft. gauge railway, except that no springs 
are fitted to the axle boxes. It has 1§ im. cylinders, and 
1g in. stroke, the coupled wheels being 4in. in diameter. 
The steam pressure is 10 1b. per square inch, the fire being 
maintained with cannel coal or coke. The fire is got up 
with the belp of a fan, and once well alight, it continues to 
burn freely, Seing assisted by a steam blower in the chimney. 
the weight of the engine, empty, is 541b., or, say, half a 
hundredweight. In steam the weight is 60ib. The 
“ Topsy” draws a load of eight little trucks up the line, and 
in all respects conducts itself with the propriety of engines 
of larger growth. When run up without a load its average 
rate of speed is two miles an hour. The builder, Williams, 
made all his tools for the job, with the exception of his files, 
which are of watchmakers’ size, and the good proportions 
and neat finish of the little engine do him much credit. 


RE-SHARPENING FILEs.—A very interesting and economical 
process has been exhibited before the Société d Eneouragement 
of Paris, by M. Werdermann. Well-worn files are first care- 
fully cleaned by means of hot water and soda; they are then 
eve in connexion with the positive pole of a battery, in a 
yath composed of forty parts of sulphuric acid, eighty parts 
of nitric acid, and a thousand parts of water. The negative 
pole is formed of a copper spiral surrounding the files, but 
not touching them; the coil terminates in a wire which 
rises toward the surface. This arrangement is the result of 
practical experience. When the files have been ten minutes 
in the bath they are taken out, washed, and dried, when the 
whole of the hollows will be found to have been attacked in 
a very sensible manner ; but should the effect not be sufficient, 
they are replaced for the same period as before. Two oper- 
ations are sometimes necessary, but rarely more. The files 
thus acted upon are to all appearance like new ones, and 
are said to be good for sixty hours’ work. M. Werdermann 
employs twelve medium Bunsen elements for his batteries. 


Liontisc Lamps py Exvecrriciry.—Amongst the ex- 
hibits at the recent Industrial Exhibition of the American 
Institute, was an apparatus for lighting and turning gas 
on and off by electricity, designed by Mr. Samuel Gardner, 
of New York. This plan, as arranged for lighting the public 
lamps of a city, is to place at the station-house a key- ‘ 
and in connexion with each key is an indicator, which corre- 
sponds with the indicators of electro-magnetic stop-cocks, 
which are placed in each lamp-post. When the operator 
wishes to light any street or districts he presses the key, 
which moves the indicator at the office ; at the same moment 
all the stop-cocks in that district or street move according to 
the indicator at the office. This apparatus has been placed 
in the U.S. Capitol at Washington, lighting over 3000 gas- 
burners. The dome, rotunda, Hall of Representatives, and 
other portions of the Capitol have been successfully lighted 
for over four years by this apparatus, and it has also been 
applied at Mr. A. T. Stewart's new store, corner Ninth and 
Tenth streets Broadway and Fourth avenue, New York, 
where over 2500 gas-burners are lighted; and at his new 
residence, Fifth avenue, and several other places of note. 

Taz Late Ms. Jouw A. Prxsox.— We regret to announce 
the death of Mr. J. A. Pinson, C.E., Deputy Chief Engineer 
of the Madras Railway. Mr. Pinson had been in the company’s 
service for about 11 years, and had previously been engaged 
wpon railways in Italy. On arriving in India he was made 
assistant to Mr. Heppel, then the chief engineer to the 
Madras line. About five years ago he was appointed deputy 
chief on the permanent way, and held that post up to the 
day of his death ; he had also twice acted as chief engineer. 
In Mr. Pinson the company have lost a good and able 
servant. He was an excellent railway engineer, and was 
much esteemed by his brother officers both for his professional 
abilities and his social qualities. It is to him that the public 
are principally indebted for the eminently satisfactory con- 
dition in which certain portions of the Madras Railway are 
maintained. In September last Mr. Pinson went on his 
usual quarterly tour of inspection, and it was during this 
tour that he appears to have contracted the disease—abscess 
of the liver—to which at the age of 44 he has fallen a victim. 
He was buried on the evening of the 23rd of October in the 
cathedral cemetery at Madras. 


SWEDISH COOKING APPLIANCES. 
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a cylindrical casing of sheet iron, the lower edge of which 
fits upon the top of the iron vessel at the bottom before 
spoken of, and the whole is enclosed in an outer casing to 


prevent any radiation of heat. The apparatus stands 
upon a tripod, and occupies a very smal) area, the height 
of the medium sizes not exceeding 3 ft., and the diameter 
being about 10 in. Either gas or oil may be employed for 
obtaining the necessary heat. Ifthe former be found con- 
venient a Bunsen burner is used, and the mixed air and gas 
issues through a series of holes in the side of a circular burner, 
and is deflected so as to distribute the heat equally over 
the whole area of the vessel above. If, however, oil be 
employed, it is burnt in a lamp of peculiar construction with 
a flat wick bent in anannular form. In using the apparatus 
the circular iron vessel beneath the porcelain dishes is 

rtially filled with water, and the material to be cooked 
eing placed each in its compartment, the whole is enclosed 
in the inner and outer covers, and the heat being applied, 
steam is generated from the water, and circulates through 
the whole of the stove, until the food is ready. Besides 
rocess of steaming, however, a dry heat can be obtained 
or roasting, baking bread, &c., by placing no water within 
the iron vessel. 

In addition to this apparatus in its different forms, the 
conical base of the stove is adapted for coffee pots, and other 
vessels required for culinary operations on a small seale. 
Nothing has been attempted in the whole arrangement save 
the convenient means for cooking in the simplest manner, 
and for that reason, it is likely that the stove will find favour 
here, as largely as it has done in Sweden. 

GOVERNMENT AND THE TxLnG@RaPHs.—lIt is stated that 
although the most strenuous exertions will continue to be 
made to enable the Government to take over the working of 
the telegraphs on the Ist of January, there are doubts if it 
ean be effected before the middie or end of that month. 
Meanwhile, it is reported that the Chancellor of the Ex- 
chequer will not appear in the market as a borrower of the 
amount to be raised for compensation, but will mect it 
temporarily or otherwise by adjustments in connexion with 





various branches of the publie accounts. 





fastens the platform, a, of this apparatus to the bed of a 
hand-lathe, the long lever projecting in front at a right angle 
with the bed. An arbor carrying a circular cutter is held in 
the centres of the lathe. The long lever is moved horizontally 
to open the jaws for inserting and removing the screws, and 
downward to bring the screw to be slotted against the saw. 
A w, 5, governs its downward motion, and thus 
regulates the depth of slot in the serew-head. The working 
ew of the apparatus can be raised or lowered on the platform 
ront by means of the bolt, c. We are indebted for the 
above particulars of this machine to the Franklin Institute 
Journal. 


Sr Wituam Foruercit1, Cooxs.—The honour of 
knighthood conferred upon Mr. William Fothergill Cooke, 
which is announced in last Friday's Gazette, was recom- 
mended to Her Majesty as a recognition of Sir William's 
great and special services in connexion with the practical 
introduetion of the electric telegraph. 

Woorwicn Docxyarp.—The First Lord of the Admiralty 
has requested Mr. Tite, M.P., to supervise the division of 
Woolwich Dockyard into plote, preparatory to its immediate 
sale. It is understood that this isa compliment to Mr. Tite’s 
well-known abilities as an architect, and that his services 
will be entirely honorary. 


Roaps aNp Rartiwars 1x Russta.—The Russian War 
Office has informed the St. Petersburg Society for the Pro- 
motion of Central Asiatic Commerce, that it will assist in 
forming @ new caravan road from the Caspian Bay of Kras- 
novodsk to the Amou Darya. That river, it is well known, 
is navigable for good-sized ships up to the interior of 
Northern Afghanistan. Russia was prevented from entering 
the Amou Darya by Lake Aral because of the shallowness 
and swampiness of the many branches forming the Delta of 
the river. The Kharkoff Taganrog line is ready. This 
establishes railway communication between St. Petersburg 
and the Sea of Azof. 


Lyaut’s Posttrve Motion Loom.—We are glad to hear 
that a gold medal of honour, specially struck for the occasion, 
has been awarded by the American Institute to Mr. James 
Lyall, the inventor of the highly ingenious positive motion 
loom lately described in our pages. This medal is the first 
of the kind which has ever been awarded by the Institute, 
and an idea of its value as an award may be gathered from 
the following extracts from the bye-laws: “ The highest prize 
at any exhibition shall be the large medal of honour, which 
shall be given only for a new and useful invention, or for a 
new and highly valuable product of the soil never before 
exhibited. This prize shall te awarded only to the originator 
of such invention or product. The large medal of honour 
designating the highest prize shall not be awarded by the 
mana for any article, unless its practical value shall 
execed that of any similar one in use known to the manager's 
or intended to accomplish the same purpose.” 


Tue Parest Laws.—On Tuesday evening a crowded 
meeting of members of the Waverley Club and others, was 
held at the Arundel Hotel under the presidency of Mr. Samuel 
Dickens, Member of the Archwological Association, to con- 
sider the working of the Patent Laws. sons the gentlemen 

t, were Mr Edward Field, C.E., M. Inst. M. E., Mr. 
eaten, Mr. Jones of Cheapside, Mr. Humphreys, Mr. 
Hamer, and others. The opening speech was delivered by 
Mr. W. Lloyd Wise (author of the section on Patents in 
the National Encyclopedia), who pointed out the important 
and beneficial effects to the public of patent privileges, in 
promoting the progress of the arte and manufactures of this 
country, and proposed the following resolution: “ That the 
granting of exclusive privileges to inventors as rewards for 
their inventions, tends to promote the commercial Sag ad 
of the kingdom.” An amendment was moved by Mr. W. G. 
Dickens, but after considerable discussion, the resolution was 
carried with acclamation, and the proceedings terminated 
with a vote of thanks to the chairman. 
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Wirn the exception of a number of scatte 
articles which have appeared in our scientific 
other journals there has really been, until the publica. 
tion of the work now before us, no printed information 
concerning the construction and performance of our 
ironclad fleet which was accessible to the general 
public. It is true that Government reports on the 
cost of the ironclads, on their performances on certain 
special occasions, &c., have been issued from time to 
time ; but such reports rarely or never meet the eye 
of the genera! reader, and, moreover, the information 
they contain, although undoubtedly valuable, is not 
altogether of that character which the outside public 
is able to appreciate. Not only, moreover, has the 
published information concerning our ironclads been 
scanty, but no inconsiderable portion of it has been 
unreliable. The great bulk of the public obtains its 
information respecting our war ships from the reports 
in the daily journals, but many—or we may pechape 
say most—of these journals, although possessing the 
most laudable anxiety.4o furnish 
formation on such subjects, are.apt to run rather wild 
on scientific matters, and t unduly magnify successes 
and enlarge on failures. Above all, they rarely draw 
any distinctions between the suecesses or failures re- 
spectively due to the adoption of correct or incorrect 
principles of construction and those due to accidental 
circumstances ; and hence many migapprehensions get 
abroad which it is desirable should be corrected. Fhe 
information given by the scientific press, on the other 
hand, is, of course, as a rule far.more accurate than 
that contained in the daily jourmals; but scattered as 
it is through numbers of paper$.published at a variety 
of dates it is in an inconvenient form for reference, 
and its existence, moreover, is comparatively un- 
known except to the special classes to whom the 
scientific journals are addressed. 


It is under these circumstances that we gladly wel- 
come the publication of Mr. Reed’s new book—a 
book, we may add, which is far from being a strictly 
scientific work only. Mr. Reed, indeed, has written 
in a style which renders his book a happy medium be- 
tween a purely scientific dissertation and a’ merely 
popular treatise ; and the work, while containing a 
vast amount of exact and detailed information which 
will render it valuable to the professional man, is yet 
so free from technicalities as to possess the greatest 
interest for the general reader. The author’s aim has 
evidently been to state in familiar language how our 
ironclads are constructed, what are their capabilities, 
and how much they have cost; and at the same time 
to explain the relation in which we stand, as regards 
naval power, to other maritime nations, and to point 
out the course which future improvements may be ex- 
on to take. And these ends he has attained very 
a 


these respectively dealing with the “ Varieties of 
Ironclads ;” “ Armour of the Ironclads ;” “ Armament 
of the Ironclads;” “Structure of the Tronclads ;” 
“ Steaming of the Ironclads ;” “Sailing of the Iron- 
clads ;” “ Rolling of the Ironclads ;” “ Dimensions of 
the Tronclads ;”’ “ Forms.and Proportions of the Lron- 
clads ;” ‘Cost of the Lronelads;” “Tarret Ships ;” 


“ fronclad Rams; and the “Conversion of Line-of-| Reed’s chapter on the “Form and Proportions of 


battle Ships into Ironclads,” the whole being con- 
cluded by an appendix containing a r “On the 
—e of Moniters under Canvas,” read by Mr. 
Reed before the Institution of Naval Architects in 
April, 18€8, and published in our columns at the 
time. In hie first chapter, Mr. Reed alludes to the 
complaints which have been sometimes made as to the 
great number of different classes of vessels existing in 
our fironclad navy, and he points out that in this 
respect England is far from occupying an exceptional 
position. in fact, the French have far outdone us in 
giving novel and extraordinary forms to their war 
ships, and the same may be said with even greater 
force of the Russians; while the Americans have 
given the world an entirely new type of vessels in 
their monitors, and have further shown their ingenuity 
in design by producing their New Ironsides 
and the Danderberg, the fatter vessel having been 
urchased by the French, and rechristened the 
hambeau. The Prussian, Spanish, Turkish, Aus- 


y and correct in-| ; 


y. 
Mr. Reed divides his work into thirteen chapters, | 





cool and the English Warrior, pre set 
vessels differing in appearance, in any striking L 
from codinary shigne As, Sieceie’ keel architects 
gained experience in ironclad construction, important 
modifications were introduced. The overhanging 
stem, with its useless weight, was abandoned, the 
| form of the stern was altered so as to afford greater 


and to render it less liable to injury by the blows of 
waves. Warrior, also, was to un- 
ted. by armour at the bow and stern, but in 


vessels the central battery has been supplemented by 
a belt of armour <atendint Ghueglataly toes and aft, 
and ing the water line, steering gear, and other 
vital parts, at tion of the Controller 


of the Navy, Sir Spencer the counter has 
sealiiions below the water-line, so as to pro- 


the rudder-head. in, the armour of the 
Warrior was'of uniform es od throughout, whereas 


minor oy saageye , while in some ships additional 
security has obtained by extra teak backing fitted 
with inside iron bulkheads at the region of the water- 
line. Above all, there has been a great increase in 
the thi of the armour with which our vessels 
have been plated, and, inasmuch as the Iron Plate 


Committee observe thatthe resisting power of armour 
plates of equal qu may “be approximately con- 
sidered proportional tothe squares of their thickuess,” 


ckness of the plates has been 
accompanied by a ater increase in their de- 
fensive power. Thus arrior has 4} in. armour, 


while the Delerney Gin. teetHfercules (on the 
water strake), 9 in.; r, Jlin.; and the 
| Giatton, 12in. on the sides, and I4in. on the turrets ; 
while the monitors Thunderer and Devastation, now 
'in course of construction, will have armour of the 
‘same thicknesses as the last-mentioned vessel, and 
| the new ram Rupert will be provided with 11 in. and 
12 in. armour. 

In armament, also, vast strides have been made since 
| the construction of thé Warrior. This latter vessel 
| had 43 ton guns and broadside fire only ; now we have 
| 9-ton guns in the Lord Warden, 12-ton - in the 
| Bellerophon, 18-tom guns in the Hercules, 25-ton guns 
in the Monarch, Captain,-and Glatten; while the 
'Thunderer and Devastation will have 30-ton guns. 

Not only, however, has the weight of the guns been 
|inereased, but means have been taken to increase 
the offensive powers of the vessels by giving facilities 
| for fore and aft firing. ; 

| Of course all these improvements we have mentioned 
| have led to the introduction of es and 
still further differences have been by the 
necessity which has arisen for more handy vessels 
than our first irouclads proved themselves to be, a 
necessity we may add which has been ably met by the 
comparatively short vessels which Mr. has suc- 
ceeded in introducing in the face of a most strenuous 
‘opposition, As, however, this is a subject on which 
we shall have more to say when considering Mr. 


this increase in the 





| Ironclads,” we shall merely allude to it here. 

|, Further variety of construction has been caused 
iby the introduction, in some cases, of the. twin- 
screw system of propulsion, by the almost entire 
abandonment of w as a constructive material, 
and by other causes, of which it is unnecessary that 
_we should speak here ; so that it is doubtless true that 
‘our navy is far from possessing any great uniformity. 
| At the same time there is no reason for supposing 
| that this want of uniformity is any disadvantage. As 
Mr. Reed points out, “the primary object to be ob- 
tained in this seen fo ied Se ee into 
squadrons of about equal speed steam ;” and 


rent of ironclads, and the circumstances 
which their performances are affected we shall 
hereafter, Mr. Reed states~and we thi 
most justly—* that variety of design resulting from 
progressive improvement is, in my view, to be pre- 





| protection to the rudder-head, to deflect raking shot, | consider 


the diversity in our ironclads in no way prevents this | classes 
from being done. Of the relative speeds of our diffe- 
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as compared with the trades’ unions of this 
On the i has 


wards eq in is repressed by. eduea- 
Son ead mal elite ix tae toca pe 
what significant fact that the working classes of all 
grades the Continent are far more cultivated 
than in whilst they are content with far 
lower w than are at here. And what 
forms a and substantial basis for the social 


happiness aud prosperity of a country, arises 
from the systematic course of Continental educa- 
tion. It makes one blush to think that a 
like Sweden, ra Brel few natural advanta 
having a number of inhabitants, which, aanteg al 
? over her barren soil, does not amount to 

e population of our Metropolis, should nevertheless 
possess engineering colleges, from which at least 
competent and well-trained engineers ure annual 
sent out into the world, with diplomas. testifyi 
their efficient , and having in addition a 
perfect knowledge of three poe besides their 
own. Of a truth there is little wo that the engi- 
neer’s profession is exposed to snecrs and calumny, 
when its members are ouly trained in the loose idleness 
of the present system of pupilage. 

Returning to the little work of Mr. Samuelson 
(who, by the way, is known as a pleasant aod a useful 
writer), we find that the object he had.in view in 


itt 


= 


of England a clear statement of what is being done in 
Germany, and, if possible, to stiavulate them by the 
force of examples to rise above the patronage 

ene concn -® those who have hit _* most 
in e ing reading institutions, 80- 
called clubs for the warlieg eunien, and which often, 
being regulated by narrow-minded leaders, bring the 
whole system into disrepute. The author’s first visit 
to operative social establishments was at Elberfeld, a 
manu town about forty miles from Cologne, 
and close to Bremen, This latter and Biberfeld con- 


both of which are consumed without the least eietel 
tion, but without excess ; beyond this room an ante- 
chamber conducts to the —— Toom, in which 





publishing it, was to place before the operatives . 
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weaving. ‘The subscription to this institution is 3s. 
per annum, payable in weekly instalments. 

In Munich ihe working men’s institute is a more 
complete and extensive association than those at 
Etberfeld and Bremen. It comprises 285 members of 
all trades, who pay an entrance fee of 6d., and a 
monthly subscription of 4d., in return for which they 
receive similar advantages to those already enumerated, 
whilst a part of each evening is devoted to lectures 
and systematic instruction. The classes are largely 
and profitably attended, and the extensive library is in 
constant requisition. Connected with this institution 
are a sick club and savings bank, while the manage- 
meiit' is connected with the German Emigration 
Society, by the help of which a large proportion of 
surplus labour is annually drafted off. 

ne whole of the administration is under the charge 
of officers selected by the members exclusively from 
their own class, so that the element of patronage, 
naturally distasteful to working men, is unknown in 
their institution. 

At Mayence we find an establishment of a peculiar 
and most advantageous character for the artisan. It 
consists of a workman’s bank and a Hall of Industry, 
which, acting conjointly, have worked much good. 
The former possesses a stock subscribed by the mem- 
bers, as well as a borrowed capital, and its main ob- 
ject is to encourage habits of saving amongst working 
men, as well as to assist any of its members with the 
money sufficient for them to share the advantages of 
the Hall of Industry, which is really a large co- 
operative store, where articles manufactured by the 
members of the association are exposed for sale on she 
most advantageous terms for the producers. There 
are about seventy members for whom the directors of 
the Hall of Redestey act as commission merchants, 
selling the articles entrusted to their care, and 
charging 6 per cent. for the transaction. Upon the 

s being deposited with the directors a sum vary- 
ing from one-half to two-thirds of their selling price 
is given to the producer, the balance being paid 
upon the completion of the sale. The hall is sup- 
ported by the contributions of the members, to whom 
an entrance fee of 8s, 4d. is charged, and an 
annual payment of 6s. 8d. In order to assist mem- 
bers whe are unable to find the means of paying 
for materials, advances are made by the savings bank, 
on finding proper security, so that a constant employ- 
ment ante obtained by the members, the bank on the 
one hand providing the means of securing materials, 
the Hall of Industry on the other receiving the manu- 
factured articles. Thus not only do these joint insti- 
tutions form a source of constant help to the artisans 
of Mayence, but they aid also to the material advantage 
and elevation of the working class by creating a feeling 
of independence and stimulating their efforts to pro- 
duce a large amount of work, and of the best quality, 
for which they receive the profits that would, under 
ordinary circumstances, accrue to their employers. 

Many such efficient and profitable aids to self-help 
for the benefit of the working classes exist through- 
out Germany, and Mr. Samuelson has done good 
service in describing them so well and fully as he has 
done, the domestic life of the German artisan, and 
the various institutions which have been created by 
himself and his fellows for the benefit of his class. 
They form indeed a striking contrast to the institu- 
tions of our own working classes. But before such 
a system could be imitated with profit here, the 

lish workman must unlearn much, and learn 
still more, his clubs and associations must be altered 
from their present character, and his trades’ unions, 
which now injure employers and employed alike, 
must be exchanged for associations which instruct 
and elevate the masses, help them to self-depen- 
dence, and convince them that the true road to ad- 
vancement can never be pointed out by despotic 
societies, governed by short-sighted prejudice. Mr. 
Samuelson has shown that the German artisan is 
paid less, and fares better than his English fellow, 
that his pleasures are ter, his culture more ex- 
tended, his social standing higher. He has shown 
why this isso, and that the English workman can 
never hope for all these advantages under the ruling 
system. It is easy to point out existing evils, and to 

w striking contrasts, but who shall undertake the 
work of reform, with any hopes of its being crowned 
finally with success ? 


More Tetzerara Lines.—An 














SHUNTING ENGINE WITH WATER TANK FRAMES. 


DESIGNED BY M&. JOSEPH J. TYRRELL ENGINEER, LINCOLN. 


Ws illustrate on the present and opposite 
rangement of locomotive with water tank 


intended for shunting 


Mr. 


Joseph J. Tyrell, 


sions of this engine are as follows :— 


Hi 


Diameter of cylinders... 
Stroke ose ove eve ese eee 
Distance between centres of cylinders ... 
Diameter of wheels ove eve ose 
From centre of leading axle to outside 
leading buffer beam... ose ove 
From centre of trailing axle to outside 
trailing buffer beam... ove oso 
Total length over buffer beams ... 
Width between frames... eo 
» Of tanks (inside) ... nd 
» _ of engine outside footplates 
Height from rail to top of frames cee 
i linders, 14 in. in the foot. 
iler barrel (outside smallest 
plate) oe -~— oon jue ons 
Length of boiler barrel 
of firebox casing 
Width 


— of firebox (inside)... oes ons 

Width - » at bottom eos 
9 = »  attop ... eee 

Height » above firebars. ... ove 
» of centre line of boiler above rail ... 

Length of tubes between tube plates. 

Diameter ,, (outside) ... oe 

Number ,, ose ove ove 

eating surface : 

Tubes (inside) 

Firebox one 


(outside) 


Total 


ity of water tanks... ooo 
bunkers ... ove 
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urposes, which has been designed by 
of Lincoln. The principal dimen- 


. mm. 
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| the ends of the buffer beams inside, so that the shocks due 


to migh' t be received on the ends of the main frame 
plates only ; and with this precaution and good workmanship 


to start with, we should not anticipate that the t 
would give any trouble. The advantages of the oon are, 


that it enables the weight of the water to be kept well for- 
ward, so as to canaiioes the weight of the overhanging 
firebox, while the centre of gravity is kept low, and the work- 
ing parts beneath the boiler are more open to 

pat accessible than they would be with wing tanks or tanks 
between the frames. 


parts of ine, and that yy") "~ — 
from the footplate, are — for both forw - 
or ie The brake, also, is conveniently arranged, and 
the whole design of the engine is exceedingly neat. 
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SHUNTING ENGINE WITH WATER-TANK FRAMES. 
DESIGNED BY MR. JOSEPH J. TYRRELL, ENGINEER, LINCOLN. 
(For Description, see opposite Page.) 
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THE KANSAS CITY BRIDGE. ‘The site of the latter, thongh it now has « population of | grown and flourished with a rough-and-tumble civilisa- 

Uron “the Grecian bend of the Missouri river,” where | 35,000 people, is scarcely to be found even in modern maps | tion of its own, until it has become a railway-nervous 
its course changes from a southerly to an eastward direc- | of Missouri State. Far removed from the eastern and | centre, a depét for the vast goods traffic carried eastward 
tion, as it flows towards the Mississippi, and just at the | comparatively settled cities of America, with the broad | and westward, or brought down the Miseouri from Nebraska 
point where it receives the waters of its tributary the | flood of the Mississippi, and the Alleghany chain interposed | and Dakota. The accompanying sketch will convey an 
Kansas, the town of Wyandotte, and Kansas City stand. | between itself and the Atlantic freeboard, Kansas City has | idea of the situation of the city, and give some notion of 
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the peculiar action of the river upon its unstable and con- 
stantly shifting shores. On the north side, the country 
stretches away in low flat lands (covered beyond the river 
with closely-grown forest, which is partially submerged in 
seasons of flood; on the south, the course of the river is 
confined by steep high bluffs, upon which the city stands. 
At the present time seven different railroads pass through 
Kansas City: two lines from Saint Louis, one on the north, 
a second on the south, side of the Missouri; a line from 
Quincey, on the Mississippi; the Missouri Valley railroad, 
from Kansas City northwards »@ fifth line running south- 
ward through Kansas State;“a sixth from Kansas City 
towards the north-west to the rival town of Leavenworth ; 
and the Kansas Pacific railroad running westward to 


Denver, near the Rocky Mountsina, and forming one of the | 
base lines of the future network in connexion with the | 
| feet wide, passing over the Missouri Pacific Railway, 


Union Pacific Railway. In 1867, when Kansas City ex- 
isted almost only in name, a State@Charter was obtained for 
the construction of a line of gonte 1500 miles in length, to 
extend as far north as Lake Stiperior ; by @ provision in this 
charter, the projected company were authorised te bridge 
over any of the navigable streama# within the State of 
Missouri. The Kansas City Bridge, however, of which we 
give an illustration on page 370, was constructed for 
the accommodation of a short line of fifty-two miles in 
length, which forms the Kansas City and Cameren branch 
of the Hannibal and St. Joseph Railway—the latter a 
direct line between the Mississippi and the Missouri. The 
rapidity with which railways have of late years been 
pushed forward to the West, has given an unexatmpled 
activity in the construction of long and large-span bridges ; 
and this structure recently completed across the Missouri is 
one of many other similar works in progress or completed. 
One of the greatest difficulties which presented itself in 
the construction of this bridge, was the violence of the 
stream and the unreliability of its bed. Fierce high floods 
sweeping down over a muddy or sandy bottom, would not 
only shift the position of the navigable channel for several 
hundred yards in the course of a féw months, but would 
destroy the banks themselves, changing the very topo- 
graphy of the stream, and undermining the trees with which 
its northern bank is clothed. All these effects of flood and 
current were well known by long experience and observation, 


steeds. Massive in its great repose ere yet it has been 
started thick with flags and electrified under, the tread of 
the swart horse, steam-ridden, it seems a monstrous genie, 
upheaved from the restless river, and poised aloft in seen 
granite hands to be launched into the zenith of a nation’s 
wonder, and fixed thera a giant of skill, a mastodon of 
mechanism. It is a bridge of destiny. That network of 
iron bars was woven and interlaced by the cunning and 
skilful hands of Chanute, who embroidered upon the 
tawny tapestry of a grand old river, the grandest archi- 
tectural picture of the century, and that bridge is standing 
there, the iron crown of Kansas supremacy” (!!!) 





The total length of the bridge is 1387 feet, across the 
river, and 2360 feet of trestle-work viaduct over the level 
on the north shore. The river bridge is divided into seven 
openings, and a narrow land span on the southern side 66 


The first river span is 133 feet in the clear, and rests wpen 
pier No.1. The draw span turning upon pier No. 2,and 
363 feet long,. follows. next; then a span 250 feet im the 
clear, another of 200 feet, and twe more of 200 feet and 
177 feet respectively, which complete the crossing, the end 
of the last span resting upon a pier, and from which point 
the trestle work before alluded to commences. 

The first foundation began was that of pier No. 7, when 
a start was made on the 27th of February, 1867, imme- 
diately after the breaking up of the winter ice in the river. 
The soundings and exuminations made of the bottom of 
the Missouri were totally at variance with previous obser- 
vations, and it was found that the floods had thrown up a 
high sandbank in the middle, opened a new channel near 
the northern bank, and excavated the channel on the 
soath side to a considerably greater depth. In the forma- 
tion of the foundation lay the only great difficulty of the 
engineer. The rock cropping out on the south side of the 
river, and rising in bluffs and precipitous rocks, disappeared 
beneath the bed with a rapid slope, until, on the north 
side, it was overlaid with loose and shifting sand to a depth 
of over 100 feet. At this point, that is, on pier No. 7, 
operations were first commenced. By the 5th of April, 





1867, an excavation had been made in the sand to the 
level of the low water, the sides of the opening were well 
strutted, and piles were driven down over the area enclosed, 





upon which it was intended to support 
the pier. The piles having been driven 
to a firm bearing, the sand was ex- 
cavated to a depth of five feet below 
the head of the piles which were cut 
off to the level, upon which the first 
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course of the masonry was to be started. 
Just as this was in progress a heavy 
flood rolling down the Platte River 
from the Rocky Mountains swelled 
the Missouri so suddenly, that in a few 
hours the water level was raised 19 
feet, filling the excavation with 14 feet 
of sand over the heads of the piles 
which had been driven, and burying 
the whole of the work. When the 
freshet subsided, it was found that the 
bed of the river had been scoured out 
to a depth of 27 feet, and the contour 
of the bottom changed. This flood was 
the second of the three annual visita- 
| tions to which the Missouri is sub- 
| jected: the first arising from the 
breaking up of thé i¢¢ of the Kansas 
river in Febriary, the second in April 
from the Piatte, and the third from 
the melted snows brought from the 
northward in July by the Atissouri. 
It will, therefore, be easily believed 
that the engineer of the bridge had a 
most unmanageable river to deal with. 
The sand-buried foundations of No. 7 








but their full force was hardly realised until shortly after 


the commencement of the Kansas bridge, when, within 
five days, the line of the south bank which, eastward of 
the city, falls from the high bluffs into the flats like those 
which characterise the other bank, was changed five hun- 
dred feet, and a retaining wall, which protected the shore 


at a point a mile above the site.of the bridge, was de- | 


stroyed. It was, therefore, found necessary, not only for 
the security of the bridge, but alsofor the sake of the 
quays, wharfs, and landing stages of the city, to revet the 
whole of the south shore from the ends of the high bluffs 
for a considerable distance eastward, " 

The bridge was commenced in January, 1867, and was 
completed at the beginning of July last, on the 8rd of which 
month it was opened with much pomp and ceremony, ia 
which all Kansas City participated—the principal feature 
of the inavguration being a triumphal procession, headed, 
so state the published accounts of the proceedings, bv the 
engineer, Mr. Chanute, drawn through the streets in a 
yaw! boat upon wheels, as it-were in a car, and i 
the union flag in one band and a theodolite in the other.* 

Une of the chief Kansas pspers, in speaking of the 
bridge, describes it thus: “ Science and. skill Aas woven 
from iron and stone a highway for the fleet feet of steam 


® Mr. Chanute repudiates the statement, assuring us that 
it emanated from the reporter's excited imagination. 


- pier were left untouched till after the 
| last of those freshets had passed away, when it was cleared, 
| and the masonry was commenced on the Ist of, October. 
| Work was then began upon simultaneously upon piers one, 
| three, four, and-six. In the position of pier No. 1, the 
| rock was almost free of sand, being 18 feet below low 
water, and a little above its site, a heavy timber caisson, 
| 70 feet long, 20 feet wide, and 28 feet high, was moored to 
| the shore, to reduce tlie current running at a speed of 
| 74% miles an hour, and to protect the temporary works 
from passing boats and debris brought down by floods. 
Timber piles clamped to the réek were plated in positiori, 
and a timber caisson was suspended from them by screws 
inthe exact position to be occupied by the pier; this 
being lowered gradually on to the rock, the lower edge 
penetrated through the thin stratum of sand with which 
it was covered, and the joint was made water-tight by bags 
of sand and puddled on the outside. The caisson being 
cleared of water, the surface of the rock was cut to the 
proper level, and the masonry begun upon it. This pier 
was completed with great expedition, the caisson having 
been put into position in September, and the masonry 
finished on the 30th of November, 1867. 

(To be continued.) 








Pumprine Exaixes.—TIwenty Cornish pumping engines 
were reported in October. The average duty was 45,900,000 
Ib, lifted 1 ft. high by the consumption of 112 1b. of coal. 








THE UTILISATION OF SEWAGE. 
To ras Eprrox ov Eworvernise. 

Srx,—I to enclose herewith a copy of a circular letter 
which the mittee of the British Association on the 
Treatment and Utilisation of Sewage are about to issue to 
all the towns in Great Britain and Ireland, and to request 
that you will kindly insert the same in your columns. 

I remain, Sir, your obedient Servant, 
Groxor F. Barnes, 
Honorary Secretary pro tem. 

22, Whitehall-place, November 27, 1869. 

Committee of the British Association on the Treatment and 
Utilisation of Sewage. 

Sir,—I have the honour to inform you that, last year, at 
the.meeting of the British Association at Norwich, a Com- 
mittee was appointed to report on the Treatment and Utili- 
sation of Sewage. In the first instance, a grant of 11, was 
placed at the disposal of the Committee, with which to defray 
thé cost of printing and postage incidental to the collection 
of preliminary statistical information. Through the kindness 
of Her Majesty's Government, the Committee was enabled 
to obtain reports respecting the methods of dealing with 
town refuse practised in most civilised countries, and that 
information has now been collected in a more complete form 
than hitherto existed in any country. 

This preliminary work being completed, the Committce was 
ro-appointed at the meeting of the British Association this 
year at Exeter, and the inquiry was considered to present 
such important features of social and scientific interest, that 
the sum of 5607. was voted towards enabling the Committee 
to enter more fully and practically upon the investigation of 
this subject. The British Association being a purely scientific 
bedy, has not at its disposal funds which would be adequate 
or applicable for the full proseeution of this very large and 
| eo, 6 Pic gar a inquiry. The Committee nevertheless 

ires to take advantage of the opportunity created by the 
British Association, to imvestigate the entire subject in all 
its bearings— whether chemical physiological or engineering, 
sanitary municipal or agricultural—and in a manner worthy 
of the body-they represent. 

It is unnecessary to point out the enormous importance, 

ly at the present time, of a full and complete investi- 
gation of this question by the light of the knowledge and 
experiente now gained in the several departments above 
alluded to; but properly to carry out such an inquiry with a 
practical end, numerous observations, gaugings, and experi- 
ments, aided by simultaneous analyses, are essential; and 
these cannot be accomplished, especially the analyses, with- 
out the continued aid of efficient and therefore highly-paid 
assistants. Moreover, from time to time it may be necessary 
for the Committee to purchase expensive apparatus, and to 
subject various inventions and processes to a thorough and 
complete test; for it is the desire of the Committee, not 
only to ascertain, as far as ible, the causes of the sanitary 
inetliciency of existing oaks; ba also to inquire into every 
suggestion which affords promise of practical utility, in order 
that this investigation may be searching, the report practical, 
and any recommendations that may be made authoritative. 

It is the wish of the several members of the Committee to 
devote, to the utmost of their ability, their personal attention 
to the work thus sketched out ; but the expenses absolutely 
necessary to enable them to conduct so extended an inquiry 
cannot but be very heavy, and, unless they are able to secure 
an adequate fund, they must abandon the attempt to investi- 

te the subject in this broad and comprehensive manner. 

owever, since there is no subject of greater practical and 
social importance to the public generally, and thus to the 
varions municipal authorities and other governing bodies 
throughout the country, it is believed that many will share 
the opinion expressed at the recent meeting of the British 
Association at Exeter, that the existence of this Committee 
affords @ specially favourable opportunity for such a wide 
inquiry, and for that reason its Members confidently appeal 
to those authorities who are officially interested in the subject 
to supply the funds for the investigation. _ 

I ami’ therefore desiréd’ts request that you will kindly 
submit this letter to the’bédy you represent, I venture 
to hope you will give the Committee the benefit of your 
god offices in procuring a subseription proportionate to the 
po, 





"3 in 
enter of your town or district. 
¢ is suggested that the subscriptions of towns of different 
populations might’be graduated somewhat in the following 
proportions : 


2. s. d. 

10,000 ... 5 5 0 

‘ 1010 0 
21 0 
ww oO 
60 0 


Where the does not exceed 
Between 10,000 and 25,000 ... we de 
Bet ween 25,000 and 50,000 ... oe eco 
Between 50,000 and 75,000 ... éds 
Between 76,000 and 100,000 
Above 100,000 - pac! ‘le 100 0 

I beg to call ¥otir attention to the acéompanying list 
members of the Committee, and to inform you that ail public 
bodies subseribing not less than 5/. 5s. will have the benefit 
of the ifffertidtion from time to time, as the results of the 
ingiiry partake Gf a conclusive character, and will receive a 
eopy of the of the Committee when published. 

I have the honour to be, Sir, your obedient Servant, 
Groner F. Banrwes, 
Honorary Secretary pro tem. 

22, Whitehall-place, London, 8.W., November 18th, 1869. 

The following are the names of the Committee: Richard 
B. Grantham, Esq. M. Inst. C.E., F.GS., Chairman ; 
J. Bailey Denton, Esq., M. Inst. C.E., F.GS.; J. Thorn- 
hill’ Harrison, Eeq., M. Inst. C.E.; Benj H.. Paul 
Keq., Pb. D., F.0.8.;_ Professor Wanklyn, §F.C.S.; William 
Hope, isq., V.C.; Professor Williamson, Ph. D., F.RS.; 
Professor Marshall, F.R.S., F.B.C.S.; Professor Corfield, 
M.A., M.D.; M. C. Cooke, Esq., and Sir John Lubbock, 
Bart., E.R.S., Treasurer. Subscriptions should be paid to 
the eredit of Sir John Lubbock, on behalf of the Committee, 
at Messrs. Robarts, Lubbock, and Co., 15, Lombard-street, 
London, E.C. 
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LIGHTHOUSES AT THE LAKES. AMERS; 
SUEZ CANAL. ' 

Earyy in the month of December last, the Suez Canal 
Company decided to establish two small lighthouses in the 
lakes Amers, which are traversed by the canal in a north- 
west and south-easterly direction. One of these lighthouses 
was to be placed in a considerable depth of water at the 
northern end of the larger lake where the canal enters it from 
Sérapéum, and the other at the southern mouth of the canal at 
the northern end of thesmaller lake Amers. At the time this 
was decided upon, the larger lake Amers was completely dry, 
but the filling of the basin from the Medi t 


was to 
commence on the Ist of February following, sa that but 
two months remained for the construction of the foundations 


of these lighth before their sites would, be submerged in 
about 26 it. of Wy Masonry foundations alone could 
have been im such a short jiod; but’it so 
happened that of the site, consisting as it did of 
a mixture of salt amd Jpose mud, was unfavourable for such a 
system 

Under theae cireumstances, M. Lecointre, the chief engi- 
necr of the Nouvelle des Forges et Chantiers de la 
M cditerranée, the construction of lighthouses of a 
form designed by fit, and which could be put in place after 
the lakes —— filled; platforms founded on serew 
viles havin jously prepared to receive them. 
Phis e-eiaeal eerk Weld of course be carried: out 
during the two months which the lakes remained dry, while 
the pages an Pa pomere. was suitable to the 
natureot the ground; and; accordingly, M. Leeoimtee’s plans 
were decided upon. 4 # 

lhe engravings, which we publish on page 366 of the pre- 
sent number, represent one of these lighthouses, the con- 
struction of which we shall now proceed to deseribe. Each 





lighthouse consists of a central cylindrical body supported by | 


six tubular struts or buttresses, as shown in Figs. 1, 2, and 


3, the whole being, as we have said, founded on serew piles. | 


The central portion of the foundation is composed of four screw 
piles, each 6§ in. in d ameter, these piles being placed at the 
corners of a square measuring 6 ft. din. on the side; while 
under the base of each strut 1s also a screw pile of the same 
diameter as those above mentioned, the centres of these latter 
piles being situated at the angle of a regalar hexagon in- 
scribed in a circle of 14 ft. 9 in. radius, The heads of these 
piles are connected by a strong iron framework, as shown in 
Figs. 8 and 9, and upon this framework are rivetted the iron 
plates to which the bars for guiding the parts into place are 
fixed. These guide bars enabled the bases of the struts to be 
readily got into place, and they extend to different heights, 
so that they can be successively engaged with the shoes of 
the struts. They extend about 3it. Sin. above the water 
level in the lake, and they penetrate about 8 ft. 24 in. into 
tubes fixed to the plates of which we have already spoken. 
These tubes, which are of wrought iron, are Sin, in dia- 
meter, and their centres are situated at the angles of a hexa- 
gon inscribed in a circle of 17 ft. Sin, radius. The guide 
rods have a certain amount of play in the tubes, and their 
upper ends are connected by flat iron bars, which kept the 
rods in place during the filling of the lakes, 

The four piles under the central t of the structure 

carry the bod y of tho lighthouse, which. fhaarhe 48 tons, and 
contains, in addition, 48 tons of , making 96 tons in 
all. This weight, however, is ditiimished to the extent of 45 
tons by the water displaced, so that the load actually im- 
posed upon the foundation is 51 tons, or 12} tonson each 
vile. 
: The height of the lighthouse. from the foundation level to 
the centre of the light is 68 ft. 10in., of which height 26 ft. 
3in. is below the water level, and 43 ft. 7in. above. The 
strueture consists of three principal parts as follows: Ist. 
The basement, which is com i of a central body, and the 
six inclined struts, connected as shown in our engravings ; 
2nd. The tower, containing the staircase, this tower being 
provided with the necessary doors.and windows, and being 
encircled at its base by a gallery having two landing stairs, 
as shown; and 3rd. The lantern, the construction of which 
is clearly shown by Figs. 11, 12, and 13. 

That part of the lighthouse which is exposed to the alter- 
native action of the air and water is preserved from oxidation 
by a coating of cement, which is, in its turn, protected from 
the blows of floating bodies by a strong casing of fir timber 
134 in. thick and extending tor a height of 11 ft. 6in., the 
timber forming this eaing being held in place by rings of 
flat iron, The submerged part ef the tower is filled up to 
the level of the water line with hydraulic lime concrete, this 
filling serving to ballast the lighthouse when it was being 
moved into its place. The space between the upper part of 
this concrete and the floor of the gallery forms a cellar for 
the stowage of provisions. 

The castings which form the shoes for the central tower 
and for the lower ends of the struts, and which rest upon the 
foundation platform, are of the forms shown in Figs. 5 and 6, 
and Figs. 7 and 8 respectively. That for tle central tower 
is a simple ring 6 ft. in diameter and 1}in. in thickness, 
formed on base plate 34 in. thick, this plate being pierced by 
an aperture 5ft. 3in. In diameter, which leaves an interior 
flange or ring 4) in. wide on which the bottom plate of the 
tower rests. Six strong tie-bolts connect the socket for the 
tower with the shoes for the struts as shown. 

The cylindrical portion of the shoe for each strut is also 
lj in. thick, and is provided with three bosses to receive theg 
ends of the wrought-iron tie-bolts 33 in. in diameter which 
connect these shoes with each other, and with the eentral 
socket. alrea:ly mentioned. The base of each shoe, also, is 
provided with a lug projecting outwards in the direction of 
the radius of the hexagon, this lug together with @ wrought- 
iron strap forming, as shown in Fig. 7, an eye witha hole 
through it 1 ft. 12in. in diameter, for the reception of the 
guide rods. The latter, as will be noticed on inspeeting Fig. 
6, are increased in diameter at their lower ends s@ as to fit 
these eyes. 

The inclined struts are, a8 we have said, cylindrical, and 
their external diameter is 1 ft. 11} in.; they are composed 


the 

- ‘two plates 
vetted together, these they 

jin the central tera pp plate ota i 
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ase is 5 ft. 
1Dinvim diameter, and is fi d of three hy ‘ 
each of ms sae 0.55 in. thick. These plates are planed on 
all their edges so as to obtain perfect ‘the hori- 


zontal seams are covered by external joint 12in. wide 
secured by four rows of rivets. The vertical 

which are placed internally, are 
in an unbroken length the full height of the 
The upper part of the tower is Gonnected to 
thirty-six bolts 1} in. in diameter, which pass throu 
rings of 4j in. x 4} in. angle iron fixed each by two rows of 
rivets, the one ring to the , and the other to the 
portion of the tower. The lowerend of the base of the tower 
which rests in the cast-iron socket already —- 

by a wrought-iron plate 0.56 in. thick, to the 
cylindrical body by an internal ring of 4Jin. X 3h in. angle 
Iron, 


What we may term the pier portion of the 
that portion in the neighbourhood of the water line which is 
made Up of cement enclosed in a wooden casing, as a 
deseribed—is supported upon an annular plate jin. 
united to the central y by means of a ring of br er 
4} in. angle iron: while another ring of the same an 
iron is placed around the outer circumference of the annular 
plate, so as to embrace the lower ends of the timbers fo 
the wooden casing. Besides this, the annular is 
united to the six struts at the points where these intersect it, 
while six 6; in. x 0°55 in. stays connect the platform to the 
upper part of the central body. tie rods are buried in 
the cement enclosed in the wooden casing. The gullery 
around the foot of the tower is supported by a conical rin 
of iron plate }im thick, and its floor is formed of cheque 


plates of the same thickness. 
is composed of three rings of 


: 
E 


The shaft of the 
plates, { in. thiek, connected horizontal! Ye egw joint 
rings, 6 in. wide by in. thick, secured by double: rivetting. 
The shaft encloses a cast-iron staircase, which gives Kecess 
to the upper platform, each step of the staircase being bolted 
to the wails of the tower, and to # central hollow newel of 
cast iron, 1 ft. 6f in. in diameter. The prolongation of the 
shaft is formed by a ring 2 ft. 9} in. in height, rivetted to the 
plate forming the Sass of the chambre de service, by 
means of a ring of 4% yi bon angle iron. Two other 
rings of the same sized “- iton, rivetted the one to the 
ring ust mentioned, and the other to the top of the shaft 
enable the two ‘to be bolted together by means of 
thirty-six bolts, 1) im. in diameter. The ring of which we 
have been king is cage six small windows, which 
serve to t the staircase, it has fixed to it externally 
six which the floor of the work-room above. 
This latter chamber, is circular, is 9ft.2}in. in dia- 


meter; and it is formed of six plates 0.28in. thick, united | °*rs ag' 


by external covering strips, 6in. wide. It is lit by six win- 
dows, each 4ft. llin. high by 1 ft. 8 in. wide, and is lined 
with pine 2in thick. The locks, bolts, and general fittings 
are of brass. 

The chamber of which we have been speaking supports 
by means of gusset plates a platforme de service which re- 
ceives the lanterns and tus for lighting, and which is 





surrounded by a balcony as shown. The lighting apparatus, 
Silo weir Saiimeated by MM. L, Sautter et © %- of the | 
fourth order, and it ¢ of a lens 1 it. 9§ in. in diameter | 
which illuminates w horizon, this lens being itself | 
com of five dioptric and five eatadloptric elements. The | 

le is su upon a cast-iron column fixed’ on the top | 
of the newel of the staircase. The baseol this column is | 
embraced by the eye of a kind of revolving shelf or landing 
on which a man can stand whilst ing to the lamp, 
cleaning the glasses of the lantern, &c. The 
we have just mentioned is shown clearly by Figs. 11 and 12. 
The lighting apparatus is by 4 lantern 5 ft. in. | 
in diameter, carried a base ring of cast and wrought | 
irom 3 ft. 9 in. is farni with adoor. The 
dome of tho lantern is of copper. 

Each thouee arrived at the Jakes Amers in three parts, | 
mamiely; first, the base and inclined struts; second, the | 
shaft; and third, the The base, which was thorough!y 
watertight, was placed over the guide-rods in such a manner 
that the latter passed through the eyes attached to the shoes 
at the lower end of the inclined struts. As soon as the whole 
six guide-rods had been thus engaged, the tie rods connectin 
the upper end of these rods with each other, were unbol 
and the base of the lighthouse was lowered, the guide rods 
causing it to take its exact position. Templates had been 
made after the foundation had been established, and by the 
aid of these templates the bases of the central shaft and of 
the struts had been made soas to suit the plates destined to 
receive them. It was arranged, also, that the-ventratsheft: 

d take a bearing before the struts. RP Supe ES 
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«At the commencement of the operations’ the ‘ba: 
; but it was sunk by parti Ming it 
with the concrete already mentioned. Af base 


got into place the ties connecting the u 
voda were replated, and ‘the latter will thy 
serve at their lower ends as stops for th 
upper ends as moorings for boats, &c., wi p 
in returning in place the blocks of stone by Which the base 
of the ae ge ———- be — “The base | 
being fixed, aft capital will be istecessively got | 
into position and secured by the bolts already mentioned. | 








The cost of each of the lighthouses we have deseribed is, | 


ae i eer melo 4 eet 


| tion, the reserve capital of the company 











Tux Scotch announce the death of another eminent 
ing to the Clyde, namely Mr. David 

N . at the age of 79. along 
his relative, Mr. Napier of 
Shandon, of fame of the 
firm of N, and Sons as ehipbuilders marine engi- 
neers. As far back as 1815 he was the first to introduce 
British steamers, as well as etearm for the 
Post Office He was also first to ish @ regular 
gy am maar egg G and Belfast, which 
he did by means of , & vessel of about 90 tons 


bad a vessel named the Talbot, built for him by 
r than the Rob ag + being of 

120 tons barthen, and supplied with two of Mr. 7 
80 horse power each, and was considered the finest steam 
vessel of her time. She plied between Holyhead and Dublin. 
His enterprise was further shown by the establighment, in 
1822 of the line of steam vessels between Liverpool, Greenock, 
and Glasgow, in which the Robert Bruce, of 150 tons, with 
two 30 horse power engines; the Superb, of 240 tons, with 
two 35 horse power engines; and the Eclipse, 240 tons, with 
two 30 horse power engines, were employed. Up to this 
time the steamer that had been built was the 
James Watt, by Mesers. Wood. Following this in 1826 
came the United Kingdom, a vessel which, for her size, 
was the wonder of the time. She was 160 ft. long, 26) ft. 

beam, and 200 horse-power. The machi was made 
Mr. David Napier, and the. ship was built: by Mr. Steele of 
. Napier likewise invented the steeple engine, 
which SS ee eee ne nn Peete Me coe y- 

ing much less He was also one of the first, if not 
to ee i of the surface condenser in 
oa ——_ state all Bas the 

subject of this notice did to improve the steam navigation 

cae weeds suffice it to say that, probably with the exception 
of Robert Napier, the head of the firm of Napier and Sons, no 
man individually did more in that direction. For a consider- 
able number of years—and in uence of declining years— 
he had ceased to follow the pursuits in which he attained such 
signal successes, and lived in retirement in England. He did 
not, however, cease to take an interest in the well-being of 
the city of Glasgow where he formerly dwelt. A couple of 
‘0, when the sewage question was attracting a great 


ee ae ee Shortly after this 
Messrs. 


deal of the attention of scientific men and social reformers, 
he proposed a plan of his own for the removal of the sewage 
by means of a That he was not one of se ere | mere 
theorists upon this — was evidenced by the fact that he 
offered to subscribe lL. for the purpose of testing the 
merits of his scheme. As an eminent marine engineer he 
will be gratefully remembered. 








beer gs ip IN ee eam mg us has been 
issued of the City of Buenos ways Company 
Spee , with med capital of 100,000/., divided ints 

6,000 of 101. each, being the first issue of 75,000/. 
The company is formed with the ing two con- 
cessions to Colonel Juan, Macias, and others, 
by the Prov Government of Buenos Ayres. The popu 
lation of the city of Buenos Ayres is estimated at 180,000, 
and the t accommodation for the is limited and 


éxceedingly expensive, The tramways are stated to be 
about 10) English miles in length, and the company will 
have power to obtain further concessions for the construction 
of tramways in any place within the Argentine Cenfedera- 

Wieg available for 
that purpose. 


Tux Rorat Lapornatony.—We regret to hear that 
Colonel Boxer, R.A., has resigned his appointment of super- 
intendent of the Royal Laboratory, and that his resignation 
has been accepted. Colonel Boxer’s successful exertions in 
connexion with the improvement of our war matériel |are 
known mainly through the fuzes, shrapnel shell, life-aaving 
rockets, and Seach eading cartridges with which his name 
is associated ; but these are only the more conspicuous ex- 
amples of an inventive faculty which for 15 years has been 
in constant operation for the public benefit. Among Colonel 
Boxer’s less-known improvetments we may name prominently 

. breech-loading gune, and 

1867-8, in the face of 

defects in the Enfield 
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LIGHTHOUSES ON THE LAKES AMERS; SUEZ CANAL. 


CONSTRUCTED BY THE SOCIETE NOUVELLE DES FORGES ET CHANTIERS DE LA MEDITERRANEE, FROM THE DESIGNS OF M. LECOINTRE 
(For Description, see Page 365.) 
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ENGINES FOR TWIN-SCREW SPANISH GUNBOATS. 
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THE SPANISH GUNBOATS. 

Cons!DERABLE attention has been of late directed to the 
fleet of gunboats for the Spanish Government, which is being 
rapidly completed at New York, almost, we may say, under 
the guns of a United States war vessel. To a great extent 
this attention is due to the doubt which exists whether the 
the United States Government will allow these boats, when | 
completed, to be removed by Spain from American waters ; | 
but quite apart from this source of interest the peculiarities 
in the design of the boats themselves render it desirable | 
that we should give some account of them. The planning | 
of these thirty gunboats having been entrusted to Captain | 
Eriesson, the contract for building the fleet was entered into 
with the Delamater lronworks, of the city of New York, on 
the 3rd of May, 1869. On the 19th of May the first keel 
was laid, and on the 26th of June the first vessel was 
launched, thirty-four working days after laying the keel; 
while on September 3rd, just four months from the signing 
of the contract, and three months sixteen days after laying | 


the first keel, the last vessel of this formidable fleet was | i 


launched, fifteen of the vessels previously afloat having by | 
that time their engines and boilers on board. 

The Spanish boats are sea-going twin-screw vessels, 
107 ft. long on p agemere line, 22 ft. 6 in. extreme beam, 8 ft. | 
depth of hold, and draw 4 ft. 11 in. when fully equipped for | 
service with coal, stores, and ammunition for 100 rounds on | 

. The lines at the bow are somewhat full in order to 
sustain the heavy bow gun, the breadth of the deck being | 


| deemed faultless for a twin-secrew vessel. The constraction of 


| having been adopted, and the masts and smoke pipe 


CONSTRUCTED AT THE DELAMATER IRONWORKS, NEW YORK, FROM THE DESIGNS OF CAPTAIN JOHN ERICSSON, 


carried well forward in order that the manipulation of this 
gun may be facilitated. The run is very clean, the lines being 


the bull presents two liarities worthy of special mention. 
The apparently insoluble character of the problem—a gun- 
boat of this class drawing only 59 in. of water when fully 
equipped for service—compelled the designer to dispense 
with the keel. Shipbuilders, it appears, at first objected to 
this innovation, but now admit that these boats ma 
take ground with far less risk of straining and leaking than 
ordinary light draught vessels with their weak keels. The 
other novelty alluded to is the cutting down the rail and 
substituting a low heavy timber bulwark at the bow, pro- 
vided with substantial water-ways, and lined with sheet iron 
to admit of firing the gun ex barbette. 

In addition to their ample steam power the Spanish gun- 
boats carry full amount of canvas, being schooner rigged 

i a freer square sail on the foremast. Wire riggin 


more than usual, the appearance of these twin screw vessels 
is very striking. 
Tt has frequently been urged as an objection against the 


twin screw yg me that the double set of engines, four steam 
cylinders with duplicates of all the working called for 


on this system, render the whole too compli and heavy for 
anal, vemn, poocenting of Sa sine Dae Se ication of 
surface condensation. the engines of the Spanish gun- 


boats, of which we annex an illustration, the designer has 
overcome these objections by introducing a surface condenser, 
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which, while it performs the function of condensing the steam 
to be returned to the boiler in the form of fresh water, serves 
as the principal support of the engines, dispensing entirel 
pane ado work. Besides this expedient, 

of cylinders have their slide frames for guiding the movements 
of the piston rods cast in one piece. A the combine- 
tion is such that the total weight eras le ae 
novel twin screw engines do not exceed the single 
serew engines of equa) power. Several improvements con- 
nected with the working gear have been introduced. The 
outer dearings of the propeller shafts, always difficult to 
regulete an in order on the twin screw system, are 
se nay ewe date th 
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contre of the vessel between the engine room and officers’ 
quarters aft is lined with lead on the iuside, with the un+ 
usual precaution of having the outsiile protected by sheet 
iron. There are three distinct modes of flooding this maga- 
sine—vis., from the sea, by a powerfal hand pump, and by 
the donkey engine pump. A small armoury is arranged be- 
tween the magazine and the cabin, containing thirty Speneer 
carbines, thirty Spencer pistols, and an equal number of 
cutlasses and dirks, the latter being accessible only from the 
cabin. In addition to the ordinary water tanks, a fresh 
water maker of ample capacity is provided, in which the con- 
densation of the steam is effected by the current of sea water 
which passes through the surface-condenser, the fresh water 
being drawn off through a bent pipe on deck. A combined 
capstan and windlass of novel construction sufficiently low to 
fire over is bolted to the deck over the chain locker at the 
bow, the combination being such that the capsian may be 
used alone, or oné, or both anchors raised at the same time. 
The quarters of the crew are arrange 1 between the forward 
boiler bulkhead and the shell room, which is situated under 
the bow gun. Two large ventilators, with swinging tops, 
are applied for supplying the berth deck with fresh air. The 
shell room is divided into several compartments, provided 
with convenient zine, separate lockers 
being arranged for storing ammunition for small arms. The 
shells are, not as customary, contained in rude boxes strapped 
with iron. Each shell is placed in a well-finished box pro- 
vided with a sliding lid and rope handles on each side for 
convenient handling—a great improvement, as the shells 
may be taken out quickly and without being jarred. 

he armament consists of a 100 |b. rifle gun, pl aced at the 
bow To admit of this n a direct line with the 
keel, the ordinary jib-stay has shed, and in its plage 
two separate stays attached to the timber bulwarks—one on 
each quarter Under canvas a temporary yib stay is secured 
to a shackle bolted to the outside of the By these 
expedients the gan will have an uninterrupted horizontal 
range of 240”, 

The gunboat which was first finished mad 
West Point, in September, the result being deemed highly 
satisfactory. The official trial did not, however, take plac 
until 25th October. But for the disadvantage of a combined 
river and tidal currrent, the Hu Fourteenth- 
street, would offer an unequalled trial ground, the river 
being perfectly straight, and running exactly at right angles 
with the streets. The ground selected for the trial trip was 
from Fourteenth-street to One Hundred and Twenty-ninth- 
street, a distance of 30,720 ft. or 5.81 statute miles, The rug 
up the river against the tide oceupied 32 minutes 35 seconds, 
the return trip being performed in 29 minutes 35 seconds. 
Total distance 11.62 miles in 62 minutes 10 seconds. Con- 
sidering the small size and necessarily full lines of these gun- 
boats, the speed thus attained is remarkable. In open water 
out of the tidal river current, which so injuriously affects the 
propeller by a difference of se at the upper and lower 
circumference, it is expected that a higher rate will be 
attained. It should be stated that the vessel during the 
trial was loaded with pig iron to her intended maximum 
draught. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Iron Market.—Since last report the market 
has been very firm, and a large amount of business has been 
done at greatly advanced prices. On Wednesday last prices 
varied from 546. 9d. to Ste. 10)d. cash, and from 55s. to 
55s. ltd. one month. On the following day 8000 tons 
changed hands at 55s. 14d. one month. The market opened 
on Monday at 55s. 3d. cash, and 55s. 6d. one month, but 
prices soon bounded up to 55s. 9d. cash, and 56s. one month. 
fo-day the market has again been strong, with business 
done at 56s. to Sts. 44d. cash, closing easier, both sellers and 
buyers. lhe quotations for No. 1 Gartsherrie and No. 
1 Coltness are, respectively, 64s. and 63s.; No. | G. M. B. 
is quoted at 55s. 6d., up to 56s, and No. 3, at As. up to 
4a. Od. The shipments of Seoteh pig-iron are still keeping 
high Last week they were fully 3000 tons over the ship- 
ments in the corresponding week of last year; and up to the 
end of last week the increase on the year was 62,274 tons. 
The imports from Middlesbrough show a decrease of almost 
50.000 tons 

C'yde Shipbuilding —This branch of local trade is now 
in a very healthy state of activity A number of large con- 
tracts have been closed within the last two or three weeks, 
aod, indeed, almost all of the shipbuilding firms on the Clyde 
have booked one or more orders. 
steamers, many of them of light draught, and of a construc- 
tion suitable for traflie vid the Suez Canal. Numerous in- 


quiries are being made regarding such vesse's, but there are 


als» vessels building, and others ordered, both for the Atlantic | 


and Paeifie routes. A large screw steamer, of nearly 3000 
tons, at present in course of construction in the yard oi 
Messrs. William Denny and Brothers, Dumbarton, has just 
been parchased by Messrs. Burns and M'Iver for the Cunard 
mail service. At present there are fitting out on the Clyde, 
for h» same company, steam vesse's of a total of about 12,000 
tons. During last month there were launched on the Clyde 
twenty new vessels, the aggregate tonnage of which is fully 
20,000 tons. The work of the eleven months of this year 
amounts to about 200 vessela, with a total tonnage of about 
150,000 tons. These totals are symething extraordinary 
even for the Clyde. Of the vessels launched last month no 
fewer than five were steamers, with tonnages varying from 
1200 tons upwards, They were as follows: The Eibe, of 
2657 tons, and engines of 600 horse power ; the Scandinavian, 
of 2500 tons, and 500 horse power ; the Atrique, of 1800 tons, 
and 300 horse power; the Shang Tung, of 1500 tons, and 
160 horse power; and the Apis, of i2UU tons, and 150 horse 
wer. 
“oo Water Bili for Kirkealdy.—The Kirkcaldy and 
Dysart Waterworks Commissioners are about to promote a 
new Bill, in whieh they intend to ask the santion of Parlia- 


» two trips to} - " 
: | ward# organised to carry out the objects of the bridge under- 





| North British Railway ene, and capitalists in Edin- 
v 


The demand is chiefly for | 





ment for powers to raise either 10,0007. or 12,0001. additional 
capital. This will raise the cost of the works ty about 
50,0061, but it is not ex that’the present rate of 1s. 4d. 
per pound will be pcheen a The quality of the water con- 
tinues to give the greatest possible satisfaction to the com- 
munity, but among the px pry clareme eopeeialiny areaay 
its cost. ft may desesibicek Vantin a provictes io 
(Exerynenina, vol. vi, ni if 

trated account of 


the adjol babes 5 
frre 4 Foy ‘8.8. Magellan. 
Oo arrived in the’ Mersey last - . 
Com; ‘ A "3 week 
a Tetwanediate ports two and ‘ 
itinerary time. “Phe round / 
vessel iy the most 
Liv 20th of: 
isbon, Rio = a 


on ; 
ito, Monte Video, and Sandy 
ed at Valparaiso on the 

sd the distance, about 

f° Btie gemained nineteen days 
on her return voyage cx the morn- 
Sandy Point was touched on the 


Bordeaux, 
Point (Straits of M 

25th of September, 

9500 miles in 33 steami 

at Valparaiso, and start 
ing Of the 14th of October. 





19th, dnd Moate Video reached on the 23rd, ‘after the finest 
ron ever madé bet ween Valparaiso and that port. ‘The time 
oetupied from Valparaiso to Liverpool wae'S? days 19) hours, 
or Stdays 9 hours, extlusive of stoppages at intermediate 


tote 


ports. Magellan was built and emgined on the 
the late Me. John Elder: Her voymge is here belie 
well entitled to the word “ remarkabte.” 
Subseriptions t@ the Tay Bridge Scheme.—Sinco 1 last 
mentioned te Tay Bridge scheme, a great meeting has been 
held in Dundee for the parpose of bringing the matter fully 
under the notice of the business people of that town, as they 
really are more intérested in its sucecss than the people of 
any othertown. The scheme anid its prospective advestiies 
were filly explained to the meetitig by the chief magistrate, 
Provost Yeaman, and by Mr. Stirling, the Chairman of the 
North British Railway Company. A committee was after- 


taking, and a hope was x that, as Dundee would 
have the hon’s share of the advantage, the mercantile people 
of the town would subscribe the lion's share of the required 
capital. The subscription list was opened in Dundeé on 
Monday, and was headed Messts. Cox, Brothers, of 
Camperdown Linen Works, Dundee, with the princely sum 
of 10,0007. It was only circulated for a short whileon Mon- 
day, but atil] 40002. more were entered upon the list that day. 
\ vigorous canvass is being made now, and will be continued 
during the remainder of the week. The sharcholders of the 


burgh, Glasgow, Manchester, erpool, and London are 
lookmg on with anxiety to sce what the Dundee people think 
¢ the Tay Bridge scheme. If the latter show confidence in 
it by obtaiwing a good list of subseriptions, there is every 
probability that the former will do their share and complete 
the list. 

Explosion at the Grgfe Waterworks, Greenock.— A few 
days ago an explosion of dynamite or nitro-glycerine, took 
place at one of the shafts on the Gryfé Tunnel, blowing down 
the shed and doimg other damage to the works. Three of 
the workmen were injured aboat the cyes, and were sent to 
the infirmary, but they were able to return home. 

Greenock and Ayrshire Railway.—Lieutenant-Colonel] 
Hutchinson, R.E., completed his survey of this line on 
Thursday last, So far as can be learned the report is likely 
to be favourable. The arrangements for the passenger 
traflic are rapidly approaching completion. The erection of 
the temporary bridge connecting the passenger station 
with the new pier bas been commenced, and it will be 
finished in about three weeks. It will be 200 ft. long and 
20 ft. broad, the imeline will be gentle, and the sides will be 
pallisaded to prevent accidents. The construction of the 
wooden station has been most successful, and it has witgstood 
severe westerly gales without suffering the slightest injury. 
It is of a most capacious character, and includes every item for 
the comfort of passengers, and all facilities for carrying on the 
business of all the departments. The length of the station is 
250 ft., its breadth 574 ft., and its height 234 ft. The extreme 
length of the platforms is about 540 ft., and their breadth 16 {t., 
and the line is so constracted that passenger trains may be 
brought outside to disembark their passengers. The second- 
elass carriages are elegant and substantial, and, with the 
exception that there is no division of seats, are almost equal 
to ordinary first-class carriages. The third-class cars are 
closed and seated. In short, nothing has been left undone 





for the comfort of travellers, The goods station and engine 
shed have been completed, and are ample in space. During | 
Colonel Hutchinson’s visit, Mr. Clouston, chairman, Mr. | 
T. O. Hunter, one of the directors, and Mr. Wainwright, 
secretary, inspected the station arrangements, and expressed | 
their satisfaction with the manner in whick they had been 
carried out by the contractor. It is expected that the rail- 

way will be opened for passenger traflic in two or three weeks. | 

Discussion on the Patent Laws.—it is fully expected that | 
the ordisary meeting of the Philosophical Society of Glasgow | 
this evening will be a very largeone. The subject of the Patent | 
Laws is to be discusséd an a paper by Mr. St. Vincent Day, 
C.E., and Mr. Macfie, M.P., has siguified his intention to be 
present in response to an invitation from the Council of the 
Society. He will doubtless take part in the discussion. It 
is intended to bring forward a motion for the amendment, 
but not for the abolition of the Patent Laws. 

Basses Lighthouse Contract.—Messrs. Shearer, Smith, and 
Co., the proprietors of the well known Dalbeattie granite | 
quarries, have obtained from the Trinity House Corporation 
the contenet for the granite to the great Basses lighthouse, 
Ceylon. 


Seetsy’s Pias.—We understand that Messrs. J. Dixon 
and Co, of Laurenee Pouatney-hill, Londen, have entered 
into contract with the Admiralty for the purchase of this 
celebrated iron. 





“GERMAN LOCOMOTIVES.” 
To rue Eptror or Exerneerine. 

Srr.—LIa respect to your criticism in Enxorvernine of 
October 20, concerning a locomotive published by you on 
October 15, will you kindly allow me to add some more re- 
marks. Referring to the gee to the unequal length of 
steam passages it might easily be seen, from the engravings, 
that by placing the valve facing more forward, it would be 
difficult to plane it through the opening for the round 
ground up steam-chest cover. 

The centre of the link-motion could not be brought further 
out, as the projec*ing suapentiog part of the link had to 
clear the centre bolt of the balance beam, which was not 
to be seen clearly from the engravings. There remains but 
§ in. clearance between these parts. Keeping the valve-rod 
central to the link, and thus avoiding a onesided working, 
the length of steam passages is fixed. 

At the same time I am surprised why you wonder at the 
enlarging of the shorter passage, and even call it most 


| singular, as you certainly know well enough that the so- 


called dead or lost space of a steam cylinder is no “lost 


space” in reality. A close calculation of the work produced 


| by the steam in the cylinders, based upon correct diagrams 


taken from locomotives, shows us that by the increased 
inside lap of the valve the periods of expansion and com- 
pression are prolonged, and by this some work done is 
gained and lost, but as the former is greater than the latter 
one—up to a certain increase of inside lap—a certain amount 
of work done is gained. 

At the same time the ultimate pressure of the compressed 
steam is raised, and by this fresh steam saved. Always 
supposing that the compression is not driven so high that 
the slide-valve is i trom its seat. 

From this results that cylinders with long steam passages 
(outside cylinder engines) ought to get a large inside lap, 
while cylinders with short passages (inside cylinder engines) 


inite 


should have less or no inside lap. 


Further, that long steam passages in no way waste steam 
(except the large cooling surface), on the contrary, they 
make the erpansion more efficient, and the compression less 
high, so that with a large “ dead space” and a proportionately 
large inside lap the engine works advantageously. It saves a 
greater amount of steam and coal, doing the same or more 
work than an engine with shorter steam passages, and too 
small an inside lap. Considering the aforesaid, and that it 
is of the greatest importance that the compression at both 
ends of the cylinder should be the same, for the good work- 
ing of the engine, the equalising of the capacity of steam 
passages was absolutely necessary. 

I hope you will take the trouble to consider all these re- 
marks, and feel convinced you will alter the opinion con- 
cerning the long steam passages which lately appeared in 
your paper. 1 shall esteem the favour of insertion. 

I am, Sir, yours faithfully, 
pro L. SCHWARTZKOPFF, 

Berlin, November 16, 1869. E. Kasetowsky. 

[We willingly insert our ecorrespondent’s letter, which 
the demands upon our space prevented us from publishing 
last week ; but we must at the same time say that he has 
in no way convinced us that our former comments on 
the locomotive we illustrated were erroneous. Herr 
Schwartzkopff states that the want of space between the 
links and the centre pins of the compensating beams 
prevents the link-motions from being set further apart, 
and that therefore the length of the steam passages 1s 
fixed. We cannot, however, accept this as any valid excuse 
for the excessive length of the passages, as in designing the 
engine the links and centre pins of the compensating beams 
could easily have been kept elear of each other, eather by 
making the eccentric rods longer than they now are, or by 
other means which will suggest themselves to every loco- 
motive draughtsman. It is further stated, as a reason for 
the unequal length of the steam passages, that the valve 
face, if it had been placed further forward, could not have 
been planed readily through the opening for the steam 
chest cover. This we also consider an insufficient excuse. 
A reference to the drawings will show that the opening itself 
might also have been placed further forward; and even if 
this had not been the case it would have been better to discard 
the round opening (which really possesses no particular ad- 
vantage, as a well faced-up joint is equal in every respect to 
a ground one) and adopt a torm which would give the re- 
qiuisite aecess to the valve face. The next point to which 
Herr Schwartzkopff refers, is that the shorter steam passage 
has been made wider so that its capacity might equal that of 
the longer passage, and he wonders that we should eall this 
enlargement “ most singular.” We certainly, however, do 
think it “ most singular ;” and still more do we wonder at 
the reasons which Herr Schwartzkop{f has advanced in sup- 
port of his design. As we have treated of the subject at 
length in an article on “ Cylinder Steam Passages,” on page 
372 of the present number, we need only say here that the 
statement which our correspondent makes concerning the 
effect of clearance in cylinders appear to us to be founded on 
entirely fallacious reasoning —Ep. E.] 


Rattways iy Rvssta.—The Lemberg-Czernowitz-Jassy 
Railway Company have notified the opening of another 
portion of the ine from Suczawa to Roman, the first section 
to Moldavia, thus shortening the approach to the Black Sea by 
103 kilometres, without taking into account the Paskain- 
Jassy line, which the company expect likewise to complete 
by the end of this year simultaneously with the Russian 
works from Tiraspol ( Bender) to Kischeneff. The approaches 
ty the ports of the Black Sea (Odessa) will then, it is stated, 
be from Jassey to the Pruth 17, and thence to Kischeneff 
107, total 124 kilometres, thereby connecting the Black Sea 
with the Baltic in one direct route, vid the Lemberg-Cuer- 
nowitz-Jassy line. 
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Tus following Table (I.) gives the condensed results of ex- 
periments made in the Royal Gun Factories in 1869, at the 
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} hw : 
Pieces of 56 in.) 
plank. Plymouth, | 
Breakwater Fort! | P , 
t t. | 12xK6in. | . 13.0 {17.05 | — 
el tix 7 re 22.95 | 41 00004 }.00008 |.0002 |.0008 0013 |.0021 |.0035 | .0056 | 0081 | 0111 |.0148 | .0189 | .0236 | .080 | .2054 
Pieces of inner) 
late, below Port.! } 4 
Plymouth Break-| 
water Fort target.| 12x6 in. | .764 19.9 | 17.65 | — 
18.2 | 20.16 | 321 fi d ; yee 
— 4.0001 |.0003 .0006 0012 |.0022 |.004 00665 | 0008 | 0182 | 0175 | .0222 | 0243 | .102 | 312 
; } 
Pietes of ex-! 
teri > - Gin. | .76 9 |16.95 |) — ' 
eriadadat One| ee a 1085 188. Al 00004 |.0006 oc ‘ume 0069 | 0103 |.0146 | 0191 | .024 | 0202 | 0346 | .0409 | 0483) .1368 | 368 
mate. / ' = j 
























































It will be seen that in the experiments made by Sir W. 
Fairbairn, the tenacity of the specimens varied from 19 to 
24 tons per are whilst the tensile strength of the 
specimens tested in the R.G.F. ranges from 18 to 22 tons. 
be eapbinean in BAD aoe en marked = 
the experiments in a me im- 
provement has taken place in late years in no ea of 
armour plates. Of the plates enumerated ia Table I. ( 
which were tested for the Special Committee on 
Iron); ¢ ultimate clon pene agri wag ay pe 
plate), to 2 eee 1 plate), whereas in the speci- 
mens tested in the R.G.F. the minimum elongation was 0.31, 
and the maximum 0.62 per unit of length. 

It follows, of course, from this increase of ultimate 
cence | (the average tenacit ig nearly the same in 
both sets of experiments), that emount work done in 


ft. Ibs. 

15 in. hammered plate bos mm 12,322 
15 in. ae J nee 10,515 
Exterior ra moi Breakwater Port 9,745 
5 in. from ditto 10,744 
Inner plate from ditto non ase 7,221 
Exterior plate from experimental casemate... 10,822 
In to compression the same weight of 50 tons pro- 


duced the same effect in both series of experiments. 
The Special Committee on Iron, in their final ams 

ft from ot resent Serent fhe mata, 

pact ppt nae mae nent oe -ne heir nature, as 

not to admit of any fair comparison ; and the correctness of 

this opinion is fully borne out by ae gosults “of the RGF. 

under consideration, for 





Taste ll. Resvirs Optatyep py Sie W. Fareparen, 1861, wirn Remanxs py Carprarw Hagrisos, R.A. 












































Tension. 3 Compression. 
ee Te ee ee $$ 
Description of Plate. u 113 |e Tested by "i 
< 
fa EiIce] 
Hi ea\Er| 2 
French plates. Petin and Gaudet! tons. At as ae 
pinch {21.901 | 1283 3144 |60.705| .826 | Portemouth. | {* Very ft”! 1 De fe Sh over 
6h » (23.205) .2400| e237 | ,, | .360 “s : A2 — |tested.” 
5} ,, [19.820] 2808| e422 | ,, | 266 ‘e { —— 
4 » {22040} .2487| e014 | ,, | 356 i A2 
* —|93.700| ‘160 5511 | | | 356 z Ag 
44», {26-4e0| .1950| 5330 | * | 858 : A3 
Mean of six plates 4... «22.344 | .2180| 5443 60.705 | 358 
“ Millwall” plates. 
z mon!) 
Syinch |21.910| .2250| 6522 |60,706| .347 re | | si a 
5) » {21.780} 1200] 3147 | ,, | 825 ‘ 
Moan isc ote. nee, om» /81.845| 2770] 4894 [60.706] 396 
Messrs. Cammell’s plates. . 
ee Bein {17.793 | 1442} 2868 |50.705 | .978 = Al 
44 ,,  |19.046| 0642| 1860 | ,, | 345 ” A2 
Mean. .}18.384| .1042 | 2145 {50.705 | 361 
Or ta the mean of the three — 
nufacturés ... an .. 20.858 | .1667 | 3974 | .850 














whilst the latter withstood five rounds—2 from a I2in. | resist abot, the results of recent determinations reegrded in 


experiments now it will be seen that Se vith: Sate Sad ton 
whilst the 15in. hammered: plate gives greater tensile re- M.LR. gun, 2 from @ 10in. M.L.R. gup, and 1 (spherical | the first table com satisfactorily conta 
“stance (0 1 10.56), and alt nerd power of elongation on ine Soe ee eee , ; | reports of the oe 8 5 -iggmnal ae ham 
(0.546: 0.481), as compared oe rolled << however, mechanical properties J. H, Levroy, 

cer en Pe an Boop aes He = | she io any reference to their relative power to , November 17, 1809. Director Genera] of Ordnance. 





Tus Gaanis-Kurrnicay TeLroxipn.— The arrange- 
ment with to the German-Ametican telegraph cable, 
Penasco is the concession ftom the North | 
German Confederation of all the telecrams for Kg 4 not 
otherwise expressly directed by the sender to be 
some other route, as well as the right to carry German 
English will be effected by a German-Eng! 
company shortly to be formed. The concession has ua 
purchased for this new company, but not by the Anglo- 
American Company. The caution-money (100,000 thalers) 
has been deposited, and y necessary contracts and errange- | 
ments are being made. A three-wire eable is to be laid from | 
North Germany to Lowestoft, two conductors to be used for | 
German-English messages, and the third exclusively for | 
German-American messages. This third wire is to be con- | 
nected with one of the Anglo-American wires from Tele- 
graph-street to the United States, which is agreed to be | old 








xclusively, for the transmission of | objected to because 20 many steps would be required ; sub- 
capper, bt on preiros The messages will he ways for the same purpose are opposed by the great ad 
sent in the order of at the terminal and inter- | functionary, Mr. Hayward, because he fears the pu nals 
Mediate stations as by the International Telegraph | take shelter in them from a shower of rain; Messrs. " 
Convention, The Ang we Anon and Newfoundland Com- | of New York, now submit a plan for street ane, ae 
are to give a rebate to the German Company on mes- considering the chjections mentioned, may, perhaps, be wo: : 
Rages through the new cable and the ‘antic lines, | consideration. It employs the principle of the elevator, wit 
but the chief source of revenue of the new company is ex- | horizontal elevated rails to convey the platform —_ roan 
pected to be the German-English traffic, which has increased | prove side. Passengers step upon the — a 5 + es x 
| enormously of late years. "The Act of Parliament passed ht, conveyed ——_ = a eat ; Ppo- 
| last session liy excepted from the Postmaster-General’s | site Wiss eile the street iy, this y pre 


than brid 
| monopoly telegrams to and from foreign countries. | snes onl it sale om oof the object ees. 


1 ded 
Hot tue oven!—The we ees | el ea is Se beeeeitel— 


hfares might be fi 
std andl tind bo ones the the carriage-way in safety, has been | Scientific Review, 
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THE IRON AND STEEL INSTITUTE. 

Tue first London meeting of this important associa- 
tion took place at the Kensington Museum yesterday. 
The papers upon the programme were three in number, 
viz., “On Improved Machinery for Rolling Rails,” 
by Mr. W. Menelaus, of Dowlais, ‘On the Generation 
of Combustible Gases Under Pressure,” by Mr. G. H. 
Benson, Staleybridge, and “On a Firebrick Hot 
Blast Stove,” by Mr. Thomas Whitwell, of Stockton. 
The discussions which followed the reading of these 
papers referred back to the first meeting of this asso- 
ciation at Middlesbro’, and principally to the paper 
by Mr. I. Lowthian Bell, “On the Development of 
Heat and its Appropriation in Blast Furnaces of 
Different Dimensions.” 

Mr. Menelaus described in his paper some recent 
modifications in the arrangement of the rail mills and 
furnaces at Dowlais, carried out by him with a view 
of economising manual labour in the manufacture of 
iron rails. Mr. Menelaus has succeeded in doing this 
to a very remarkable extent, and his saving with an 
average production of 700 tons of rails per week 
amounts to the work of twenty-four men, of which 
eight are skilled workmen. The equivalent of wages 
saved is stated by Mr. Menelaus to be 10002. per 
annum, or 6$d. per ton of rails. Mr. Menelaus has 
thrown the principal part of the work to be done in rail 
rolling upon a set of roughing rolls, consisting of two 
pairs of horizontal and one pair of vertical rolls. These 
‘breaking down” rolls bring the rail sufficiently for- 
ward to be finished between a pair of rolls with five 
grooves. In the course of the discussion Mr. Mene- 
laus stated that he considered it advantageous to 
throw as much work as possible upon the roughing 
rolis, and to leave only a small portion to the finishing 
rolls. The limit which he arrived at in the division of 
the work was dictated partly by the original design of 
the mill, and partly by the fact that the orders for 
rails mh 5 very frequent changes of rolls on 
account of the different sections of rails. On the 
Continent, where the rail mills were employed in the 
production of very large quantities of rails of the 
same section, Mr. Menelaus has had a recent occasion 
to advise the construction of five pairs of “ breaking 
down” rolls, and the finishing of the rails in three 
grooves, with a reversing roiling mill on Mr. Rams- 
bottom’s plan. Another improvement introduced by 
Mr. Menelaus is the application of hydraulic ma- 
chinery to the heating furnaces for charging and re- 
moving the piles. 

Mr. Benson’s paper contained a description of an 
experimental apparatus constructed by him for the 
purpose of generating combustible gases by means of 








i 
il 
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: Cae : 
very di principle which forms subject of 
some recent patents of Mr. H. Bessemer, viz., the 
system of “combustion under pressure,” lately#de- 
scribed by us. 

Mr. bie ara eporsen seh Minslonted his hot ape 
stove, which is a practically successful application o 
the regenerative principle of the Sienens’s furnace to 


ving | the heating of the blast. Mr. Whitwell’s stoves have 


been described and illustrated in Encineeninc. 
The principal part of the time available for the dis- 
cussion of the different papers was taken up by Mr. 
Bell’s important communication to this Institute. Mr. 
Bell, in a paper which we shall publish ix extenso, has 
given to the Iron and Steel Institute the results of 
some highly interesting investigations in reference to 
the theory and practice of iron smelting. Mr. Bell 
has arrived at the remarkable conclusion that the in- 
crease in height and capacity of blast furnaces and of 
the temperature given to the blast cannot be carried 
beyond certain limits, already attained and sur- 
passed in the Cleveland district, with the same 
results as regards economy of fuel as that which 


72| has attended the first steps made in that direction. 


Mr. Bell considers that the maximum economy which 
is derivable from the height or capacity of the blast 


>| furnace is attained with furnaces of 16,000 cubic feet 


capacity, and that any further increase in height or 


7a | Capacity is unattended by any corresponding saving or 


economy of fuel. Also with a furnace of 16,000 cubic 
feet capacity, the temperature of 1200° Falir. for the 
blast cannot be exceeded with advantage, and any 
further addition of temperature would, according to Mr. 
Bell’s conclusions, fail to produce a correspondingly 
economical result. These conclusions, derived as they 
are from a great mass of experimental and theoretical! 
research, the details of which it is not possible to con- 
dense into a narrow space, will probably form one of 
the most important subjects of discussion and investi- 
gation for some time to come. ‘The opinions expressed 
at the meeting by Mr. C. W. Siemens, Mr. B. Samuel- 
son, and others, were divergent in many respects from 
those expréssed by Mr. Bell, and all we can do at this 
present moment is to invite the closest attention of 
our readers to the paper of Mr. Bell, and to the sub- 
ject treated in it. 

Before the close of the meeting Mr. Palmer Budd, 
of Ystalifera, exhibited some specimens of refined iron 
and other products obtained by his process of running 
liquid iron from the blast furnace over a layer of 
powdered hematite ore. 








BURNING POWDERED FUEL. 

Ir is now some six months ago since we directed the 
attention of our readers (vide page 391 of our last 
volume) to a system of burning powdered coal which 
had then been lately introduced by Mr. Thomas 
Russell Crampton. At the time that our former article 
appeared Mr. Crampton had already obtained good 
practical results, and he has since carried on a more 
extended series of trials at Woolwich Arsenal, where 
his system has been applied to oue of the steam-hammer 
furnaces. As we mentioned in our former notice, Mr. 
Crampton is far from having been the first to propose 
the use of fuel in a state of fine powder, but he has 
been, we believe, the first to produce a thoroughly 
practical dust-burning furnace, free from all com- 
plexity, and capable of being worked for long periods 
together without derangement. ‘The problem of how 
to burn powdered fuel perfectly is very far from being 
an easy one to solve, and the information necessary 
for its solution is only'to be acquired by an extensive 
series of practical trials, such as but few inventors 
would have the patience to complete. Any sysiem of 
burning powdered fuel must, to be thoroughly suc- 
cessful, satisfy five principal requirements. Thus, in 
the first place, the arrangement for feeding the coal 
must be such that the supply is not only under com- 
plete control, but that it should remain practically 
constant, without any adjustment, so long as a con- 
stant supply is required; secondly, the powdered fuel 
and air must be thoroughly mingled ; thirdly, provision 
must be made for the collection and discharge of all 
slag formed ; fourthly, the direction of the currents of 
a that ee te! Sone for the combus- 
tion — ore the gases 
pth Bee a the Stanton 

amber parts of the arrangement exposed 
to the action of the heat must be of such con- 








struction that they can be readily in order and 
cnplyed on frase rep, «The dnt then 


in a steady stream in which it is impossible 
Stasceisaadg wane. ion, The arrangement of 
the combustion chamber also has been materially modi- 
fied since the trials at Woolwich have been in progress, 
and it is now of the simplest form possible, while the 
other requirements we have mentioned appear to us 
a aa well fulfilled, Beam the completion of 
r. Crampton’s patents for his improved arrangements, 
we deem rt est to avoid describing them in detail; 
but at a future time we hope to give full particulars of 
these plans and to lay before our readers a complete 
account of the results obtained. Meantime we ma 
state that the weekly returns show that Mr. Crampton’s 
furnace has been working with a consumption of fuel 
of from 8 ewt., to in some cases as low as 64% ser 


Ss 


ten, of blooms heated, a consumption consid 
below that of the other furnaces at Woolwich employ 
on similar work. The fuel employed consists of sereen- 
ings from the coal used for the other furnaces, taese 
screenings being ground by a pair of common 3 ft. 
mill-stones at the rate of about 10 cwt per hour. 








THE SUEZ CANAL. 


Tue whole of the land acquired by the Suez Canal 
Company, between the Mediterranean and Red Sea, 
for the works of construction and maintenance, 
amounts to 39} square miles, and about 37 
miles were required for the construction of the 
water canal. The former area was apportioned by the 
Egyptian convention of February, 1866, in the follow- 
ing manner ; 


Acres. 
Port Said... ose sé yew. «» 1062.50 
From Port Said to El Ferdane ... «+ 5881.60 
Raz-el-Ech ... one ‘as ide jan 37,00 
Kantara_... an wes oo ~. 158.00 
From El Ferdane to Lake Timsah ee» 4008.00 
Ismailia, on Lake Timsah ... oo oe ©6(2864.00 
From Lake Timsah to the Bitter Lakes... 4200.76 
Across the Bitter Lakes . 3508.85 


oy Bitter Lakes to the Lagunes of 
Across the Lagunes of Suez ove -. 889.50 
Port of Suez... ove oes ose + 889.60 

By the original concession the powers of the canal 
company were not restricted to this area, but ma 
were definitely settled by Napoleon in April, 186 
when in his character of Imperial referee, he adj 
the difficulties which bad arisen between the Egypti 
Government and the company. By that decree he 
awarded an indemnity of 3,360,000/. to be gradually 
paid by the Egyptian Government in instalments, 
commencing on the 1st of November, 1864, and ex- 
piring November Ist, 1879; the sum of 1,520,000/. 
was to be paid as compensation for the substitution of 
European workmen for Egy tian labourers, and the 
increased dredging plant ; $00,004. for the abandon- 
ment of certain land rights granted under the conces- 
sion of 1856, in repayment for the sums expended and 
works done upon the fresh-water canal ; ,000/. and 
240,000/. as pane in full of all rights to duties 
levied upon the fresh-water canal. 

According to the published accounts of the com- 
pany, the total amount raised for the works since the 
opening of the subscription in France in November, 
1858, has been 18,066,265/., and the total expenses, 
including works, material, and plant, the of 
certain lands, the financial, engineering, and general 
administration, has amounted to 16,174,933/., leaving 
a balance in hand, between the actual outlay and the 
subscribed capital, of 1,891,332/, : a sum chiefly made 
up by 1,189,7812., the concession of the Egyptian Go- 
vernment; and 680,000/, of cash in hand at Alexandria 
and Paris. 

The details of the gross realised capital may be 


briefly collected as follows : P 
Shareholders’ capital ... ss  «» 8,000,000 
Sale of bonds... ose soe - 4,990,906 


Egyptian convention ... .. .. 1,180,781 
Innperial orbltration "OT ol siaeo%ooo 
Various receipts realised by the company 1,257,686 
. £18,066,265 
The summary of the expenditure account stands 
us : 
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£ 
Genera! expenses of preliminary arrangements, 
surveys, &c., from ter te 18350 . os 3,165,705 
General ex of administration and n 
inti fbeeds France and Egypt po 678,449 
Sanitary service 1568, 1869 —.... ee ove 24,282 
Telegraph service 1868, 1869 ... tee ode 6,800 
Transport service, boats, rolling stock, build- 
ings, &e., SE eile Ea ok he iat 324,887 
Payments to contractors for materials one 688,557 
Dredging machines and heavy plant eee 1,363,348 
Workshe ote see ooo eee eve 168,830 
Works of construction, canals, and ports ... 8,706,866 
Miscellaneous on —_ ous ats wi 278,400 
Expenses of various branches of the company’s 
management .., oe ou o-0 ose 768,210 


£16,174,9383 
So that the actual amount expended upon the canal 
has been 161,749.34/. per mile. This amount, of 
course, represents the total outlay, from which has to 
be deducted the sums to be realised by the sale of 
plant, the Egyptian concession, the indemnity award, 
and, to arrive at the actual cost of construction, the 
expenses of management, a total of 9,394,938/. to be 
deducted from the 16,174,934/., leaving 6,779,996/. as 
the total cost of construction up to the end of June 
last, the balance in hand being then, as we have seen, 
1,891,332/.; and, assuming that this balance was 
found sufficient to complete the works, the actual cost 
per mile of the canal proper will have been 8,671,328/., 
exclusive of administration, &c. 

Now that the long and tedious work is finished, it 
is but natural that the acclamations which greet the 
successful severance of the Isthmus should occupy the 
universal breath, and that admiration of the work 
should absorb all public thought. But a few weeks, 
however, and the Suez Canal will be no longer univer- 
sally regarded as a modern wonder of the world, buat 
as @ commercial and maritime convenience, and what is 
now gazed upon as marvellous will soon become com- 
monplace. Then all the doubts which have been 
current, and strengthened by the unfortunate ground- 
ing of vessels on the inauguration day, will have been 
scattered or confirmed; we have M. de Lesseps’s as- 
surance that all the fears occasioned by those confre- 
temps are groundless, but a short experience of the 
yractical working of the canal will refute or estab- 
ish theories, and it will be interesting to watch 
whether the sandbanks, as prophesied by alarmists, 
will stop the navigation; if the harbour of Port Said 
will silt up, and the canal become choked, or its 
banks destroyed. And the time that is needed to test 
the engineering success of the work will also prove 
sufficient to establish its commercial prosperity or 
failure. ‘The competition and advancement of trade 
seem alike to forbid the latter, and not the canal alone, 
but the Mediterranean ports also, will share the ad- 
vantages of the trade it has diverted. ‘The following 
Table, compiled by M. de Lesseps, shows the saving 
of distances which will be effected by the adoption of 
the Isthmus route, Bombay being taken as tie con- 
verging point : 

DisTaNces. 


. . ny i Saving 
C 1B , i 
sy the Cape.|By the Canal | effected. 


European and 
American Ports. 





miles. miles. | miles. 
Constantinople ...| 14,760 4,350 | 10,410 
Malta ... «| 14,130 4,990 | 9,140 
Trieste .., ew} 14,420 6,660 8,760 
Marseilles pe 13,676 5,745 7,930 
Cadis ous | 18,584 5,384 7,200 
Lisbon ... Ses 12,950 6,050 6,900 
Bordeaux «| 13,670 6,770 6,900 
Havre... = 14,030 6,850 7,200 
London ... »| 14,400 7,500 6,900 
Liverpool on 14,280 7,330 6,900 
Amsterdam | 14,400 7,500 6,900 
St. Petersburg ...| 15,850 8,950 6,900 
New York «| 15,000 9,100 5,900 








New Orleans 15,600 ’ 9,000 6.600 


The average distance being reduced one-half cid the 
now route. 

Even before its completion the Suez Canal was 
pressed into the service of transporting goods to the 
utmost of its capacity, and up to the 30th of June 
last, 136,865/. had been realised by tolls. Already, 
for six years the harbour of Port Said has been a 
resort for ships. In 1863, two hundred and ninety- 
five ships, collectively of 48,759 tons had called there. 
From the Ist of June, 1867, to the 15th of April, 
1868, a thousand vessels, representing 232,000 tons, 
had entered Port Said—a number which increased 
during the following year to 1362 ships, collectively, 
of 637,440 tons. At the present time Port Said forms 
a depét for no less than seven steam navigation com- 
paniés—the Messageries Impériales, the Society- 
General of Steam Transport, the Marc Fraissinet 
Company of Marseilles, the Bazin Company, the 


Russian Company of Navigation and Commerce, a 
Spanish Steamship Company, the Austrian Lloyds; 
and an American ee about to be established 
with a capital of 6,000,000/. with the Mediterranean 
ports as depéts, and trading thence to India and 
China ; while we are of course building vessels specially 
designed for the new route. 

With so much activity, and with hope of so vast a 
diversion of trade towards the canal, the prospects of 
the Mediterranean ports are especially flourishing. 
Marseilles of course will reap the greatest advantage, 
bat all the other towns upon the cvast will profit by 
the benefit of a newly-created trade, or will awake to 
win back the positions they once held. 


CYLINDER STEAM PASSAGES, 





In our number for the 15th ult. we published en- 
gravings of a locomotive for the Hanoverian Railway, 
designed and constructed by Herr L. Schwartzkopff, 
of Berlin, and in describing this engine we took oc- 
casion to comment upon the unequal and excessive 
length of the cylinder steam passages. Herr 
Schwartzkopf replied to our criticisms in a letter 
which appeared in our number of the 29th ult., and in 
this letter he stated that the inequalities in the length 
of the passages had been compensated for by increas- 
ing the width of the shorter passage of each cylinder, 
so that its capacity equalled that of the longer one. 
Such a method of correcting a fault naturally excited 
our surprise, and we stated as much in a note ap- 
pended by us to Herr Schwartzkopff’s letter; and 
this note has, in its turn, calied forth from him 
another communication, which we publish on page 





368 of the present number. In this letter our cor- 
|respondent advances the theory that an excessive 
| capacity of steam passages, or p Comal so far from 
| being wasteful, is absoluteiy an advantage. In fact, 
lhe says, ‘that long steam passages in xo way waste 
| steam (except the enlarged cooling surface), on the 
contrary, they make the ezpansion more efficient, and 
the compression less high, so that with a large “ dead 
| space,” and a proportionately Jarge inside lap the en- 


gine works advantageously. Lt saves a greater amount 
of steam, and coal, doing the same or more work than 
an engine with shorter steam passages, and too smal. 
an inside lap.” The italics are our correspondent’s 
own, 

These are certainly startling statements, and, 
comingas they dofrom a locomotive builder of consider. 
able experience they acquire an amount of weight 
which they would not otherwise possess. Under these 
circumstances, therefore, we think it desirable to re- 
ply to them, and we are the more ready to do this as 
| the statements themselves have a certain plausibility 

which is calculated to deceive those who have not ex- 
jamined the matter carefully. Briefly stated, Herr 
Schwartzkopf’s theory—founded, he says, upon “a 
close calculation of the work produced by the steam 
in the cylinders, based upon correct diagrams taken 
from locomotives”—is this: That an enlargement of 
the steam passages or “clearance” allows inside lap 
to be given to the valve without giving rise to an in- 
jurious amount of compression; that the inside lap 
causes the duration of the period of expansion to be 
extended; and that the increased work obtained from the 
steam by this lengthened expansion more than compen- 
sates for the loss due to the enlarged clearance. Now 
we have no wish to deny that if an engine has, un- 
fortunately, exceptionally large steam passages the 
addition of inside lap to the valve may, under certain 
circumstances, produce beneficial results; but we are 
far from admitting, on that account, that a large steam 
passage is an advantage. On the contrary we hold 
that clearance in all eases where it exists produces a 
certain waste of steam ; and that although under some 
circumstances the loss due to a given clearance may 
be less than under others, yet that in all instances a 
loss exists. As we veer on a former occasion* 
the loss by clearance involved in doing a certain 
amount of work by any given engine, diminishes ac- 
cording as the steam is worked more and more ex- 
pausively ; and this for a very simple reason. If the 
steam is admitted to the cylinder throughout the whole 
stroke of the piston, no expansion whatever taking 
place, the steam employed to fill the clearance spaces 
does no work of any kind, and in reality its purpose 
would have been equally well served by a block o1 
wood or anything that would serve as filling. When 
the steam is expanded in the cylinder, however, the 
circumstances are altered, as the steam admitted to fill 
the el¢arance spaces in that case expands, and in ex- 
panding of course does some work, Thus under these 





* Vide an article on “Clearance in Steam Cylinders,” 
which appeared on page 26 of our last volume. 








circumstances the work done by the steam filling the 
clearance spaces, bears ‘the same relation to the work 
whieh it would have been’ capable of performing if 
properly me in wd ee Ried prey isting 
—that t yper i of the figure repre- 
senting the soaker of times the steam is expanded 
does tothe same logarithm plus 1. 

So much for the general action of clearance or 

“ waste space,” and we must now show how far this 
rai action can be modified by the addition of 
inside lap to the slide valve, as Herr Schwartzkopff 
proposes. In dealing with this question, it will 
erhaps be best that we should explain the action of 
inside lap by the aid of an example, and we cannot do 
better than take as that example the locomotive re- 
specting which our discussion with Herr Schwartzkopf 
has arisen. This engine has 17 in. cylinders with 
24 in. stroke, and the longer steam passage of each 
cylinder is no less than 234 in. in length. The height of 
the passage is 13$ in., and although we cannot deter- 
mine its breadth accurately from the small scale draw- 
ings before us, yet these show that it certainly is not 
narrower than the port in the valve face, the width of 
which is dimensioned lin. If, then, we assume this 
latter dimension to be the width of the steam pas- 
sage (and in doing this we shall certainly be under- 
stating the size of the latter) we find that the capacity 
of the long passage will be 360.25 cubic inches ; while, 
as Herr Schwartzkopff states that the two passages 
are equal in capacity, this will be the capacity of the 
shorter passage also. Now we have referred to several 
drawings of English locomotives of modern design, 
and of the same general dimensions as Herr Schwartz- 
kopff’s, and in no case have we found the length of 
the steam passages to exceed 13}in.; and arguing 
from this fact we may safely assume that the long 
steam passage of each cylinder of our correspondent’s 
engine is 10in. longer than it need have the. and 
that it has on that aecount an exeess of capacity 
amounting to 153.3 cubic inches. 

We must now, before proceeding further, direct 
attention to the proportions of the valves by which 
the distribution of the steam is effected in Herr 
Schwartzkopfi’s engine. These valves are, as we 
mentioned when describing the locomotive, of the form 
known on the Continent as “ ‘I'rick’s,” and they have 
§ in. outside and din. inside lap. The lead has not 
been supplied to us, but we may certainly, without 
introducing any error of any importance into our 
calculation, assume it to be in. In such a question 
as that we are now considering, when the reasoning 
is founded upon the mean results obtained during the 
two strokes of the piston, it is unnecessary that we 
should take into aecount the action of the connecting 
rod, and we may also assume the motion of the valve 
to be the same as if it derived its motion froma single 
eccentric of variable throw. Constructing, therefore, 
an ordinary valve diagram we find that, in order that 
a valve having the above proportions may eut off the 
steam at 14 per cent., 40 per cent., or 75 per cent. 
of the stroke of the piston, its travel must be 1¢ in., 

+} in., and 3 in. respectively, and that with these 

several travels, the positions of the points of release 
aud commencement of compression—with and without 
inside Jap respectively—will be as given in the sub- 
joined Table: 

Percent. Percent. Per cent. 

of stroke. ofstroke of stroke. 
Point of cut-off ... -. 14 4 75 
Exhaust commences (with- 

out inside lap) at oes 74 905 
Exhaust commences (with 

} in. inside lap) at ee 795 93 
Extension of the period of 

expansion due to inside 

lap ase ee coo 23 
Compressio commences 

(without inside lap) at 5¢ 904 
Compression commences 

(with § in. inside lap) at 68} 88 
Travel que one ne: ae 1}$ in. Sin. 
This Table shows that, as is well known, the in- 
fluence of inside lap in prolonging the period of ex- 
ausion increases as the cut-off becomes earlier. 
Vith the valve we are considering the earliest cut-off 
possible is at 14 per cent. of the stroke, and in this 
case the inside lap exerts its maximum influence and 
defers the release of the steam for 7 per cent. of the 
stroke. 

We are now in a position to show the effect of the 
large steam passage capacity of Herr Schwartzkopfl’s 
engine and the way in which this effect is modified by 
the inside lap given to the valve ; and in the first place 
we shail, in considering this matter, suppose that there 
is no loss of heat from radiation or other causes, an 
that the steam is in a dry state, and is not wire drawn. 
It would occupy too much space if we were to con- 
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three grades of expansion we have mention we 
shall therefore confine our attention to one of these, 
and choose that in which the cut-off takes place at 40 
r cent. of the stroke as a fair example. The cylin- 
der being if.in. in diameter, has a sectional area o 
226.98, or, say, 227 square inches, and if we allow # in. 
as the ¢ between the piston and cover at each 
end, the quantity of steam required for each stroke 
will be as follows : 


cub. in. 
Fillin po mad ogg ove ons ove eas 860.25 
Filling clearance between piston and cover= 
227 x .375= ~ ae see on oop 85.125 
Filling length of cylinder equal to 40 per cent. 
of the stroke=227 x 9.6= oa oe on . 21783 


Total ... see ooo oob 20 es 2624575 
On the other hand, we have stated that, under the 
circumstances we are considering, the release of the 
steam will take place at 794 per cent. of the stroke, 
or after the piston has moved through a space of 
19.08 in., and thus the capacity filled by the steam at 
the commencement of the exhaust will be as follows : 

cub, in. 
Steam passage one eee eve eee 360.25 
Clearance between piston and cover... we 85.125 
Filling length of cylinder equal to 794 per cent. 
of stroke=19.08 x 227=... ove eee eo. 4331.16 








Total ... ove ove oss ove we 4776.535 
Dividing 4776.53 by 2624.57, we get 1.82 as the 
number of times the steam is expanded before the 
release takes place. If, now, the steam passages ha 
been of the dimensions which we have stated to have 
been found sufficient on other similar engines, the 
quantity of steam admitted up to the point of cut-off 
would have been 153.3 cubic inches Jess than that 
above calculated, or 2624.57 —153.3=2471.27 cubic 
inches ; and the capacity into which this steam would 
have been expanded before release, if there had been 
no inside lap to the valve (the release in this case 
tuking place at 74 per cent. of the stroke), would have 
been 4323.6 cubicinches. Dividing this latter number 
by 2471.27, we get 1.75 as the ratio of the expansion 
in. this case. Collecting these results, we thus see 
that when the steam is cut off at 40 per cent, of the 
stroke the comparative data relating to the large steam 
passages and inside lap on the valve, and passages of 
the ordinary size and no inside Jap, are as follows: 

Herr Schwartz- 
kopff's steam 
passages and 

din. inside 


Steam pass- 
ages of ordi- 
nary size and 


laponthe _ no inside Jap. 
valve. 
Per cent. Per cent. 
of stroke. of stroke. 
Point of cut-off _... ees 49 40 
» release... sve 79% 74 
Steam admitted up to point 
of cut-off 2624.57 cub. in. 2471.27 cub. in. 
Capacity filled by steam when 
release takes place 4776.53 ,, 43236 ,, 


Ratio of expansion 1.82 1.75 

It will be seen from what we have already stated 
that the quantity of steam admitted to the cylinders 
of Herr Schwartzkopff’s engine is, for any given point 
of cut-off, 153.3 cubic inches in excess of what would 
be required if the steam passages were of ordinary 
size; and before proceeding further and explaining 
how much of this excess of steam is turned to ac- 
count, it may be as well that we should show to 
how great a quantity this excess amounts. Mr. 
Schwartzkopff’s engine has 4ft. 6 in. wheels, and the 
pistons will therefore, together, perform 1494 single 
strokes per mile run. Now, 153.3 cubic inches= 
0.088 euhia foot, and if-we suppose the steam to be 
admitted to the cylinder at a pressure of 120 lb. above 
the atmosphere—a pressure at which it weighs 0.28 lb. 
per cubic, foot—this excess of steam passage capacity 
will demand an additional admission of 0.088 x 0.28 x 
1494= 36.8 lb. of steam per mile—a quantity which 
represents the consumption of at least 4}lb. of coal 
per mile run. But according to Herr Schwartzkopff’s 
theory this extra expenditure of steam is more than 
counterbalanced by the additional work done by the 
engine, and this is the point which now remains to be 
considered, 

Assuming, as before, that the pressure of the steam 
in the cylinder up to the point of cut-off is 120 lb. 
above the atmosphere, the pressure at the point of re- 
lease after it has been expanded 1.82 times, will be 

120+414.7 ‘E : 

(= er)- 14.7=59.3 Ib. per square inch above 
the atmosphere ; while after it has been expanded 
1.75 ‘times it will be (S471) — 147 = 

62.27 lb. In the former case also the mean effective 


{| period of release, or duri 





be 83.7 lb., and in the latter ease 86 lb. per 

inch. , We require, in order that the work done 

by the steam during the stroke may be lated, the 

mean pressure exerted on piston the 
the time whieh 


trom the opening of the exhaust until the end of the 
stroke is reached ; and the only available information 
on this point is that afforded by indicator diagrams. 
An examination of a nuober of such diagrams taken 
from locomotive engines will show that—approxi- 
mately speaking — the effective pressure above the 
atmosphere during the period of release may be 
taken as half that which exists in the cylinder at 
the moment when the release commences. This a 
proximation usually gives a little less than the actual 
available pressure; but it is quite near enough for our 
purpose. We are now in a position to show the 
respective amounts of work done by the steam under 
the two sets of circumstances between which we 
have been instituting a comparison ; and we shall first 
consider Herr Schwartzkopff’s engine. In this, the 
work done in a stroke per square inch of piston 
(omitting for the present the action of back pressure 
and compression) will, when the cut-off takes place at 
40 per cent. of the stroke, be as follows : 


Me noe 
Full steam during 49 per cent. of stroke=120 x0.8 =96 
39 


Expansion ,, ” »  =283.7*0.79=66.123 
Release ” ” ” =41.1«@41=—17.138 


F Total 179.261 
_On the other hand, with steam passages of the or- 
dinary size and no inside lap on the valve, the amounts 
will stand as follows : 

Foot- 
: Ib. * pounds. 

Full steam during 40 per cent. of stroke=120x0.8 =96 
Expansion , 34 % pa = 86x 0.68=-58.48 
Release » 26 == 43x 0.62=22.36 


” ” 





. Total 176.84 
Subtracting 176.84 from 179.261 we get 2.421 foot- 
pounds as the excess of work performed per square 
inch of piston in the former cas¢, this being but 
1.35 per cent. of the total work done, whereas the 
me of steam used in the former iustance 
was seh at = 5.82 per cent. of the whole con- 
sumption. If, therefore, we allow 1.35 out of the 
5.82 per cent, of additional steam used to be fairly ac- 
counted for by the extra work done, we shall have 
4.47 per cent, wasted, owing to tlie excessive size of 
the steam ports, and this per centage will, under the 
circumstances we are considering, correspond to no 
less-than 28,26 Ib. of steam per mile run by the en- 
gine. We donot see how, in the face of this fact, Herr 
Schwartzkopff can maintain that, by the addition of 
inside lap to the valve, an increase in the capacity of 
the steam passages may be made advantageous. 

We have now to consider what goes on during the 
return stroke of the piston. Of course, if there was 
no back pressure whatever during the return stroke, 
the pressures on the piston during the steam stroke, 
as above calculated, would be the effective pressures ; 
but in practice there is always a back pressure of 
some kind, and this, of course, diminishes the effective 
pressure on the piston. Now, if by the conjoined 
action of inside lap on the valve, and enlarged capacity 
of steam passages, Herr Schwartzkopff had been able 
to render the mean back pressure less than would 
occur during ordinary circumstances, the disadyan- 
tageous position in which we have shown his engine to 
stand might have been altered. But in Herr Schwartz- 
kopff’s engine there is, when working with a cut-off of 
40 per cent., nearly 6 per cent. more steam to discharge 
than there would be if the passages were of ordinary size, 
while owing to the inside lap the time allowed for this 
discharge is iess than it otherwise would be. Without 
inside lap the compression would commence— under the 
circumstances we have been considering, when 74 per 
cent. of the return stroke had been performed, the 
compression thus lasting 26 per cent. of the stroke ; 
while, with the } in. inside lap, the compression would 
commence at 68} per cent. of the stroke, leaving 31 
per cent, to be performed against compression. “ith 
the proportious adopted by Herr Schwartzkopif, the 
back pressure, prior to compression, would, judging 
from indicator Soren 
stances, probably be + ery Blo. higher than it would 
be if the inside ley: c., did not exist, and if we as- 
sume it to be 21b. and 2$1b. respectively in the two 
sets of circumstances we are i 


shall not be treating our Stic y. Thus 
the resistance to be overcome by each square inch of 


s taken under similar cireum- énée 





jpks ‘ett en eke tered 


ssion commences) a BIL 13 kc 


| 


3,425 foot- ; while, if the lap, &c., was 

absent, it would be 2 1b. 1.48 ft=2.96 js. 

We now one Be yi during 
ins 

ary Mts et ofa 


us used by Herr Schwartzkopf, ¢ 


vapour at a re of above atmosphere 
toon thee reswithnee ewghe~7t9 po 


Capacity of steam passage... +. vse 860.25 
” clearance between piston 
cover EDC bcd wit ot sible PO 86.125 
Capaci of eylinder equal to 314 
ane box 7.58 in. X227 in. 1616.12 


oes eee 


2061.495 
and at the end of the stroke this quantity is compressed 
into a space of 360,25 +85.125 = 445.375 cubic inches, 


the vapour being thus compressed tok of its ori- 


ginal volume. Under these circumstanced the final 
pressure will, as may be readily calculated, be about 
65 lb., and the mean opposing pressure during com- 
pression about 191b., each of these pressures being 
above the atmosphere. This being the case, and the 
length of stroke performed against compression 
being 0.63 ft., the work to overcome per 
square inch of piston during eompression will 
be 19 Ib. x 0.63 ft.=11.97 foot-pounds, which, added 
to the 3.425 foot-pounds of resistance prior to 
compression, gives the total 15.395 foot-pounds 
as the approximate resistance to be overcome per 
square inch of piston during the return stroke in Herr 
Schwartzkopf’s engine. On the other hand, without 
inside lap on the valve, and with steam passages of 
ordinary size, the capacity filled with vapour at the 
commencement of the compression would be : 

Capacity of steam passage ... ee wee 

~ clearance between piston and 

eover eee soe oo ae +e 

Capacity of length of cylinder equal to 26 
per cent. of stroke=-6.24in.x 227 in. ... 141643 


1708,.605 
and at the end of the stroke this quantity would be 
compressed in a space of 207 + 85.125 = 292.125 cubie 
inches, the steam being thus compressed 5.85 times. 
This being the case the final pressure (taking that of 
the steam before compression as 2 lb. above the at- 
mosphere) will be 91 lb. almost exactly, and the mean 
pressure during compression 23.7 !b. above the atmo- 
sphere. The jength of stroke which is in this case 
performed against compression being 0.52 ft., the 
work to be overcome per square inch of piston curing 
this part of the stroke will be 23.74 lo. x0.52 ft.= 
12.32 foot-pounds, which, added to the 2.96 foot- 
pounds previously mentioned as having to be over- 
come prior to compression, gives 15.29 foot-pounds 
as the total resistance to be overcome per square inch 
of piston during the return stroke. This resistance is 
practically identical with that due to Herr Schwartz- 
kopff’s proportions of steam passage aud inside lap, 
so that we see that these proportions give no advan- 
tage during the return stroke to counterbalance the 
disadvantages caused by them during the steam 
stroke. 

So far we have discussed the question on theoretical 
grounds, and have supposed that no losses of effect are 
caused by condensation of the steam or wire drawing. 
The effect of the long steam passages employed by 
Herr Schwartzkopff would, however, be to very 
materially increase the loss by condensation, and even 
on this account alone the principles he advocates 
should be condemned. We have devoted far more 
space to this subject than we should bave done had it 
been our object merely to reply to our correspondent 
and for the simple reason that although almost al 
° ineers acknowledge the wastefulness in theo 
of long steam pas , yet many act in practice as if 
this wastefulness dd 7 ak. This arises, we 
believe, from the magnitude of the evil not being fully 
appreciated, and we have considered therefore that an 
example worked out so as to show the loss due to 
excessive capacity of steam passages on an existing 
engine may prove of some service. 


_ Tue Innicatine Powse oy Ratuways.—A rather amus- 
ing theory is obtaining ew in America, A Mi 


85.126 
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THE PRAGUE FOOT BRIDGE. 

Ow pages 58 and 55 of the seventh volame of Encivrer- 
ING we illustrated and described the foot bridge across the 
river Moldau, at Prague, then in course of construction by 
Mr. R. M. Ordish. This bridge is now completed, and on 
the 22nd and 23rd of November was tested by a Commis- 
sion appointed by the Manicipality, under the superin- 
tendence of the resident engineer, Mr. Max an Ende. 
The bridge, it will be remembered, is in two spans, each 
of 3056 ft. Gin. clear, with a central pier, and a width of 
platform of 11 ft. The test load consisted of 42,500 bricks, 
equivalent to a load of 457,640 lb., equal to a distri- 
buted load of about 64 Ib. per sq. ft. This load remained 
upon the platform for one hour. During that time obser 
vations were made at each span: the maximum deflection 
was 6} in. and 6] in. respectively, the anchorage chains 
extended over jy and $ of an inch. The estimated detle: 
tiaw Was 74 in. On the 24th the bridge was cleared of its 
lodd, when the permanent set was found to be half an 
inch, the anchorage chains having returned within »y in. to 
their original position. The bridge is found to be ex 
tremely steady under uneven loading, as well as when ex- 
posed to heavy gales. This is due to the arrangement of 
the main @hains, and the existence of the back chains, as 
well as to the depth of the longitudinal girder. The 
chain links and pins of the bridge were manufactured by 


Messrs. Cammell, of the ( y¢ lops Steel W orks, Sheffield. 


THE FARRINGDON-STREET BRIDGE 
To rue Eprror oF EXGIneenine. 

Str,—The development of the discussion on the Farring- 
don-street Bridge suggests some observations of a technical 
nature, which were purposely omitted from my letter in the 
Times of the 16th ult. as being unsuited for an ordinary 
newspaper 

The explanations of the failure of the piers have, for the 
most part, at least, the advantay that they are mutually de- 
Some exhibit a singular ignorance of the work 
ing value of the materials used, others a total misapprehen- 
sion of the structure of the bridge. In the anxiety to cover 
the incongruity of using monolithic granite columns under 
such conditions, we are even asked (by implication, if not in 
words) to believe that their working compressibility and 
elasticity are practically the same as those of hollow columns 


structive 


of east iron, which is absurd 

The fractures on the shafts appear mainly at the inner 
towards the roadway. On the 
difference of 


edges of their bases, viz., 
eastern side especially (due, 1 
level in the beds of the girders) the joints have closed towards 


» doubt, to s ight 
the roadway, and splintered the edges of the shafts and of 
the platos beneath them. The bearing surfaces at the bases 
of the shafts being reduced by so much as is practically 
broken away by solution of continuity in the substance of the 
granite, and the equilibrium of the whole radically disturbed, 
the remaining portions of the shafts which are weakest (from 
approximate coincidence of the cleavage planes with the ab- 
normal strains), and the thin plates (whose power of resist- 
ance to abnormal strain is trifling), above and below, come 
in for their share of punishment. 

That there are comparatively few fractures at the top is 
due to the less resistance which the upper corners encounter 
from the elastic superstructure, as compared with that which 
the lower covers meet from the immovable foundations. 

If from the first the fractures had appeared on all, or dif- 
ferent, sides, and at the heads and feet of the shaft blocks, 
indifferently, imperfect workmanship in dressing the beds, or 
in the setting of them, might have been a full and sufficient ex- 
planation of the misfortune. But workmanship is irrelevant 
to the issue, when we have to account, not merely for the 
fractures, but for the appearance of fractures mainly on the 
same face, and at the base, throughout. 

A slight tilting of the shafts inwards is then unmistakably 
indicated. But the shafts cannot tilt inwards without re- 
dueing the distance between their heads. 

The bridge cannot be considered as consisting of three 
arches of unequal span. The girders over the footways are 
hardly arches even in shape, much less constructively. The 
central girders are not in the condition of a true arch, 
theoretically flexible, and having the thrust on the points of 
support, viz., the piers. They are bolted hard and fast to 
the footway girders, which are again built into the abutments. 
Thus each rib becomes, in fact, a continuous girder stretching 
from abutment to abutment, supported intermediately by the 
piers, and practitally subject to dilatation and contraction 
under varying temperatures in precisely the same direction 
as an ordinary horizontal girder. 

But if it be insisted that the central girders are to be con- 
sidered by themselves as “ arched ribs’ —notwithstanding the 
insignificant proportion borne by the area of the segment 
contained by their curve to the superficial area of the whole 
girder from abutment to abutment—we shall, under the 
special circumstances of the case, be still brought practically 
to the same result by another road. 

Any deflection of the arc, consequent on contraction, is, 
of course, accompanied by corresponding deflection of the 
horizontal upper member, resulting in a pull on the upper 
members of the short girders, to which it is firmly attached, 
and tending (as they are manifestly incapable of contrary 
flexure) to raise their ends where they rest on the abutments. 
But those ends are held firmly down. The only other point, 
then, where the strain could find opportunity to expend itself 
is at the bearings of the girders on the piers, where the ends 
of the ribs are compressed by the effort to lift the short 
girders ; and in yielding to this compressive strain the heads 
ap) ny are drawn slightly inwards. 

As is little doubt that the bridge is sufficiently strong, 
it seems unnecessary to consider allegations of overloading in 
any sense. W. J. Cocksurs-Mvtr. 

A string of assertions does not constitute an analysis of 





ENGINEERING. 
ion of the 


strains. To those familiar with the investi 

elastic resistance of structures such as the Ho! Viaduct, 
the blunders in Mr. Muir's hypothesis will be self-evident. 
The objections urged by him against the arched are 
quite out of date now, as they have been exhaustively dis- 
cussed in at least a dozen well-known French and German 
works. Their fallacy will be evident to Mr. Muir also if he 
cares to take the trouble to calculate the change of form the 
different members of the Holborn Viaduct would undergo 
under the strains to which he so confidently asserts they are 
subjected —Ep. E.} 


GRILLY’S HAND VICE. 

Iy using ordinary hand vices several inconveniencies are 
met with. For instance, if it is desired to work a piece of 
metal of a certain length it must necessarily be presented 
obliquely on the side of the jaw of the vice, because of its 
screw, which is horizontal and forms a knob in the axis of 
the vice. The consequences are, firstly, that on tightening 
the nut of the horizontal screw vice the pressure is only 
exerted on the side, and greatly tries the vice itself while 
obtaining an irregular pressure; secondly, that as the piece 
to be worked is held obliquely. however skilful the workman 
may be, be always finds himself cramped in the execution of 
his work, particularly if of a delicate nature. 
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To avoid these inconveniencies A. Grilly, of l’aris, 
has designed and lately patented in this country the neat 
form of hand vice of which we annex illustrations, Fig. 1 
being an elevation and Fig. 2 a longitudinal section. In 
these views, A, is a wooden or metal handle pierced through- 
out its length; this handle of metal may be made in one 
piece, with the nut, and the conical ferrule. B, is the ring 
or ferrule of the handle; and C, are the jaws of the vice 
worked by the adjusting serew, D, and the springs, r, r. 
E, is a conical ferrule or shoulder, fixed or ban A and 
serving to open or close the jaws of the vice accordingly as 
the handle is turned right or left; this conical shoulder is 
protected from wear by a tempered steel washer, v. G, is a 
nut with collar carrying the conical ferrule or shoulder, E, 
and the steel washer, «; while H, H, are the joints of the jaws 
of the vice held by a screw, 1, which serves as a support to the 
adjusting screw, D. M. Grilly’s hand vice may be applied 
to a number of uses, and amongst others it may be readily 
converted into a haft or handle fcr any kind of tailed or 
shanked tool, such as files, wrenches, olive-bits, chisels, or 
screwdrivers, and may also serve as pincers or nippers. It 
is of very simple construction. 


M. Pierre 


NOTES FROM SOUTH WALES. 
(From our own Correspondent.) 
A nkw line of railway, to be called the Barry and Bridg- 
end Railway, is proposed to be constructed at an early date. 


fhe engineers are Messrs. Tolmé, Price Williams, and 
Blandy, and for some little time they were busily engaged 
in completing the survey, and the plans and sections within 
the time limited by the Board of Trade. The line will rur 
through a very rich agricultural district, and starting from 
Bridgend follows within two miles of the Bristol Channel, 
until it gains the railway running from Barry to the 
Penarth Docks and Cardiff. and ultimately ‘will be the 
chief narrow gauge communication between South Wales 
and London for coal and other traffic. The chief land- 
owners on the line have consented to take out the value 
of their land in shares. The Duchy of Lancaster, the 
Countess of Dunraven, the Master of St. Donats, the Home 
Secretary, the Lord Romilly, and several other owners of 
property whose lands are intersected, are all favourable to 
the scheme. 

The Newport Harbour Commissioners are about applying 
to the Loan Commissioners for a loan to enable to 
construct dry and ‘graving docks at that port. l 


was obtained during the last Session of Parliament, but before 
applying for a loan the issi must be in a 
arnage Mg h Ge Gay See 6 ane ae eae 
the harbour dues, and in order to this they 
have given notice to the corporation, that after the 
ration of the present month they will dscsntinue paying 
cage. oP ob harbour ape Saher clearly lai 
in the o wey mer tacos wey i re 
of constables protection of property at several 
wharves and jetties in the harbour. By discontinuing pay- 
ing the police, the Harbour Commissioners will be cold ng 
tion to show a fair profit arising out of the harbour dues, 
and Sir John Ramsden, Bart., M.P. for the borough, has 
promised to use his powerful aid towards the carrying out 
of the proposed works, which it is believed will be com- 
menced at no very distant date. The want of dry and 
graving docks at Newport has long been felt, and there is no 
doubt, whatever, but that some thousands of pounds are 
annually lost to the port, as all large vessels have to go else- 
where for repairs, and very often they do not return, but go to 
Cardiff to load. 

The Aberdare Canal Company has been indicted at the 
Court of Queen’s Bench for a nuisance created under the 
following circumstances: Some years ago a railway company 
obtained powers to make a line of railway near Mountain 
Ash, and for that p were authorised to divert a portion 
of the Aberdare Canal and the adjoining highway, the rail- 
way company undertaking to keep the works n to 
be done, in consequence of such diversion, in repair for a 
period of five years, and after that the duty of repairing was 
|to be done by the Canal Company. The nuisance com- 
| plained of was caused by a deep slope of land left after the 

diversion of the canal and the highway, and situate between 
| these latter, being left in an unprotected state. There was 
| no fenee erected on either side to guard against the pos- 
| sibility of accidents to foot passengers, and it was contended, 
| on the part of the prosecution, that great danger was likely 
| to arise by reason of the condition in which it was left, and 
| that the Cana] Company were the parties bound to obviate 
| the danger by continuing to keep the highway in repair, as 
| the railway company had done during the previous five 
| years. On the part of the defendants it was argued that the 
| Canal Company were under no obligation to repair the slope 
from which danger was apprehended. The court was of 
| this opinion, and considered that the defendants were not 
required to repair the road in question, and were, therefore, 
entitled to judgment. 

There is now every probability of the Barry and Cardiff 
Railway being commenced, the contract having just been let 
to Mr. T. Walter, of Cardiff. 

| The proposed scheme of irrigation by the Merthyr Local 

Board of Health is not likely to be delayed longer than 
actually necessary, as, at the further hearing of the case in 
the Court of Chancery against the board for polluting the 
river, it was decided that the order of sequestration should be 
suspended for three months, the judge intimating that he 
hoped the plaintiffs would not again apply to the court unless 
absolutely necessary. 

The officials and operatives engaged on the Llynvi and 
Ogmore Railway, have presented Mr. George Howells, the 
late traffic manager, with a gold watch and chain, and a 





gl keeper ng, and a purse of 27 sovereigns for Mrs. 
I 1 


owells. Mr. Howells, during his stay in the neighbour- 


| hood, won the respect and esteem of a large circle of friends, 
| and his courtesy and attention will long be remembered by 


voyageurs on the Liynvi Railway, 

The Dowlais Iron Company has been convicted of a breach 
of the Factory Acts, by employing alad under thirteen years 
of age at night, and fined 40s. and costs. 

It is now currenily reported that the last obstacle in the 
way of re-starting the Penydarren Works has been removed. 
For the last two years there has been a very costly suit pend- 
ing between Mr. Fothergill and Messrs. Davies, Williams, 
and Phillips, the purchasers of the work from the late Mr. 
Forman, on account of the alleged damage done by the 
demolition of a portion of the buildings and machinery. 
This suit has at length beer settled, and the works are now 
entirely in the hands of the Plymouth Iron Company, to be 
turned to what use they may see fit to make of them. If 
the present cheering prospect of the iron trade continues it 
is very probable that operations at Penydarren will be re- 
commenced at no very distant period, though it must 
candidly be said that the capacity of the blast furnaces at 
Plymouth and Pentrebach will give employment to hundreds 
of hands before they reach their utmost. 

The iron trade of South Wales has not materially altered 
its position during the past week, the demand for rails con- 
tinuing unabated, and the rail mills being kept regularly run- 
ning on Russian, American, and Swiss contracts. American 
contracts are not likely to be looked at with such favour as 
they have hitherto been, owing to a probable rise in the 
tariff, which if carried out will have some effect on the rail 
branch of the iron trade in this district, as enormous 
quantities of rails have hitherto been sent to the United 
States. There are several contracts for rails now in the 
market, and it is expected that a Monmouthshire firm will 
secure a portion at least of one of the Indian contracts now 
being offered. The home trade is not characterised with any 
degree of vitality, the railway companies purchasing only 
sufficient to meet immediate requirements. Cayo y 

Tin-plate makers report the trade as continuing in & 
dormant state ; and although the make has been considerably 
reduced, stocks are steadily increasing. 

The steam coal trade is somewhat brisk at the present 
time, there being a large number of vessels at the local ports 
waiting to take in coals for the mail packet stations and 
foreign markets. France continues to purchase largely, and 
about an average quantity is being sent to the Mediterranean 

. House proprietors ope je ears an av 
quantity to the West of England rish ports, and as 
ther has be much colder during the past two or 








three days, there will be a steady increase in the consump- 
tion. 
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Tux following appeared in a recent number of the <Alla- Zeran Conpury. rs gg Se a bee je as of pote 
habad Pioneer: From the of the Roman invasion down to the| the average number af trip be very 
To tus Eprroz or Tux Pionzer, present Doren Dieenk, Sek. ever Son weneees sooch inn thap-ens hundeed. "ar Sols ol'a custel thes 
Sir,—Walking about at Simla the other day I picked up| otherwise than upon its own surface—uniess the late Mr.| each boat could make four trips daily for 250 days in, the 
a curious document near the P. ’ year. None of these reasons, however, are to 


advertisement, and is interesting as showing 

were the principles of administration a century ago. It is 
curious to note that the ena ggg ree nig en we 
modern as is popularly supposed. A sceptical fri 

that the date is really 1869, and the paper arecent one, but he is 
one of those Rationalists who have no veneration for the 
Internal evidence shows clearly that the document not 
refer to the presentday. For the benefit of your antiquarian 
readers, I subjoin a copy. 


Yours truly, 
ANTIQUARIAN, 
WASTED For THE Stare Rariwayrs a Pew CuiEr 
ExGINSERS. 

Some appointments as above will shortly be thrown open 
to competition. 

Candidates must have held one of the following positions : 

1. Lieutenant-Colonel in the Native Infantry. 

2. Captain in the Royal or Bengal Engineers. 

3. (At the special request of H.R.H. the F.M. C.-in-C., 
who has a few superfluous subalterns on hand), Ensign in 
Her Majesty's Foot. 

Member of the Bengal Civil Service. 

Cousin to a Member of Council. 

. District Superintendent of Police. 

Head Accountant. 

. Civil Surgeon in change of a Jail. 
. Meer M hee to a Lieut t-Governor. 

No one who has been employed on railways before need 
apply, as previous experience would disqualify the candidate 
from carrying out the designs of Government. 

Marks will be assigned as follows :— 

Arithmetic Sse ove 20 


OWIM oS 





Book-keeping by double entry ose eve +0 
Decoration of the Victoria Cross... «- 100 
Any other decoration ... ace eo ose 50 
Chapter on railways in Roorkee treatise 


(optional) ... oe 10 


Practical experience of works other than iron 





work (optional) * eve ove oe i) 

Mechanical engineering and iron work (op- 
tional) vee eee vee ese ons 1 

Membership of the Institute of Civil En- 
gineers toe oss eee ose tee 1 

Membership of the Royal or Bengal En- 
gineers ese ose oes ose +» 1000 
Low church principles ove wee -» 600 
General ability ... ove ove oe oes 6 
Playing on the fiddle ... ese ese «. 268 
Total .., «+» 2000 


N.B.—Selected candidates need not fear any difficulties 
from incompetence, as a few distressed civil engineers will be 
engaged at cheap rates to teach them necessary details. 

By Oxper. 

Date indistinct, 1769. 

Tue Daxvee.—A prospectus has been issued of the Da- 
nubian Navigation Company (Limited), with a capital of 
50,0002., in p eo of 101., to be fully paid up, for acquiring 
and extending the lighterage business of grain and other 
produce now carried on by Mir. A. Carnegie-on the Danube. 
Of the total of 5000 shares 1000 are said to be already 
subseribed, and the vendors are to accept 1700 in part pay- 
ment of purchase money. The receipts for lighterage for 
the year 1868 are stated to have been 17,162/., and a valua- 
tion of goodwill and craft has been made at 30,4007. 





Apuigatty Reteexcumest.—The present Board of 
Admiralty seem to be advancing steadily in the paths of re- 
trenchment and reform. The now useless arsenal at Dept- 
ford and the dockyards there and at Woolwich are being 
rapidly dismantled, and the premises themselves are not un- 
likely to come under the auctioneer’s hammer. The vast 
accumulations of surplus stores, timber, chains, brass, and 
antiquated equipments are being rapidly disposed of, and the 
famous “Seeley’s” pigs are at length to be sold. The 
history of this iron is not uninteresting as marking the de. 
velopment of our naval transformations. In the good old 
days of the Victory and Royal George, with their tier on tier 


t | Upper Rhine—but over or beneath the 


or not exactly upon 
, although there is a floating railway across the 

water, and especially 

over or under the com ively narrow and shallow strait 
which separates our i from the Continent. There are 
soi-disant patriots, it is true, who would on no account 





considerations are, however, apart from the present purpose, 
which is, not to inquire into the international policy or 
financial expediency of solving this great intercostal problem, 
whether by a bridge, a ferry, or a tunnel, but to examine, 
very briefly, the engineering and constructive aspects of these 
proposed works, It is ble that the greater the apparent 
impracticability of either or all of these schemes, the greater 
the general interest they attract, and haps the same 
interest may be said to exist also among the meibers of the 
engineering profession. 

he question of bridging the Channel has been mooted, 
and at least one scheme has attained some degree of public 
prominence. The designer's first pro was to jump the 
Channel at a single leap, but whether out of his regard, as 
has been asserted, for the wishes of the Emperor, or from a 
willingness to conform to certain immutable laws of nature 
which render such a plan impossible, he ares yey modi- 
fied his design so as to include ten spans, and it has been 
since heard that he is willing to extend their number and re- 
duce their width to twenty, of one mile each. Whether 
even such a superstructure, to say nothing of the piers in a 
maximum depth of 200 ft. of water, and rising more than 
200 ft. above its surface, would or would not be practicable, 
is a question which may be safely left to those really compe- 
tent to deal with it, and of these the designer himself can 
hardly be considered to be one. 

Of the entire practicability and great advantage of a 
Channel ferry there can be no doubt whatever, whether it 
be establis! betweea Dover and Calais, or between Dover 
and Audrecelles. It is quite practicable to ship and unship 
pane and goods trains bodily, and thus to run 
through, both ways, between London and Paris. Boats 
suited for this purpose, and harbours capable of receivin, 
them, could be constructed within a few years at a cost mtn 
less than that of any tunnel, whether laid on the bed of the 
Channel, or carried through the chalk at any depth below it. 
Such boats would be in as striking contrast to the existing 
Channel service as that afforded by our finest hotels on the 
one hand, and the most sor soup saoman -houses on the 
other; or, if another illustration be most luxuri- 
ous express saloon carriage and the most cheerless third-class 
conveyance to be found on any railway in the kingdom. But 
any boat service whatever, however excellent it may be, has 
its necessary drawbacks. No ferry boat, even if nearly as 
large as the Great Eastern itself, could wholly prevent the 
penery of sea-sickness, that unspeakable horror of so 
arge a proportion of all landsmen, of whatever nationality. 
| The time occupied in shipping and unshipping trains, how- 
| ever expeditiously the work was soolomel, Gould be con- 
| siderable, and however high the speed of the boat as a boat, 





way train. As to the relative safety of a boat service and a 


| train service, it is not now necessary to inquire, although 
| something, if not, indeed, much, might be urged with refer- 
| ence to collisions in fogs or storms. But the chief objection 
| to boats would be their high cost of working and main- 
tenance. As it would not answer the convenience of the 
public to detain a boat until two, three, or more trains had 
arrived at either port, a boat would be required for every 
train, and its working charges might, therefore, be fairly 
compared with those of a single train. The consumption of 
coal alone, with boats of the proposed size and »s » would 
be from fifteen to twenty times as much as that for the train 
| if run across by itself. The repairs and depreciation of the 
| boats would be very much 
| than that of the train, and the 





ter, per pound of their value, 
boats themselves could hardly 


of guns towering like castles above the water, heavy ballast | cost less than 100,0001. each, while the train carried, in- 
down below, was absolutely necessary to keep them from | cluding the cost of engine and tender not carried, would not 


rolling over, and pig iron blocks of a convenient size for men 
to handle were stowed away at the bottom of the hold. Our 
shipbuilders have improved on the models of those days, and 
the steam engine and boilers supply the place of the iron 
ballast. At close of our long wars, as the ships were 
taken out of commission, the guns and iron ballast were 
stored at the dockyards, and there the latter has laid ever 
since, quietly rusting for forty years, no one ever dreaming 
of selling it, or t it to any more useful account than 
as a substitute for paving stones. Fancy floor 6 in. thick 
of the finest cold blast iron, worth three or four pounds a 
ton! That inveterate Admiralty reformer, the member for 
Lincoln, Mr. Seeley, drew public attention to this, and the 
vast stocks of useless anchors some two years ago, but the 


Admiralty officials were not to be driven and directed by | the 


independent members! Some stir under the pretence of 
action in the matter was made to satisfy oy opinion, but 
in a few months all was forgotten, and with the exception of 
a few tons issued to some fortunate purchasers, 6 in. 
pavement of cold blast iron remained untouched. At 

the reforming hands of Mr. Childers and Mr. Baxter have 


clutched it, and it is to be turned to pubie profit and use. 





| represent a cost much above 6000/. or 8000/. The wages of 
captain, engineers, firemen, stewards, porters, and crew 
would obviously be far beyond those of the three or four men 
working the train by itself, and these, and all other workin 
charges, would be divided, mile for mile, upon a very wad 
less number of miles per annum than the number made by 
the train if ran by itself. There would not, of course, be any 
permanent way ¢ with which to debit the boat, run- 
ning on Nature’s own highway, but as to capital charges, the 
interest u the cost of the harbour works alone would 
equal to that upon a railway costing 100,000/. 
per mile. It is morally certain that a large Channel ferry, 
Sidh @ fall cumplanunt, of shatapem, eoukt.tn sociated 
only by a very decided advance in the fares, whether between 
opposite coasts alone, or between London and Paris. 


| it could not exceed one-half that easily attainable by a rail- | be 
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fondly be said that tunnels under water, or rather through 
earth beneath the water, are anything but new or unusual. 
For very many years the tin miners of Botallack, in Corn- 
wall, have driven their headings toa distance beneath 
the very bed of the Atlantic itself. Just sixty years ago 
Trevithick nearly completed a tunnel beneath the Thames 
between Wapping and Kotherithe, and but for ey 
making a bore hole from the roof through to the river bed, 
this tunnel would no doubt have been successfully opened. 
Ralph Dodd had made the same attempt before, Brunel's 
world-famed tunnel requires no remark, and it will be but a 
few weeks before Mr. Barlow's tubular subway will be 
earried through from the Middlesex to the shore. 
The longest tunnel under water is that, two miles in length, 
of the waterworks at Chicago, United States. This tunnel, 
although but 65 ft. in diameter, is carried out to where the 
water above it is 40 ft. deep, the tunnel itself being 90 ft. 
below the bed of Lake Michigan. ‘There is also a tunnel 
under the Chicago River at the same place. At home we 
have no less than three schemes for tunnelling beneath the 
Mersey, at Liverpool, and three for tunnelling beneath the 
Severn below Gloucester, and in both instances one of the 
three schemes will in all probability be yet carried out. 
Provided only the bed of the channel or river beneath which 
the tunnel is to be made is nearly or quite impervious, under- 
water tunnelling is no more difficult than 

tunnelling. there may be shafts, even, to under-water 
tunnels, just as the Chicago lake tunnel has its shaft through 


them | which the water supply is taken, but which was employed, 


duri » for the ordi of giving « 
scoved oni face and for diecanpug to commuted tee- 
terials, —this being two miles from shore. This tunnel 
was carried through a continuous bed of tenacious elay, as 
impervious to water as marble itself. But in the 

Channel tunnel, to be made at a depth of about be- 
neath the surface of the sea, it is needless to remark that a 


pressure of 200 lb. per square inch ; so rapidly that 

oe eiivete bn clear tho wachinge soe boat rh pf 
A fault of great vertical ay ee Yee 1 
the chalk beneath London, although neither the precise line 
of this fault, to within a few yards, nor the width, if any, to 
which the chalk bed is separated at the point, are known. 
Whatever may be inferred from the geologi ies of 
the chalk on the English and French , it for a 
moment be positively asserted that a fault beneath the middie 
of the Channel does not exist, nor, it is as well to add, 
asserted, on the contrary, that a fault does exist. The 
question can only be settled by a trial heading or driftway, 
and, whatever the real danger, there are plenty of navvies 
and miners who, knowing no fear, are ready and willing to 
face it, when the eminent engineer, whose name is connected 
with the proposed undertaking, finds himself in a position to 
give the word. Let two healings each 11 miles , ones 
be carried out to meet each other’ beneath mid and 


a 
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and blasting, i 

certainly be swallowed up, but it would all come right at last, 

supposing, of course, that by previous experiments upon that 
ial, k, no excessive infiltration of water 


bed of the Channel, but the same general 
uncertainties apply to both. It is only from 
inferences that eit i jori 


It would require space far beyond he limits of the present 


to deal even with the geological aspect of the ques- 
dice aloes It is but right, however, to remark that geo- 





Assuming that even as many as one hundred p gers were 
aken across in a single train, the capital charges and work- 


~ © Paper read before the Society of Arts, on Wednesday 
last; Coptain H. W. Tyler, BE. in the chair. 





i probably amount 20/, ip, 
cesing the boat to take 1000 trips of 20 milee cack pec | shod, 





Bridging, steam-ferrying, tunnelling fall within the 

range of ing. ppm, meray fa 
tt d to lay down a railway upon the of the 
sca way, which, like the 
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ew merely to distinguish railways on the Channel | 
iirses tn tunnels beneath roa al compared with | 

railways deep down in the chalk. At, however, the ro- | 
mainder of the present paper will be chiefly devoted to the | 
examination of the mode of constructing subaqueous ways, 
it will be but fair to enumerate the objections which may | 
be urged against them. They are these : 
Beyond some amount of uncertainty necessarily attach- 
ing to the laying of such ways, they might, possibly be 
injured by the dragging anchors of vessels, or broken in 
two by the sinking wreck of an iron steamer dropping 
upon them. They might, possibly, suffer at the duns 
ends, where they rose to within the action of the waves in 
heavy storms. y could always be destroyed wantonly, 
and with little fear of detection, by sinking a charge of 
gunpowder upon them, at any portion of their length, and 
then firing the charge, at a safe distance, by electric wires. 
It might be urged, too, that a large tube, especially where 
it rose like a huge groyne, in shore, might cause injurious 
disturbances of the Channel bed, thus affecting navigation. 
In any ease, the tube could be started and carried forward 
from bat one end only, as it would be out of the question 
to attempt to bring together, water tight, the two closed 
ends, or for that matter the open ends, of two tubes in 


These appear to be the principal, if not all, of the pos- 
sible objections which could be urged against subaqueous | 
ways. The weight of these objections depends probably 
more upon the individual opinions of those who advance or | 
reiute them than upon any evidence capable of demonstra- 
tion. As for the dragging of anchors, the various proposals | 
(and there are severa!), for tubes on the bed of the Channel 

rovide for routes well off the Varne and Colbert banks, and, 
it need hardly be said, miles to the westward of the Good- 
wins ; routes upon which vessels would seldom have occasion 
to anchor at all, even in the worst storms. Were an anchor 
dragged, however, with a force of even 150 tons—the highest 
cham cable test of Lioyd’s proving house—this could not 
make avy definite impression upon a continuous tube weigh- 
ing 8 tons or more per foot of ite length, for to move at all 
at least a quarter of a mile of tube weighing 10,000 tons 
would have to be dragged upon the Channel bottom. As for 
breaking the tube, say 44 in. thick of cast iron with a lining 
of one foot of brickwork, the chances would appear ex- 
tremely maprobable. But a greater security will appear 
when it is considered that a cast-iron tube, say 14 ft. in 
diameter, and having no outer flanges, ‘presents no point 
upon which an anchor could bite. ‘the chances of an iron 
vessel foundering exactly across the line of the tube are, to 
say the least, by no means numerous. In shore, that is to 
say in shoal water, the tube would require to be protected 
by strong parallel breakwaters, as much to prevent vessels 
grounding across it as to prevent the action of the waves 
upon it. The risk of possible destruction by malice—the 
crushing in of the crown of the tube by the explosion of 
gunpowder upon it in ten, twenty, or thirty fathoms of 
water—is a risk of which each one must form his own esti- 
mate. This mode of destruction, the consequences of which 
would be irreparable for all time, could most certainly be 
resorted to by hostile or merely malicious feeling, with 
almost no chanee at all of detection, whereas neither a bridge, 
nor a tunnel deep down in the chalk, could be destroyed 
without some difficulty, and the certainty of the timely 
discovery of the attempt. . 

The various proposals for laying subaqueous ways upon 
the bed of the Channe! are as distinct from the ordinary range 
of bridge and tunnel engineering as the making and laying 
of submarine cables are distinct from the construction of 
land telegraph lines. Of what is technically distinguished as 
mechanical engineering, very little is now required for the 
construction of an iron bridge, or a tunnel in earth or rock, 
but the construetion and laying of a subaqueous way would 
be, to a large extent, the work of the mechanical engineer. 
Such a work, upon any plan, would be one attended with | 
many contingencies, and so far as mere ingenuity is concerned | 
(not that the necessity for greater ingenuity is in itself an 
objection), the subaqueous way would incontestably require 
far more originality of design, for its making and laying, 
than any other mode whatever of crossing the Channel. 
But as engineers always rise to the occasion, it may be 
assumed that a plan, physically possible in the abstract, 
would never fall through from the want of that elaboration 
and improvement which are summed up in the mind of the | 
engineer in the single word “ detail.” | 

Yerhaps the first quasi practicable plan proposed for cross- | 
ing the English Channel by means ot a sabaqueous way was 
that contained in an anonymous pamphlet printed in Dublin | 
in 1858. The author proposed to construct a 15 ft. tube frem 
Dover to Calais, extending it, foot by foot, along the bed of the | 
Channel, from the English to the French coast. Starting from 
the English coast, within a structure named a “ head” or a 
* bell,” this head fitting, water-tight, around the exterior of | 
the tube té be extended, he proposed to put togetber each 
suceessive length of the tube within the head, and to push | 
the latter forward as fast as the work proceeded, the head | 
meanwhile lying on the bed of the Channel. The ealcula- | 
tions of resistance, and of the quantities to be employed in | 
the tube itself were carefully worked out, and so tar as the | 
author as tested them, these calculations were correct upon | 
the data assumed. This modeof construction ensures the } 
advantage, if it be an advantage, that each portion, whether | 
of 10 ft. or even a mile, of the length of the tube, once laid, | 
is not again disturbed at any subsequent stage of the work. | 
But the designer appears to have foreseen an clement of pos- } 
sible weakness when he asserted that even were the tube 





| tube of 13 ft. internal diameter 


few miles of the latter were really to turn over in mid- 
channel. 

The anonymous idea of 1858 has been lately worked out 
in much greater detail by an eminent English engineer. 
whose labours have been assisted by an Austrian member 
of the same profession. Their plan, which has now been 
for some weeks before the public, provides for a cast-iror 
i and 4in. thickness, to be 
carried out in 10ft. lengths, each length being formed of 
six segments. The work ge together the succes- 
sive lengths of the tube is to be performed on the bottom 
of the Channel, within a cast-iron “ bell,” as it is termed, 
this “bell,” or shield being 80 ft. long, 18 ft. in diameter, 
and 8in. thick. The tube is to be packed, water-tight, 
within this bell, and the bell itself is to be forced forward 
10 ft. at a time, after that length of tube has been added 
to the portion already laid. For forcing forward the bell 
four hydraulic presses, each of a maximum force of 1000 
tons, are to be employed. The details of the scheme are 
most ingenious; at the same time perhaps not too much 
so, for many a mechanical project has been ruined by too 
much ingenuity. It is evident that from the very confined 
space, but a dozen men or so at most could be effectively 


| employed at a time within the end of the tube, in putting 
| the segments together, although a much larger number, 
| were they required merely to work the hydraulic ma- 


chinery, could find room in the forward portion of the 


| “bell,” and it is evident that the rate of progress of the 


tube would be measured by the rate of working of the 


| dozen or so of men employed in putting the segments 


together, the segments being brought, when the tube was 
nearly completed, from a distance of say twenty miles 
through the tube itself. The segments and bolts once 
made ready on shore, the whole labour of putting the tube 
together, the whole task of maintaining its intended course, 
and the whole of the responsible duty of inspection as the 


work goes on, would be performed under water, in an arti- | 
ficia] light, and with artificial ventilation, and where, upon | 


the occurrence of any accident, causing the sudden imroad 
of water, all within the tube must hopelessly perish. 
Should the tube crack and fill with water, during the pro- 
cess of laying, it is also hopelessly lost, since no moorings 
are or can be attached to it during the process of laying or 


afterwards. ‘That the tube might crack, at some point, | 


while the shield was being advanced under a force, according 


to the depth and the nature of the bottom, of from 1000 | 


to 4000 tons, would be nothing very improbable. And what 
might be the chances of leakage, with nearly 65,000 joints, 
made in the dark, or, rather, in a very feeble light, and 
under water, must be left to the imagination, the joints 
themselves being upwards of 200 miles in aggregate length, 
and, taking them as 8 in. wide each, presenting a total sur- 
face, for the two parts brought together, at each joint of 
about 34 acres. There is, probably, nothing physically im- 
possible in the scheme, although it would be one attended 
with many improbabilities of success. Nor could this plan 
of construction be adapted to the irregularities of the 
Chanael bottom, ee wt 
require to change from level to 1 in 100, making a difference 
of lj in. between the joints on the upper and ee sides of 
the tube, thus necessitating special castings, or involving 
the risk of leaking. The particular tube now under consi- 
deration would have a multitude of external flanges, and it 
is not improbable that it might suffer from dragging anchors. 
These fianges and ribs are not essential, however, to the 
general plan. 

While it is fairly open to doubt whether any of us will 
ever live to see a practical railway tube laid across the 
Channel—open to doubt, too, whether such a tube is even 
required at all—there is still a sort of bewitching interest 


in speculating upon the mere possibility of such a thing ; | 


and it is thus that this meeting may be supposed to have re- 
solved itself into a committee of inquiry upon this very point. 
Can the tube be made at all? Can it be made before those 
now unmarried shal! have lived to see their grandchildren ? 
If it can be dune, and done off hand, so much the better, 
always provided that the tube is what is wanted. Here, as 
with Mr. Midshipman Easy, there is no help for it but to 
“argue the point.” Assuming, then, for the sake of argu- 
ment, that the particular tube now under consideration can 


be made, and safely laid, can it be done, as its proposers | 


estimate, within a period of three years and a half, or only 
within from six to ten times that space? The tube is to be 
made of something like half million tons of cast iron, and to 
believe that it can be made at the rate of 100ft. forward a 
day, as estimated, is to believe that nearly 500 tons of east- 
ings, all ready, or, rather, supposed to be ready, to go exactly 
together, each casting weighing about 8 tons, can be Joaded 


on horse trucks, or hand trucks, and carried through the tube | 


itself for an average distance of ten miles, unloaded, placed 
in position, the thousand or more connecting bolts, for which 
the boles have been previously drilled, secure in their places, 
the joints made good with lead, and a great deal of other 
work carried on, all within a confined space, within which, 
partly from the machinery to be employed, hardly more 
than a dozen men, if as many, will have room to work at 
ali. The British Association was lately oceupied with a 
most able and most interesting description of this plan, and 
the Society of Arts may therefore be inclined to examine 
this, the very important point, which, at the recent meeting 
of the Association at Exeter, appears to have escaped ail 
examination whatever. The “point” might be “ argued” 
still further, but let argument be dropped now for individual 
consideration of the subject. 

Another plan of making and laying the tube has been 


nich the gradient would occasionally | 
| and it would be here, and here only, that the sinking weight 


means, by which these difficulties may be overcome, disclosed 
themselves. It was enough to know, from the first, that the 
plan was not in contravention of any law of nature, and 
therefore was not impossible, Like each of the other plans 
already noticed, its execution would necessarily be in 
face of tremendous difficulties—difficultics which, 
not one of the various projectors cf Channel tubes have fi 
estimated, and which, it is beyond doubt, they have not, 
because they cannot have, fully provided for, But the whole 
progress of engineering has shown that what were once 
seeming impossibilities have long since become useful and 
familiar facte. The difficulties supposed to be once over. 
come, it is plain that a plan whereby, say, a thousand feet 
or more of the tube could be put together in a single day, 
in the open air, as many men being employed upon it at 
once as could find room to work with advantage upon that 
length, would have a manifest superiority over any other in 
which each length of a few feet, say ten, must be wholly 
completed before another length could be begun, and espe- 
cially in which the whole work of making up the tube is to 
be carried on within the tube itself, the parts being brought 
to the front in trucks drawn by horses to a distance suc- 
cessively increasing to twenty miles 

In no way could the segments of a tube be so rapidly got 
into place and secured together as in a dry dock, the semi- 
cireular bottom of which, of east iron, would conform exactly 
to the tube itself. The segments would be lowered into 
place, those for,the lower half of the tube centering themselves, 
while those for the upper half would be temporarily sup- 
ported upon centres so made as to be readily taken down 
when the key segment was got in and secured. The seaward 
end of the tube, of great strength, would, of course, be closed, 
and it would be provided with suitable fittings for attaching 
the powerful hauling-out tackle, to be tsed when the succes- 
sive lengths were floated. The dock gates would close around 
the tube so as to form a water-tight joint. The tube would 
be of such dimensions and thickness that, previous to putting 
in the brick lining, its own weight would be, as nearly as 
possible, exactly the same as that of the sea water displaced, 
| so that, of itself, it would, so to speak, neither sink nor swim. 
Approximately, a 14 ft. tube would displace about 44 tons of 
| water foreach foot of its length, and it would of itself weigh 
about 43 tons for each foot ot its length when its thickness, 
allowing for all flanges and bolts, was 6 in., or, say, 4} in. 
between flanges, and this would be the proper thickness for 
strength, irrespective of any consideration of displacement. 
The weight of the tube would require to be very accurately 





| adjusted, since a difference of thickness of 1 in. would cause a 


difference of weight of 900 tons in a 1000 ft. length, hence a 


| difference of but one-thousandth ef an inch would represent 


very nearly a ton in weight. Each length would require to 
be brought to the exact limit of flotation by means of adjust- 
able weights. As the tube would require to be adapted to 


| the irregularities of the bed of the Channel, each length, of a 


thousand or more feet, would have a ball and socket joint, 


wou!d be applied, and the holdfasts for the lifting and sink- 
ing tackle attached. Probably one hundred tons might be 
necessary to prevent any movement of the tube, especially in 
shore, from the force of the sea, for at a depth of a few 
fathoms the force of storms would not be felt at all. The 
tube being made in segments, the construction of ball and 
socket joints would be attended with no difficulty. They 
would require to be made of great strength, not merely to 
provide sinking weight, for they would receive the whole 
strain of the hauling-out tackle when the tube was advanced 
seaward. A thickness, for the ball and socket, of 8 in., this 
thickness being continued a little more than 10 ft. each way, 
would give 100 "tons of sinking weight. The motion at these 
joints would be but slight, yet this slight amount of motion 
is none the less necessary to enable the tube to adapt itself 
to varying gradients. It is at least remarkable that any 
strictly rigid tube should ever have been proposed, as more 
than one bas been, for a line having gradients varying from 
nearly level to 1 in 100. 

When a length of tube had been completed and was ready 
for Jaunching, its in-shore end would be closed water-tight, 
the buoys made fast in place, the dock gates opened, and the 
sea admitted, upon which the tube would be drawn up well 
clear of the bottom by means of the adjustable tackle con- 
nected with the buoys, and the whole of the tube, of what- 

| ever number of connected lengths of 1000 ft., would be drawn 
out to sea for a distance corresponding to the _—_ last 
added. It would then be lowered again upon the bottom, 
the in-shorg end of the tube being left well within the dock 
gates, which would then be closed, and the water in the dock 
| pumped out. 
| In buoying and advancing the tube, especially when ex- 
| tended nearly 20 miles, it contained nearly half a million 
tons of cast iron, the chief resistance, in starting, would be, 
| oecasioned by net its weight, for except at the ball joints it 
| would have no preponderating weight in the water, nor by 
| its skin friction, for this at a rate of motion of 1000 ft. 
jonly in aw hour would be comparatively trifing—but the 
| real resistance would be from inertia. It might be sup- 
| posed that as much effect would be peeyeees by the haul- 
ing-out-tackle if made fast to the rock of Gibraltar as if to 
A — iron sea-serpent, twenty miles long, and weighing 
| half a million tons. But let us see what this enormous re- 
| sistanee would be. Let the rate of onward motion of the 
| tube be 3in. per second, a rate at which 100 ft. would be 
| gained in 400 seconds, or one hour six minutes, and forty 


rolled over im the Channel no harm could result to the | proposed—a plan based, like the others, upon a general | seconds; not so very long a time after all. To give this 


passengers, and no interruption to the train service. In- 
asmuch as the atmospheric system was relied upon for pro- 


| estimation of what is possible and probable. It is to con- 


struct the tube, in long lengths, within a dry dock in shore, 


| rate of motion would require the same force as would 
be necessary to lift the whole weight to a height of the «th 


pulsion, and the passenger compartments were to be shot | and to float out these lengths, successively joined together, | part of an inch, a distance almost too insignificant to deserve 
through circuler tubes, it might not perhaps make any diffe- | until the opposite coast is reached. The tube would be} consideration until it is understood that ,000 tons are to 


rence to the passengers whether their carriages bottomed | 
upon one part of the tube or another, but it would be interest- 
ing to know what would become of the shore ends, and for 
that matter, the passengers themselves within the tube, if a 


floated, not, certainly, upon the surface, but by means of 
buoys, just clear of the bottom, the tube being again grounded 
as soon as it had been advanced a length. 

Few propositions, perhaps, connected with engineering, 


be lifted to that height. It is then that the yyth part of an 
inch begins to look respectable, the work dove being equal 
to that in lifting one ton to a height of nearly 500ft., or, in 
other words, 500 foot-tons, which is about energy con. 
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a full service charge. But these 500 foot-tons do not need to 
be exerted within one, two, or tliree mi ant See 
of an hour i to ‘the gps 
the mean rate of progress, duri 

per second, the tube will tore tt 
in full swing, and thus the 4 tons 


i 


during that time, after whi 
inertia ceases. Now 4 tons is a little more than 
strength of the little Atlantic cable of 1868, 
within the working strength of the steel wite ror 
to haul Fowler's steam ploughs. Next comes t 
of skin friction. The surface of the 
be 14 ft. in diameter and 20 miles | 

flanges, would be nearly 107 aches: % 
Hercules has but little mo uf 
of immersed surface wh 


has run — 15 knots @& 
screw shaft of a’ tons, the 


skin friction only. “Skin frietion is believed as | j 


the square of the velocity, so that the’'1000 ft. am hour of the 
sea-serpent aré to be compared to the 90,000 ft. an hour of 
the Hercules, aa the proportion of 1 i 

the square of 8@ the square of 90, or 
the Hercules, We g 8600° tons, requires 50 tons pressure 
at the stern to drive-her at her full pace, while the serpent, 
with a skin timies more expansive, and a weight 
nearly 60 times r, would nevertheless, upon the law of 
the squate, fa 'pull of less than one ton to tow it by 
the nose, if serpents have tases, all the way across the 
Channel, its inertia having been ‘overcome. And 
this mass of i 
measure about ft. on a side. s 

That the tube’ would follow its nose, ina straight line, and 
not in the yb outline of a Vandyke border, known in 
America as t inia tern, may be safely eon- 
cluded, not only from consi ion of the reasons which 
would compel i of necessity to wa ht course, but 
from an analogy afforded 
boat, the Connector, which plied a few yoars ago betwen 
Neweastle and London, and by Mr. Join Bourne’s trains of 
connected boats on the Indus. Although neither of these 
systems proved commercially demonstrated 
that a long train of boats connected will follow as 
true a course upon water as will a long train of wagons on a 
railway. 

The tube would be hauled forward as each fresh length 
was added, by tackle worked from # Vessel steered well 
ahead, on the true course, and there moored fore and aft, to 
prevent swinging out of her position, although the whole 
work of advancing the tube would or should be at 
slack high water. In euch a great work, so important to 
the commercial interests of the whole world, ft is not unrea- 
sonable to suppose that a convention would be entered into 
by all, or nearly all, commercial nations sanctioning the 
authority of a marine police to guard the hauling chain from 
dragging anchors. . pall om 

But now come, perhaps, the principal questions of all. 
The maximum rr guiness at per tides, in that part 
of the Channel where the various tubes are 
intended to be laid, is, by Burwood’s tables, 3.3 knots an 
hour, cr 6.57 ft. per second. This is, however, the surface 
velocity, in mid-channel. The velocity at the bottom, in the 
deeper portions, is probably nil. In a communication recently 
made publie by Mr. Cromwell Varley, the eminent telegrap 
engineer and électrician, occurs the following interesting and 
even amusing passage : 

“Tt is well known to all nautical men, that the action of 
the waves decreases very rapidly in Sa I believe I 
am correet in stating, in f of this, that a diver, engaged 
upon the wreck of the Royal George, accidentally left his 
spectacles on the wreck off Spithead. The depth of water 
was about 16 fathoms. A violent storm prevented him from 
resuming operations for about nine days, and, on again 
descending, he found his spectacles in the place where he 
left them. 

“ It is also well known to all nautical men, that currents 
extend, as a rule, to only a small depth; and it is a common 
practice to moor a boat in deep water, by tying a kettle or 
some heavy object to a line, and dropping it overboard into 
the comparatively stifl water. This mode of anchoring has 
been frequently used by the surveyors in the Atlantic. 

“ Asa further proof of the complete stillness at the bottom, 
I may mention the Cable that was laid from Varna to Bala- 
clava. This plain gutta-percha covered wire was wholly 
uninjured by those terrific storms which destroyed so many 
English vessels.” 

With 100 tons of anchoring weight at the shore end, and 
with the same weight at distances of every 1000 ft., and 
with the immense inertia of a tube weighing 4500 tons 
between each pair of sinking weights, there would appear 
to be but little danger from the action of storms—a con- 
clusion borne out by the fact that iron sewer pipes are 
often extended well out to sea, as at Brighton, and remain 
there without disturbance. The waves come end on with 
the tube, and are harmlessly divided, whereas, did they 
strike it athwart, they oodd lift it upon the beach. Ex- 
periment, during a single winter, would determine whether 
even so much as 100 tons sinking weight would be re- 
quired at each 1000ft. It might turn out that 50 or even 
25 tons would suffice, in which case the work of lifting and 
grounding the tube, as about to be deseribed, would be 
very greatly lessened. The most critical point in_the whole 
scheme is probably that of lifting and lowering the tube at 
each advance. Before going into this, it will be as well to 
see what is to be done at pee § sinking weight or ball joint in 
deep water, say 33 fathoms at high tide. There are 100 tons 
of deal weight to be lifted, besides the inertia of 1000 ft. of 
tube Wpctigter go te: oe ee who 
lifting chain itse’ its supporting buoy. ing the 
weight and inertia to be overcome ar 180 tas, ak tap- 
posing the lifting chain never to be strained beyond 3 tons 
per equaré inch, the sectional area of the would be 


rE 


, yet 
ifthrown into the form of a cube, would 


Mr. Mac s jointed steam- | i 
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tinued in ro weather and under the influence of th 
tidal current. exposure of one or both these lengths, 
for a single winter, lying end-on to the shore, would afford 
very be borne in 


uable experience. It is always to 
mind that after the tube is once laid, the brickwork lining 
and permanent way which will then be added will more 
than double its — 

The tube, when laid for its whole length, would be bolted 
together at the ball joints by means of inner flanges, the 
whole then lined with brickwork and an inner iron casing, 
a permanent way laid, and would then be worked upon the 
atmospheric system. 


The cost of the whole may be roughly estimated as 
follows : 
£ 

£00,000 tons of castings fitted ready for 

placing at 62. « «sw ss mi } Se0aces 
Brickwork lining . ..... =. . 250,000 
Dry dock, fixed plant, &e. . . . . . 500,000 
Floating establishment . .. . . . 1,000,000 
2500 workmen for two years at 100. 

perammum. . .«. + + s«-e-¢+-s 500,600 
Interest, during construction . . . . 500,000 


Engineering and contingencies . . . 260,000 


Total, exclusive of approaches . £6,000,000 


The plan suggested can claim no other advantages than 
these—viz., its practicability being assumed, it could be 
earried out in two or three years, including all the time 
expended in iy tory works. Almost any number of 
workmen might be effectively employed at the same time, 
and that in the open air, in full daylight, and out of the way 
of danger in case of accident. The tube would furthermore 
possess a flexibility which would ensure its following the 
regularities, both vertical and lateral, which, with a care- 
ful survey in ailvance of the work, would naturally be 
found even on the comparatively smooth bed of the 
Channel. r 

It forms no part of the objects of the present paper, how- 
ever, to put forward claims favour of submerged railways. 
It is admitted, on all sides, that they cannot be made at a 
less cost than from 300,000/, to 600,0001. per mile. It is by 
no means certain that, even for the saving of half an hour 
and an immunity from sea-sickness, the majority of passen- 
gers would prefer a submarine journey of three-quarters of 
an hour, with the knowledge that but a few inches of iron 
were, interposed between them and a second deluge. The fact 
that almost counticss fleets of shipping were crossing fifty 
or sixty yards overhead, that a single ship, foundering then 
and there, and making its fatal plunge upon the tube, might 
work even greater destruction than ite own; the reflection 
that scoundrels in the it of mischief, or villains in the 
service of the devil, d at any time, and with almost 
fect impunity, dispose of the tube for ever—all this would be 
anything but reassuring to the timid, and it would have its 
~ weight - the strong. , 
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per day, or 2311, per mile per week. It i 
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any one that its are 
igathes and infidels,’ To winch he adie of 
per in the golden | commented as follows: * Does 
suppose that we came all the way to the Pacific to acquire 


; | faith and practise virtue? Wecould have done all that sort 


of business at home.”’ 





IsteryationaL Communication.—The Paris corre- 
ent of the Times writes: “ On Friday last Sir Edward 
atkin, chairman, Mr. Eborall, eral mnanager, and Mr. 


’ | Bingley, representative in Paris of the South-Kastern Rail- 


way Company, had an interview with Lord Lyons on the 
subject of the proposed change of the landing-place at Bou- 
from the right to the left hand side of the harbour. 
Northern wag than y is quite ready to lay down 

its rails parallel to t ready in use for the landing of 
coals, &c., and to do all that depends upon it to enable the 
ublie to enjoy the full advan of the change. I also 
Pear that the epartment of the Ponts et Chaussées at Bou- 
logne has reported favourably upon it, so we may hope that 
in spite of some petty local opposition, the improvement will 
soon be realised. It will be of considerable comfort and ad- 





vantage to passengers between London and Paris, and may 
enable us to wait patiently for the success of the eon- 
cerning which Messrs. Hunt, Fowler, and were 
lately in Paris.’ 


Tae Densysniee Generat InvreMany.—The new wing 
of this infirmary was formally opened on the lith ult. by 
Lord Vernon before a large and influential sesemblege. 
A hydraulic lift for raising the patients has been designed 
and erected by Mr. Alfred Davis, 8, Old Jewry, 
It has a range of 28 ft., and will carry about 7 ewt. 

linder is fixed vertically ; the diameter being 18 in. 

stroke 7 ft., which is multiplied by means of a tackle 
pulleys. The piston has the usual ing. 
cage is 7 ft. x 4 ft. x 6 ft. Gin. high, and te designed 
raise the patient in a carriage made for the purpose. Self- 
acting gear has been applied so that it may ke at 
any poe Ne stage. A safety apparatus ( bent’s 
patent) has been attached to rege the cage. The water, 
per ggal er al oar pst nf th ohh Sr in 
main, and gives an average pressure of 25 Ib. on the square 
inch. A cnaiien lift has also been fixed by the eal oa 
gineer for various housebold purposes. This lift, which is 
direet acting, has a range of about 90 ft.; the diameter of 
the cylinder is 7} in., - will peo gar Stewt. Both lifts 
have proved completely successful, although carried out 
under some diflicuities. z __ 

Russtay Exutsrriox ov 1870,—The official paper pub- 
lishes the following notice to intending exhibitors—“ By the 
terms of the Articles 11 and 12 of the regulations of the 
Russian Exhibition of 1870, private individuals, administra- 
tions, and societies who wish to exhibit manufactured 
articles are requested to send a written notice to the principal 
Comniigsion, or to one of the auxiliary committees, f sorne ap 
in the form prescribed, as soon as  - agnoe or, in any case, 
previous to the let of January. e construction of the 
builiing being completed, the internal arrangements with 
res to the division into classes and so forth are now 
u consideration, consequently, the Commission bas the 
honour to request persons and institutions who desire to 
compete in the Exhibition to send in their written notices 
with as little wpe Bred vegan in order that tho allotment 
of space may be } ied with as ily as possible. The 
Commission particularly wishes to immediate notice 
with to machines that are going to be sent, and of 
those w ios tee ns ole a aden also of 
objects w an their weight ot volume ire special 
eevee and a t deal of . Printed forms and 

tions to sent with articles for exhibition 
may be obtained free of charge at the office of the Com- 
mission.” Another official notice announces that auxiliary 
committees have just been formed at Helsingfors, Riga, 
Yaroslaf, Viadimir, Taschkend, and at Nijni-Novgerod. 
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ENGINEERING, 








GORMAN’S 


Wes illustrate, above, an arrangement of “ heat-restoring” 


furnace, designed by Mr. William Gorman and Mr. John | 


Paton, of Glasgow, concerning the performance of which we 
have lately heard favourable accounts. The object of Messrs. 
Gorman and Paton in designing the furnace has been to 
obtain the advantages of the “ regenerative” system without 
its being necessary to reverse the currents of gas and air at 
intervals. Referring to our engravings it will be seen that 
the gas producer is placed at B, being fed with coal through 
the opening, A. This gas producer is provided with a closed 
ashpit, the air necessary for partial combustion being sup- 
plied at C. The gas in passing over the bridge meets with 
a supply of air at D, this air, which comes from the restorer 
through the passage, E, having been previously highly 
heated by passing through the tubes by which the restoring 
chamber is traversed. The combined gas and hot air enter 
into combustion in the chamber, F, and produce an intense 
heat, the piles to be heated being placed in this chamber. 
After acting upon the piles the waste gases are led off at G, 
to the restoring chamber, which they traverse on their way 
to the chimney, thus heating the tubes already mentioned. 
The air for supporting the combustion of the gas, on the 
other hand, first traverses the two lower rows of tubes, then 
passes back through the next three rows; and finally again 
crosses the restoring chamber through the four upper rows 
of tubes, before entering the furnace through the passage, E. 

At a trial of the furnace above described lately made at 
the Clifton Ironworks, Coatbridge, the following results were 
obtained 


Puddied bar 
per ton of 
finished iron 


Charges of Finished iron 
puddied bar. and croppings. 
s 
Olid Furnaces, each 4 4 
New farnace 55 2? 45 0 38 
Saving per ton, 3 qr. 8 lb, 


Coal used daring the Coa! used per ton of 


Old Parnaces, each ..' 25 17 0 1) 
New Furnace e 0 0 i) 


Saving of load per week, 15 tons 10 cwt. 
Saving per ton, 4 cwt, 3 qr. 26 Ib, 


This trial was made by workmen in the usual way, the 
furnace receiving no special attention. 


“HEAT-RESTORING” GAS FURNACE. 


AS CONSTRUCTED FOR HEATING IRON FOR A PLATE MILL. 


, THE “THISTLE” BOILER EXPLOSION. 
To rus Eprror or Exerneerine. 

Srr,—I perused the evidence given on the inquiry into the 
| cause of the boiler explosion on board H.M.’s gunboat 
| Thistle, together with different articles, letters, &c., purport- 

ing to be explanatory or offering suggestions, as to probable 
cause, but, with the exception of the leader on ‘ Thistle Boiler 
Explosion” contained in ExainzertyG, for November 19th, 
none have offered a truly (under the circumstances and in 
the face of the evidence), practical suggestion of the probable 
cause of this boiler becoming dry in a quarter of an hour. 
In common with other marine engineers that have discussed 
this disaster, and with the remarks contained in your leader 


of the 19th ult., I believe the cause traceable to the spring or | 
load on the feed escape valve, not being suited or altered for | 
the higher pressure. My apology for trespassing on your | 
space is, that by giving publicity to this, it may possibly | 


induce some communication respecting particulars of the 
feed relief valve. 
I am, Sir, yours respectfully, 
Bootle, near Liverpool, Nov. 29, 1869. F.C. R. 
To tue Epitor or Exetyerntye. 

Srr,—I will feel much obliged if “Stay,” would state 
whether there was also on each boiler a non-return valve on the 
feed. He mentions that non-returns were on the several 
pipes from the pumps, but he leaves a doubt as to whether 
these were additional to the usual non-return on the boiler, 
or in lieu thereof. 

T am, yours truly, 

Liverpool, December 1, 1869, Botr. 








Tae Festryiog Rattway.—Exeatum.—In the article on 
the Festiniog Railway, which appeared on page 355 of our 
last number, the cost of carriage of slate was by a typo- 
graphical error given 2d. instead of 2§d. per ton per mile. 


| Tue Crsvetayp Iron Trape Foremen’s Association. 
—This association has, we are glad to say, now been fairly 
| established, and thirty-nine ordinary members, in addition 
to several honorary members, have been already enrolled. 
At the first maendl meevtng of the association, held on Satur- 
day lust at & 
was read by Mr. J. Thomas, of Middlesbrough, on a new 


ae of refining Cleveland pig for puddling, which has | 


nm lately patented by him in conjunction with Mr. W. 
Bacon, of Newcastle, and Mr. H. Groves, of Redcar. The 
demands upon our s this week prevent us from givin 


€ 
an abstract of Mr. Thomas's paper; but we shal! have some- | 


thing to say of the subject on which it treated in an early 
analien 








Odd Fellows’ Hall, Middesbrough, a paper | 





i 
| 
| 


BLackrRriags-pripcr.—On Wednesday last the tem- 
porary bridge at Blackfriars was closed for traffic, and 
removal of the structure is to be at once commenced. The 
work will probably occupy a considerable time on account 
of the large number of piles upon which the bridge is built. 


Tue Forres Coat axp Iron Trapes.—Continued ac- 
tivity still characterises the French iron trade at any rate, so 
far as the departments of the Haute-Marne, the east, the 
north, and the Ardennes are concerned. In the Haute-Marne 
the water supply has been completely re-established, and 
rolling mills, forges, wire works, &c., are all well employed. 
Merchants’ iron from charcoal-made pig (first-class in ware- 
house at the works) is quoted at 91. to 9/. 4s. per ton; mixed 
ditto, 81. 12s.; eoke-made ditto, 8/. to 8/. 4s. per ton. The 
Prussian iron trade displays firmness ; contracts for rails and 
other materials have recently been let; thus the Nassau and 
Wiesbaden and the Hanoverian Railway Companies have 


| ordered between them 1656 tons of cast-steel rails, besides a 
| considerable quantity of ordinary iron rails and iron sleepers. 


The imports of rough iron into the Zollverein in the first 
half of this year amounted to 74,121 tons, or 22,084 tons or 
42 per cent. more than in the corresponding period of 1868. 
There is no material change to note in the Belgian iron trade. 
The Belgian coal trade is in « prosperous state upon the 
whole, although continued complaints are made of the want 


| of an adequate supp!y of rolling stock on the leading Belgian 


rails. 

Tus Prorosep Cuanxet. Fexey.—Messrs. Ward Hunt, 
Fowler, and Abernethy had an audience last Friday of the 
Emperor of the French, to explain to him their plan for the 
passage of the Channel by large ferry ships. His Majesty 
received them with his usual affability, and with mani- 
fest interest their explanations of the project, which is parti- 
cularly recommended by the small sum of money and short 
time required to carry it out, as compared with the schemes 
for dri and tunnels of doubtful possible realisation, and 
of the ultimate cost of which it seems scarcely possible to 
form a reliable estimate. The construction of ports acces- 
sible at all hours of the tide and in the worst weather by the 
monster ferry-boats projected, would open a new era in the 
trade between France and England. Not only would pas- 
sengers and their luggage gain a couple of hours between 
Paris and London, but hea —_ trains would be enabled 
to take their course through ‘rance and England without 
the expense and considerable delay caused by transshipment. 
It is to be hoped the French Government will lose no time in 
investigating the project, and in affording the necessary 
facilities as soon as it shall have become satisfied, as it hardly 
can fail speedily to be, of its uractical excellence and value. 
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COKE OVENS WITH BOTTOM DOORS. 
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DESIGNED BY MR. ALFRED JOBSON, DARLINGTON 
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> yore Melville Clark, of 53, mer 
vy ol of Eugéne Bachelier 

Martin, fitting the 

road bem dn ecrice of at bearing surfaces at- 

tached by means of springs. arrangemen 

to be identical in principle with that appli 

exhibited at the Royal Agricultural ay 4 

chester, by Captain ere We illustrated’ Captain 

rs rat 8 plans on ree 2 of the present volume. 

0 a 503 os bert Thomas Jennings and Thomas 
Jennings 20, Sydney-street, City-road, patent providing 
steam cylinders retth ial ports through which the exhaus- 
tion of the steam can take place as well as through the ordinary 
pes The special sepa gestonsnte be opened and closed 

y an independent valve. There is nothing new in provid- 

ing cylinders with special exhaust ports and valves, and if 
these ports and valves are p ly portioned there is certainly 
no good to be gained by allowing the exhaustion to take 
place through the admission ports as well as in the ordinary 
way. Messrs. Jennings’s arrangement is, besides, faulty in 
many respects. 
(No. 520, 104.) James Barton, of 89, Church-street, 
Birkenhead, patents arrangements for heating feed water by 
the exhaust steam from an engine, the heating being effected 
in a closed vessel, the supply of water to which is regulated 
automatically. Is this new? 

(No. 522, 10d.) Maleolm MaeLennan, of Liverpool 

tents details of permanent way, which we could not describe 

ully without the aid of drawings. 

(No. 528, 10d.) Arthur Jacob, of Bromley, Kent, patents 
arrangements for ventilating sewers which we astieittn our 
account of the last conversazione at the Institution of Civil 
Engineers, and which we criticised at the time (vide page 349 

of our last volume). 

(No. 541, 8d.) Samuel Osborn, of Sheffield, ar pee arm, 
the knife bar of a reaping machine in the form of a clip, an 
fixing the knives in this bar by driving them in firmly 
between the two sides of the clip. The patent also includes 
a method of limiting the heating action employed in harden- 
ing the knives, by interposing plates between the latter. 

(No. 544, 8d.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of William Hohbach, of 
Munich, apparatus for feeding the fire of a locomotive engine 
from below the grate bars, by means of a screw revolving in 
a vertical cylindrical casing. The arrangement is open to 
numerous practical objections, without, so far as we can see 

ing any corresponding advantages, 

(No. 645, 6d.) George Alexander Fall, of Hoboken, New 
Jersey, U.S., has a desire to avoid the friction of a vessel 
moving endwise through the water, and he therefore patents 
a plan for obtaining the xurer « buoyancy by the use of 
“a series of cylindrical revolving floats arranged in pairs on 
a shaft so as to roll over the water and sustain a platform 
between four such floats.’ What wonderful floats these 
must be: of course if they roll over the water they must 
have no displacement nt whatever ! Perhaps, however, they 
will have a certain displacement after all, and in that case 
we fear that Mr. F all. will be sadly disappointed, in not 
being able to discover the reduction in the skin friction at- 
tained by his plan. 

(No. 556, ds. 6d.) Richard Price Williams, of Great 
George-street, patents the methods of constructing railway 

sand switches which we described on pages 352 and 
390 of our last volume. Mr. Williams's specification is il- 
lustrated by a number of drawings showing various modifi- 
cations of his plans 

(No. 568, ls. 10d.) Alfred Jobson, of Darlington, 
methods of co as and — coke ovens, w 
illustrate on the preced: 

(No. 661, 8d.) Barnard “Wi William Farey, of Bermondsey, 
patents the improve ments in gas valves which we described on 
page 299 of the prom volume. 


; THE PATENT “JOURNAL. 
Grants of Provisional Protection for Six 
Months. 

2758. Wiitiam Jonw CuonnovenAn, 480, New Oxford-street, and 
ALreen Pararck MoO ARTHY, Bloomsbary, “ lmprovements in 
obtaining motive power.” 

3091. Peren Waker, Bewsey New Hall, near Warrington, 
“Improved methods of and ~ ee for rendering coal mines 
less injurious to those employed the 

3144. Joun Cla Tron Mewsunn, 172,  Fieet.atrest, “A new or 
om te photographie process for preparing printing sur- 


S167. Jawes HAmGREAVES and Tuomas Rosrssox, Widnes, 
“Improvements in the treatment of pyrites, and in obtaining 
therefrom.” 


31%. Jossrn Boots, Broomhill, Sheffield, “Improvements in 
the modes of rolling or reducing metal, and in the arrangement 
of machinery for effecting such rolling or 

3129. Srerues Busx, Panc 

for the 

3201. Feawk ARMSTRONG, 

machines.” 


— 
ch we 





driving ey of | 322 





3208. Epwarp Epmonps, Rockville, Paignton, “An improved 
coffee pot, and filler for the same.” 

3205. Jouw Matben, Oldham, “ Improvements in lubricators.” 

3207. JonN TURNBULL, Glasgow, “Improved cut-off gears for 


a210. Prepexick Pass, 72. @ 
oS i em, “Improvements in 
embroidering mach 


steam en; 
3209. Jonn Kwiont NorTHatt, Netherton, * in 
paratus or machinery for welding and fi tabes.” 
a —— 
in veloci ly 
3211. ALEXANDER MELVILLE CLARK, 3, pe “Im- 
vements tools. 
3. 
and 
ILLIAM peer y ia, 8 build “An 
for securing stair rods.” 
teben. Improvements in apparatus 
Smaeon nara, Walsall, “An improved machine or 


R ‘ " 





rmi and general 
such an lor eadrems cards, envelopes, 
ry. or like matter, and which 
is also for holding special patterns or 
fancy geodamet of a y character.’ 
5. Gronge DANIEL Davis, i, Woodstock- -road, East India- 
re * Improvements in machinery for working rudders.” 
3227. Taowas Harreas.ey, Leeds, “Improvements in 


and flyers used in the spinning and preparing of flax, tow, 

hemp, jute, worsted, wool, cotton, silk, and other fibrous sub. 

stances.” 

$229. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “ Im- 

provements in the transportation of letters, parcels, and other 
freight by atmospheric pressure, and in apparatus connected 
therewith.” 

3233, WILLIAM DONBAVAND, Manchester, “Improvements in 
balances for weighing.” 

3235. Geores KNIGHTON, Riddings, ee in core 
barrels for making pipes and hollow 

3237, JouN Weetey Hack & Works, 
“Improvements in slide Babe nbir | 

3239. Henry Les, “Improvements in looms for 
weaving.” 

9241. Isaac BaTTinson and G@eonee “Bartrsso: ee 
THom A& WHITEHEAD and — Wantor WHITRHEAD, 

“ Improvements in machinery for combing wool, cotton, flax, 
and other fibrous substances, . 

3243. AARON MosLeY, Old Radford, “Improvements in lace 
machine 

3245 5 a Henpert and JAmes CALVERT FOWLER, Leicester, 

“Improvements inmeans or apparatus for signalling between 
various parts of a railway train.” 
249, Istpor NaSCH, Berlin, * Improvements in button-hole sew- 
ing machines.” 

3253. Jown MarTIN ROWAN and Tuomas Rogers Horton, 
Giasgow, “ Imprevements in steam engines and boilers.” 

3255. Josian Mason, Birmingham, “An improvement or im- 
provements in metallic pens. 

3257. Pere WILSON, Birmingham, “ Improvements in locksand 
latches, and in keys for locks, and in attaching door and other 
knobs to spindles.” 

3259. Gustav ApoLpm BoewHoiz, Regent’s Park, “Improved 
machinery for hulling graia.”’ 

3261. BENJAMIN SHAW, Calder Soap Works, Wakefield, «Im- 
provements in mac! for eutting soap.” 

9262. STerHex Matix, Clarence Works, Sheffield, “ Improve- 
ments in the construction of chairs for supporting the rails of 
rail and tramways.” 

3263. CHrisTrorHer BrRakeLt, North Moor Foundry, Oldham, 
“Improvements in obtaining and applying motive power.” 

3264. Saucer CHatTwoopand Ropert Kenyon, Bolton-le-Moors, 
~ Improvements in furnaces and in apparatus 
with.” 

$265. OSWALD Ross, Bolton, “Improvements in pistons for steam 
and other motive engines. 

3206, Gaay Dewton EpmuesTox, Preston, “Improvements in 
hammers to be worked by steam or other elastic fluid.” 

3267. WiLttam Gorman, Glasgow, “ Improvements in the manu- 
facture of iron and steel, and in apparatus therefor, parts of the 
improvements being also applicable to furnaces of various kinds, 
and parts to some motive-power purposes,” 

3268. THomas Snow, Inner Temple, “An improved column for 
exhibiting notices at railway stations and other public places.” 

3269, Wiitram Esewezer Dopson and Frepexick Dopson, 


Meadow Hill, Nottingham, “ Improvements in the manufacture 
or production of shawls made on lace machines,” 

3271. Henry Royal. Muvys, Bristol, “ Improvements in letter 
pillar posts.” 

8272. Geonor Henry Hawsnarorp, 3a, Finsbory-place South, 
“ Improvements in apparatus for working, locking, and control- 
ling railway switches, points, and signals.” 

3276. Cuargies Heasert HOLT, 36, Byrom-street, Saint John’s, 
Manchester, “ Improvements in apparatus fur obtaining biast in 
smelting and other furnaces, which improvements are also 
applicable in in ecting air and other purposes.” 

3277. Ricnarp HarpMAN, Ramsbottom, and Groace HARDMAN, 
soon. “Improvements in carding engines.” 

3278. CHARLES BurGoN and Jawes BALL, Sheffield, “ Improve- 
masta in the manufacture of sheep shears.” 

$279. Roneat Sarra and Joun HicotmpoTTom, Manchester, 
“Certain improvements in the manufacture of paper hangings.” 

32890. CuaRLes SuTrow, 108, Holloway-road, “An improved 
means of and apparatus for ascertaining the presence of certain 
bodies which are concealed from view, and for discriminating 
between one body and another.” 

3281. THomAs ARTHUR DrtLoN, Dublin, “An improved safety 
lamp.” 

8282, WILLIAM RICHARDSON, Oldham, * Improvements applicable 
to valves of steam engine cylinders.” 

3783. Henry HovipswortuH Garrexson and Jomw Macvicar 
Rresy, Manchester, “ Improvements in machinery for cutting 
or dressing stone.” 

3234. JAMES HenpeRson, Bishopton, “ Improvements in treating 
certain ores, and in products therefrom.” 

3236. = GANTHONY, Richmond, “ An improved inking or 


om 
hae LLIAM Epwarp Gener, 11, Wellington-street, Strand, 
A nove! manufacture of box for matches and other objects.” 

8289, FouNTATS CLARBOUR and e mining ome” Tgae, Sal- 

ford, “ Certain 
FRepERIC Tian oem, “Improvements in 
locks.” 

3292, CHARLES DeNTon Apst, 20, Southampton-buildings, “A 
new or improved for refining and desilvering lead, and 
apparatus employed for that purpose,” 

3293. James Trips, Saint John-street, Smithfield, and Joun 
MALLETT, Charies-street, Saint J road, “ Improve- 
ments in despatch boxes and other similer articles.” 

8204. ALFRED JUGLA, Regent-street, “An improvement in 

ves,” 

$295. Writtim Gossaon, Widnes, “Improvements in obtaining 

& certain compound of sods by the decomposition of sulphate 





pte puta ln cea wpe rw 
combined, from the gaseous products gy i 


Groner Ra Ma Wellingborough, “ Improve 
saints tn center 85 spsenten tor cutting or giving form to 


wood.” 
a2, J pamelor oun t 

—— ay Newport, “ Improve- 
3290. GABRIEL c OuEAPTE = in the 
construction of healds for 
3900. WALTER irtn'ienat Fast, Soatamplowatret Strand 
s908. wey dete ae Rue de la 
e ae esate “a la Chaussée d’Antin, Paris, 
33065. u Aspury, Heath, “ Improvements in steam 
8206, Joun GoopsER GaRRaRD, Bishops 


Stortford, “ Improve- 
for weight springs 

recoil of heavy 

phan A naan in 


Sree Be ascaeeai do meiboans Dest, 
lic manometer,” 


“ 


, Castle-street, acre, 
boliers of hot-water nr Rene sCppigiag beth ad baths and 


ther purposes,” 
gail, PAUL NeGRin, Marseilles, “An improved arrangement for 
& the flow of liquids through pipes, valves, cocks, or 
conducts,” 
3312. SamvsL JOSEPH MACKIE, Kensington, “Improvements in 
construction and p' of floating vessels.” 
3313. Jounx Crorrs, RicHarp Dawson, Joun Kine, Hunslet 
“An improvement in apparatus for combing wool 
bres.” 


fi 
THomas Weston and Hues Westoy, Birmingham, “ Im- 
provements in the manufacture and coating or casing of metallic 
tubes and rods.” 


3316, James Ww.148, Stoeksbridge Works, near Sheffield, “ Im- 


Pp in of umbrellas.” 
ssl? Banaer asin, 


et Loire, France, ARMAND 
zt ap % Rue di’ 


Epovarp Le PELLETIER, 
oa th pind et a bury, “ Improvements in the 
sui 


3315. 
mite in spinning looms and in 
table for dyeing and 


3322. Eden Woovwarp, Queen’s Foundry, New Islington, 
Ancoats, Manchester, “ Improvements in gas and water or other 
liquid meters.” 

3324. CAMILLE FAURE, 67, Strand, “Improvements in galvanic 
batteries.” 

3326. George Henry Kenworthy and Tomas KNOwLsS, 
Ashton-under-Lyne, “ Im ements in machinery or apparatus 
for preparing cotton or ot! fibrous eubstances for carding.” 

3328. Henky ALLWORK Hammond, Littlehampton, “ An improved 
chimney cowl.” 

3339. Tnaomas LLeweLLyN, Great Portland-street, “ An improved 
@omstruction of cutter « to. the squaring, planing, 
Srooving, and rabbetting of wood,” 


protected for Six Months on the 
of Complete Specifications. 
$342. Ina Havrorp and Joserpu Frost Pavi, Boston, US., 
« Certain improvements in the mode of laying or constructing 
wooden pavements for streets, &c., as well asa new and useful 
for prepa: wood for pavements.” 
85 Wiuiiam Ropert Laks, Southampton-buildi “Im- 
emer in machinery for distributing ty ype." 
JOH 3no00KES, 33, Sherlock-street, Birmingham, “ Im- 
im fa ing’ applicable to ladies’ stays, gloves, 
boots, and other similar articles.” 
3378. Henet Aprign Bonnevi.iz, 10, Sackville-street, Picea- 
dilly, ** Improvements in electric batteries. 
$382. "Wittiam EDWARD Gepex, 11, Wellington street, Strand, 
“An improved system of hydraulie traction on railways and 
other roads.” 
$383. Henry FRANKLIN SHAW, West Roxbury, US., “ Improve- 
ments in cutters for mowing machines.” 


Patents on which the ie eee Duty of £50 has 


, Richmond-road, Bayswater, “ Improved 
Tists and 





8374. 





3076. Myer Marks, 53 
digitoriam, a small instrument to strengthen the w 
fingers, and in connexion with pianoforte, organ, and 
piaying.”’—Dated 23rd November, 1866. 

3084. JON COULSON, Stamford, * Lm ts in 
elevating straw and other prod oe, also licable to other pur- 
poses where gearing is required." *—Dated 23rd November, 1566. 

3095. Wri.tam Bass, Little Bronghton, “Certain improvements 
in machinery to be employed in the making of nails, spikes, 
and other articles of a similar character."—Dated 24th Novem- 
ber, 1866. 

$123. ALPrep Vincent NgwTon, 66, Chancery-lane, “ Improved 
machinery for making cast-steel railway ede and other cast- 
ings in metal.”—Dated 27th November, 1866 

$243. JosHUA Frenp, Lambeth, “ Im ements in and connected 
with steam engines,” —Dated 29th November, 1866. 

3099. Caries Henry SOUTWADL and Rosset Hear, Staley- 
bridge, and JouN TaSKER, Sheffield, “ Lmprovements in self- 
acting machinery or apparatus for uniting wgether two or — 
strips of leather or other material, to be used as machine 
straps, or bands, or for other similar. purposes.”—Dated mth 
ge me 1866. 

Grorge HASELTINE, 8, Southampton-buildings, “ Improve- 


ty 








forming the joints of iron and other tubes or pipes.”— 
28th November, 1866 
Wituaw OnrenToN, Manchester, “ Certain be cpt a 
in spparatus to be employed im the preparstion mapufac- 
ture nes cage poco '—Dated 


adit on which the Stamp Duty of £100 has 
been Paid. 


3165. ALFaep VINCENT NewTos, 66, Chancery-iane, ot ata 
ments in sewing machines."—Deted 25th November, as 


3174. Jows Ryaw Days, Berwanp Peako WALKER, 
RopeRt neaee WALKER, Wotverhampton, ~ vements in 
for making boot and shoe heel and we 

‘on. dog wenn, cat othat similar articles.”—Dated 26th Nov., 
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THE SMITHFIELD CLUB SHOW. 
Tuoss of our readers who care to make researches in the 
annals of ancient Egypt will find it recorded that, during 
the reign of Caechos, many centuries before the Christian 
era, cattle shows were established in the land of the Pyramids. 
Speaking of the king we have mentioned, the learned 
Hekekyan Bey—a member of our own profession, by-the-bye 
—in his work on Egyptian chronology, published a few years 
since, says: “ Under him the Egyptians instituted universal 
exhibitions of cattle, in which the State awarded honours and 
emoluments on those who competed with success in produc- 


ing, by art, cattle possessing certain required qualities and | ; ; 
natural marks;” and, excepting that in our days the prizes construction of all parts where 


are awarded, not by Government, but by a powerful private 
association, what better definition than this ¢ould be given 
of the shows of the Smithfield Club? Yet, notwithstanding 
the similarity of their objects, what greater contrast can be 
imagined than that between our cattle shows of to-day and 
those held on the plains of Memphis more than four thousand 
years ago? What, we wonder, were the “qualities and 


natural marks” considered desirable by the swarthy Egyptian | 1 


judges ; and were there in those days special “ foods” and 
“ condiments” which the anxious breeder called to his aid 
to produce the required results? Again, of what did 
the prizes themselves consist? We should like to see 
a prize medal (supposing that there was such a thing) 
of Memphis show number one—or even number two for 
that matter—and, if accompanied by a portrait of its 
owner and his beast so much the better. Clearly, however, 
if cattle shows are but another illustration of the old adage 
that “ there is nothing new under the sun,” they nowadays 
embrace certain features to which that wise saying cannot be 
applied, and which, indeed, may form the exceptions 
which—according to another old saw—all rules are 


Whatever points of resemblance there may be between the | i 


cattle now at Islington and those born and bred centuries 
ago in the land of Pharaohs, it is certain that there existed 
in those times no such implements as we now possess. Oxen 
of elephantine proportions, sheep resembling wool packs, and 
pigs in a painful state of obesity may have been more or less 
familiar to the eyes of husbandmen from all time; but 
portable engines, steam-ploughing gear, reaping machines, 
and the host of other inventions, which help totunke up the 
working plant of a modern farm, have almost all been intro. 
duced within the memory of the present generation, and the 
majority of them within the last twenty years oreo. And to 
the introduction of these aids to labour the shows of the 
Royal Agricultural Society have undoubtedly rendered most 
valuable assistance, although even more praise is probably due 
to the enterprise of the agricultural engineers than to the So- 
ciety by which they have. been aided. Year after year the 
exhibitions continue ever increasing in variety and usefulness, 
and although the greatest number of novelties are naturally 
to be found at the important summer provincial meetings, 
where thé implements are subjected to the inspection of 


judges, and prizes are awarded, yet the London eattle shows | the usual 


have of late years always contained numbers of exhibits of 


interest to the enginesting profession, And te, this rule |" 


the Smithfield Show of the present year forms no 
exception. Coming. as it does after the vast gathering at 
Manchester, the collegtion.of machinery at the Agricultural 
Hall is decidedly at’ a disadvantage ; but an inspection of it 
shows it to be at least fully up to the exhibitions of former 
seasons, while in several respects it possesses an undoubted 
superiority over the latter. Amongst other things, the 
Council of the Society have taken the wise course of keeping 
the hall as clear as possible of hinery not of an agricul- 
tural character, and they have thus been able to place a 
slightly greater space at the disposal of those exhibitors who 
are justly entitled to it- Even now, however, much more 
might be advantageously done in this way, at all events, 
until more room is available—and it is difficult to say when 
that will be. Things afe no doubt vastly better than they 
were when the Society held its shows at Baker-street—to say 
nothing of the old premises in Goswell-street, which it 
annually occupied from the date of its first meeting in 1815, 
to the year 1838; but still more room—and a good deal of 
it—is w . Everywhere—and particularly amongst the 
exhibitors of heavy machinery—we have heard complainte.of 
want of space, and yet we find room given to stalls for sew- 
ing machings, jewellery, “fancy goods,” and a variety of nick- 
nacks, i the ever-present “top of the period,” all 
things which, although no doubt very good in their way, are 
quite out of place at a Smithfield Club Show. It is true that 
these articles have this year been banished from the main 
hall; but the rooms which contain them should, it appears 
to us, if available at.all, have been turned to account for tee! 





however, is a point upon which we will not dwell further 
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's usual pattern, and are of the very best materials and 
workmanship. Like those built by the same makers for 
some time past, these engines have steel steel gear- 
ing, and steel brackets ; and, in steel is in the 

strength and dura- 
bility ean be obtained by ste use. Messrs. Fowler evidently 
consider that in a steam ploughing engine cost is a secondary 
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of wrought iron—the whole framing being now 

the latter material. The engine proper has no link 
jon, the crank shaft being always run in one direction, 
teversal of the motion of the machine, when work- 
traction engine, is effected by clutches acting upon 
gear, by which the motion is communicated from 


FEEEES 
Fete 


F 
f 


clutebes, whilst another lever placed by the side of the 


a] 
: 


to amen ooo gnaw either of Go gintons 

Frcs agree. eommani from the crank to 
winding drums; two levers, and that for - 
ing and shutting the , are the only handles to which 
the man worki engine has to attend. To prevent any 
chance of @ mii ’ a 
the wotiee 2 changed from fi to back a 
im a hav iRsinade tn. tor ecoengeenent of 
the self. to each to regu- 
inet Fnntg ota Ue ac rope Of Mar Howat 





traction also i 
|the driving. wheels by pitch chains, two chains 
i Messrs. 


em iy 

——— Leicester, are also the exhibitors-of # traction 
| engine of their usual design, the beauties, or peculiarities, 
| of which we are unable to te. ; 

| One of the few new things exhibited for the first time at 
ithe present Smithfield Show, is the self-moving anchor, 
| invented by Mr. 8. Compal i 

| for use in the “ rounda’ ” system 
and of which a model is shown at the stand of the makers 
| Messrs. Amies, 
is now some thi 
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reception of articles of s strictly agricultural character. This, 
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ere; but we at ance progesd to describe the chief engineer- | © 
exhibits at the Agricultural Hall. 


shaft to the driving axle. One lever serves to work | i 
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EIGHT-HORSE TRACTION ENGINE. 
CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 
(For Description, see Page 385.) 
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en being varied, but the lead being left un- 
expansive action obtained is, of course, less 





. P . i f su 
the exception, perhaps, of those in which fuel can be had at | . : rhe - : poms o 

an exce enol heal rate. We notice that Messrs. Marshall _ . A x by hd changed. * : 3 
are now fitting all their ordinary engines with the arrange- | P eS the ordinary perfect than when a ee ee valve is used, Dat it 
ment of adjustable eccentric, patented by Messrs. Hartnell the valve, and consequently the | count of the premature re — : 

and Guthrie, of which we published some particulars in April whe Frere. f 1G. 8 

last (vide page 282 of our last volume), the form of this ec- : 

centric, which has been ado by them—and a very neat 
form it is—being shown by the engravings which we publish 
on the present page. Referring to these views, it will be 
seen that there is keyed upon the crank shaft, a dise having 
a straight slot cut in it, as shown in Fig. 3, this slot receiving 
the square shank of a bolt, which passes through the disc 
and eccentric. The eccentric itself has a hole cut in it, of 
the form shown in Fig. 1, so that it can be shifted trans- 
versely across the crank shaft; and it has formed on one side 
of it a feather, which fits into a corresponding ve or key- 
way cut in the disc already mentioned. By this means t 
eccentric is firmly seeured to the disc, whilst by slacking the 
connecting bolt its centre can be moved in a straight line 
across the crank shaft, thus varying the throw. An index 
finger formed on the head of the bolt working against a 
gredunted scale marked on the disc, as shown in Fig. 3, 
enables the eccentric to be readily adjusted. By means of 
this arrangement, the degree to which the steam is expanded 
ran be reac , ordi I i . 

in called , pas Soaken ae od it edde nothing to the fest HARTNELL AND GUTHRIE’S ADJUSTABLE ECCENTRIC AS CONSTRUCTED BY MESSRS. MARSHALL, SUNS, AND CO., 


cost of the engine, it is pretty sure to come into public ENGINEERS, GAINSBOROUGH. 
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EIGHT-HORSE TRACTION ENGINE. 
CONSTRUCTED BY MESSRS. JOHN_ FOWLER AND CO., ENGINEERS, LEEDS. 
(For Description, see Page 385.) 


lo 


is nevertheless very good, and as Messrs. Marshall pay par- 
ticular attention to the proper proportioning of the ports 
and the lap and lead of the valve, the arrangement is prac- 
tically very effective. 

Messrs. Ruston, Proctor, and Co., of Lincoln, are also the 
exhibitors of a couple of strongly built portable engines with 
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| adjustable eccentrics, these eccentrics being arranged 
| simple plan which we illustrated and on 
| our fourth volume, and which has been cubsehehally eo 
Messrs. Ruston for some time past. At Mesers. 
stand, also, is a four-horse vertical engine, with steam- 
boiler, 


jacketted cylinder and unusually large 
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WALKER’S HORSE, PITCHFORK, CONSTRUCTED BY MESSRS, 
* COLEMAN AND MORTON, ENGINEERS, CHELMSFORD. 


Turning to the stand of Messrs. Robey and Co., of Lincoln 
ee ere a step beyond the makers 


5 also, 
we mation, Sige So Snel show at 
their stand a four-horse vertical engine fitted with a boiler 
of this class, the design and workmanship of which are well 
ing of a word of commendation. 
Next to Messrs. , is the stand of Messrs. Kinsey, 
Norton, Hill, and Co., of Notti amongst whose ex- 
hibits are several things worthy of notice. In the first place we 


a set of cast-iron pipes laid horizontally side by side above 
the fire, these pipes having jointed to their upper side a num- 
ber of “ units” also of cast iron and of the form shown. Viewed 
pl each of these “units” resembles a group of three 
eylinders connected by water spaces, these water being 
stayed * connecting pieces shown in the section of an unit in 
Fig. 1. unit is furnished with three circulating Pipes, as 
shown in the same figure, the upper end of each of these 
pipes consisting of a set of cones placed one within the other, 
so that the upward and downward currents are kept distinct 
from each other throughout their entire height, notwith- 
standing variations of water level. The unite are eonnected 
at the top by transverse steam pipes, as shown in the ¢rans- 
verse section Fig. 3, these pipes communicating with a main 
steam pipe, or dome, running longitudinally. Feathers are 
cast on exterior of the units so as to form a division and 
divide the height into two flues, the hot gases passing in the 








Fra. 2. 


direction of the arrows marked on Fig. husih to ie 
that Penge | is so arranged that air traversing 
the hollow walis can be itted at the bridge to assist in 
the consumption of smoke. We have described this form of 
the “ unit” boiler because of its being exhibited at the Suith- 
field Show; but at the same ,time it is only fair to Messrs. 
Kinsey, Norton, Hill, and Co. to state that, although 
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they believe that a boiler constructed in this way would 
be economi give good remilts, yet it is not 
the form that they would , u 
there is—at present, at all events—a prejudice 
favour of the use of wrought iron rather than cast as a ma- 
terial for boilers, and, although there are some doubts as to 
whether this prejudice is well founded, the makers of the 
boiler under notice have wisely deemed it best to construct 
the “ unit” boiler in the former material. Want of time pre- 
vented them from getting a wrought-iron boiler ready for 
exhibition, but a section of such a boiler was shown at their 
stand, and of this “unit” we give a view in the above Fig. 
2. In addition to this form of section, Mr. Kinsey has 
schemed some simple, and yet highly ingenious, methods 
of forming “unite” in wrought iron, and, of these plans, 
which are applicable to the construetion of both boilers and 
surface ls rm we intend shortly to give a full account, 
when we shall speak more at length upon their merits. 
In speaking of boilers, we must not omit to notice Messrs. 
Hward’s well-known boiler, in the construction of which 
the makers have introduced several improvements since we 
last spoke of it. As we mentioned in our account of the 
Manchester Show, Mesers. Howard are now constructing 
their beilers entirely of wrought iron, and on page 53 of the 
or_sent volume we published engravings showing the manner 
in which the connexions between the tubes are made. Since 
these illustrations appeared, however, Messrs. Howard have 
fitted the horizontal tubes with internal divisions or trays of 
form, and the feed water is so admitted that it passes 
over these trays before coming into contact with those sur- 
faces of the tubes which are directly exposed to the fire 
The trays also receive any deposit falling from the vertical 





tubes, and prevent it from accumulating on the surfaces just | 


mentioned. Means are, of course, provided for blowing out 
the deposit from the trays when necessary. Messrs. Howard 
have now made a very great number of these boilers, and they 
have some very large sizes at present in course of construc- 
tion, and which will be set to work shortly. 

Messrs. Ransomes, Sims, and Head do not exhibit any 
thing new in the way of portable engines this year, but they 
show two eight-horse engines of their usual | 
being what they term their “ordinary” engine, 
other being of the class which is built by this firm for use ir 


and 


those districts where the cost of fuel is an important item. 
Of this latter class of engine, which is fitted with steam- | ®" 
jacketted cylinder, separate cut-otf valve, feed-water heater, | 


we have had occasion to speak favourably on former occasions 
‘The workmanship of the two engines exhibited by Messrs. 
Ransomes this year is, we need scarcely say, all that could be 
desired. Messrs. Brown and May, of Devizes, like Messrs. 


Ransomes, stick to their standard patterns, and show one of 
their well-known eight-horse engines, which have done such 
good duty at competitive trials. 
the very neat and effective feed-water heater, « 
published an engraving and description on page 526 of our 


The engine is fitted with 
f which we 


sixth volume. 

Mesers. William Allchin and Son, of Northampton, are 
as usual represented by one of their portable engines with a 
steel boiler, and they also show a smaller engine with a 
boiler of iron. Messrs. Allehin have decidedly taken the 


lead in the use of steel for portable engine borers, and we 


believe that the results of their experience in the use of this 
material have been entirely satisfactory. 
making their engines for higher pressures than most makers 
their steel boilers being worked at 90 |b. per square inch, 


whilst one of the traction engines made by the firm—also | 


with a steel boiler—has been running for some years at a 
pressure of 150 lb. Messrs. Allchin also, as we have before 
noticed, mount their engines on springs at the hind end, a 
practice worthy of imitation by other makers, as the slight 
additional expense 1s amply compensated for by the saving 
in the wear and tear due to relieving the boiler from shocks 
and jars. 

Messrs. Wallis and Steevens, of Basingstoke, show an 
engine which is chiefly conspicuous for the manner in which 
the sides of the guide bars, end of the cylinder, and even the 
head of the piston (') have been “got up” to resemble a 
scraped joint. We are strong advocates of well-faced joints, 


merely exainples of wasted labour, as they do not even im- 
prove the general appearance of the engine. Messrs. Tux- 
ford and Sons, Messrs. Barrow and Stewart, Messrs. Ashby 
and Jeffery, Messrs. Holmes and Son, Messrs. A. and W. 
Eddington, Messrs. Hornsby and Sons, the Reading Iron- 
works Company, and Messrs. E. R. and F. Turner, are all 
exhibitors of engines of their usual patterns upon which we 
have commented in our accounts of former shows, and 
Messrs. Woods, Cocksedge, and Warner, of Stowmarket, are 
also exhibitors of their well-known vertical engines, in the 
design and construction of which we observe that several 
improvements have been made since we first noticed them in 
this journal. 

In the gallery we find at the stand of Messrs. Tangye 
Brothers, and Holman, of Birmingham, one of the principal 
norelties in the show in the shape of the new arrangement 
ot horizontal engine, of which we published an engraving on 
page 357 of our last number but one. Messrs. Tangye show 
several examples of these engines of various zes, and ti 


beauty ar mplicity of their design, as well as the exce! 
of their workmanship, render them wel! worthy ¢ 
epection by all evgineers visiting the Agricultural 


lence 


Not the least of the merits of Messrs. Tangye's engines lies in | 


the facilities whieh their construction affords for their pro- 


duction almést entirely by machine labour, and the prices at | 


which they can be profitably made of thoroughly good ma- 
terials are thus very low. At Messrs. Tanyye’s stand we 
also notice a number of the “special” direct-acting steam 
powes of which this firm have manufactured such large num- 
ers during the past two or three years. The largest of these 
pumps shown has an 8 in. steam cylinder, and 7 in. water 
cylinder, and is suitable for irrigation or manufacturers’ pur- 
ses, being enpable of raising 10,000 gallons of water per 
our to « height depending upon the pressure of steam used ; 








patterns, one } '9 
the | 


| several other varieties made by Messrs. Howard 
i are of steel of I section, and are 


They are also | 


{exhibits of which we have already spoken, a new self-acting 


| desired time, while the whole arrangement is exceedingly 

: - | simple and well wo 

but seraped surfaces, such as we have just mentioned, are | 
F J 


| inasmuch as we give an engraving and description of this 
machine on page 386 of the present number, we need say | 
| nothing further about it here. 


| In the details of these machines several improvements have 


| their places in the crank dises, while the end bearing of the 
| connecting retbis now formed of @ solid brass castin 
| embraces the-erank pin and is of such form that the 


whilst the smallest has a 2} in. steam cylinder and 13 in. water 
cylinder, and intended for feeding steam boilers. 

” Another good show of pumps is to be found at the stand of 
Messrs. Hayward Tyler and Co. who, besides being exhi- 
bitors of a vast variety of other usefal articles, show a num- 
ber of the “ universal” steam pumps, constructed on Messrs. 
Cope and Maxwell's patent, of which we have already had 
occasion to speak favourably in this journal. Messrs. Cope 
and Maxwell's is decidedly the most simple dite oe 
steam pump which has as yet been introduced into 
country, and we are glad to hear that it is steadily advangiig 
in publie favour. 

n the gallery we also noticed something that we shold 
scarcely expect to find in an agricultural exhibition, namely, 
a pair of yacht engines and boiler, construeted by Messrs, Yar- 
row and Hedley, of the Isle of Dogs. The makers, however, 
point out that in some districts farm produce e=n be mipet, 
readily conveyed by river or canal, and under euch citeuiip- 
stances these engines would become applicable, The d 
and workmanship of these engines are both excellent,’ 
we recommend them to the notice of those requiring til- 
chinery of this class. : 

The only engine shown in motion is the Hagon gas engine, 
constructed by Mr. Frederick B. Vallance, of Greetiwieh, 
which is exhibited working steadily at one end of the galitry. 
The “ Hugon” appears to be the only gas engine 
has so far taken up a permanent position in themmarket, and 
there are no doubt a number of situations where it can be | 
applied with We wish, however, that its makers | 
would introduce some modification of the eam arrangement, 
by which the valve is worked in these engines, as the thump- 


uivantage. 


part of, the “ seconds” as they leave the screen may be mixed 
with the “ best,” or the “thirds” mixed with “seconds,” so 
as to vary the quality of the samples as desired. Messrs. 
Robey also show a well-made straw elevator, which is raised 
and lowered by curved rack and pinions; and a corn mill of 
good and substantial design. 

Messrs. Marshall, Sons, and Co. also exhibit a thrashing 
machine, which, although of the same general construction 
as those which have long been made by the firm, is well 
worthy of notice on account of the numerous little improve- 
ments in detail which it embrsces, improvements which 
render it one of the neatest—if not, indeed, the neatest—ma- 
chines we have seen. 

MISCELLANEOUS. 

Ina show like that at the Agricultural Hall the number 
of articles which come under the heading “‘ miscellaneous” is 
80 vast that we fear that we can notice but a very small pro- 
portion of them. Luckily many of them are old friends, and 
are so well known as scarcely to require a notice, whilst thero 
are others—though not a very great number we hope—which 
we can treat more charitably by passing over in silence than 
in any other way. 

Amongst the “old friends” just mentioned we noticed 
models of the wheat-drying apparatus and pneumatic 
elevator of Mr. W. A. Gibbs, which we have described on 
previous oceasions, the flexible roofing of Mr. Harding, now 
coming into such extensive use, and also the beautifully 
finished weighing machines of Mesers. David Hart and Co., 
which even as examples of workmanship alone are well 
worthy of inspection. Then, again, there is Mr. G. O. 
Gooday’s “sewing machine, and Corcoran and Dun- 
ham’s diamond milistone dressing machine, both labour- 





ing sound by which the motion of the engine is at present 
xccompanied is, to say the least of it, apt to erente a bad | 
impression. The Hugon engine was described by us on | 
page 567 of our fourth volume. | 
Of the remaining exhibits in the classes of which we are | 
now speaking it is unnecessary that we should say much ; 
but we may mention that Mr. Joseph J. Lane, of Old Ford, 
shows in the gallery some roughly constructed engines, whose 
hief recommendation is their cheapness (a 24-horse engine 
-); that M Whieldon and Co. exhibit in the 
room a vertical engine with an eccentric rod of | 

ful slimness worthy of inspection as a curiosity ; and 
lose by the last mentioned @rticle, the Rotary Engine 
Pump Company (Limited) exhibit some of their rotary 
pumps which are to do great things—or at least 


esrs. 


ovens, Raxes, Rearegs, asp Mowens. 

In ploughs the principal novelty that has come under our 
notice is the new double furrow plough, with a simple ar- 
rangement for facilitating turning, éf which Messrs. Howard | 
In this plough—as also in 
the beams 
braced together, while 
the frames are of malleable cast iron, At the front end the 
connexion between the beams and the carriage of the fore 
wheels is effected by a kind of ball and soeket joint, which 
enables the plough to be thrown over on the edge of the 
slade with the utmost ease, the breast being uppermost ; and 
in this position the plough can be readily turned at the head- 

The implement has also several other 
good points about it, which render it worthy of notice, 

Messrs. Ransomes, Sims, and Head, have also an excellent 
show of ploughs, and we notice that these makers exhibit one 
of their celebrated ““ Newcastle” ploughs fitted with grubbers, 

hich can be adjusted for penetrating t various depths, or 

“h can be readily removed altogethie; if it is desired to 
use the plain plough. 

At Messrs. Howard's stand we noticed, in addition to the 


are the makers and exhibitors. 
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well 


land, even by a boy. 


horse rake in which the forward motion of the machine is 
caused to raise the teeth at will by means of a simple brake, 
which can be thrown int¢ action by the pressure of the 
driver's foot on a treadle, or by a man walking behind the 
implement. The teeth, when thus lifted, can either be 
dropped instantly, or maintained in a raised position for any 


saving machines of considerable value. 

Amongst the few new things is Walker’s ingenious horse 
pitchfork, made by Messrs. Coleman and Morton, and of which 
we give a sketch on the preceding page. This pitchfork con- 
sists of a bar having @ pointed piece jointed to it at the lower 
en, this piece being so connected to a lever at the upper end, 
that on piacing the latter in the position shown in Fig. 4, the 
point is thrown out at gght angles to the bar. The mode of 
using this contrivance is as follows: The parts being in the 
respective positions shown in Fig. 3, a man forces the 
pointed bar as far as he can into the truss or sheaf to be 
lifted, and then raises the hand lever into the position shown 
in Fig. 4, thas turning the point, and giving the bar a firm 
hold. The bar with its load can then be easily raised, and 
traversed into the required position by the aid of the 
arrangement of ropes and rick poles shown in our sketch ; 
and this bemg dome a pull at the cord attached to the hand 
lever brings the latter at tight angles to the bar, straightens 
the point of the lattetfand at once releases the load. The 
contrivance is, as we baye said, a very ingenious one, and is 
available in a variety of situations other than those for which 
it is specially intended. 

The stand which probably contains a greater number of 
useful little novelties than any other in the whole show, is 
that of Messrs. J. E. Holmes and H. Darling in the concert 
room. Here we noticed, besides Taylor's admirable eounter 
and Lundborg’s wire-rope fastenings, lately deseribed by us 
(vide pege 1 and 202 of the present volume), a very neat 
level tormed by a small quantity of spirit enclosed between 
@ giass dise and a metal back which forms part of a stand 
having a truly straight base. The mounting by which the 
dise is surrounded is divided out into degrees, and the sur- 
face hine of the spirit, which intersects the centre of the disc, 
| by pointing at either end to these divisions, indicates the in- 
clination ot the objecton which the base of the level is placed. 
At the same stand also isa very simple and ingenious self- 
inking hand stamp, of which we intend to shortly publish 
an illustration, and also a vastly improved form of the 
* magic diamond,” lately described by us, and of which we 
shall have something further to say in an early number. 

Of the remainder of the exhibits, great as their number 
may be, our space will not permit us to give any notice, 
however brief, and we must, therefore, here take leave of the 
Smithfield Club Show of 1869. 





ed out. We may mention here that 
Messrs. Howard, when arranging their rakes for raking 
lightly, do not lift the teeth, as is done by some makers, but 
lower them so that each tooth rests upon its curved back, the 
point being thus slightly raised above the ground. As the 
teeth are free to rise or fall, each can thus adjust itself in- 
dependently to inequalities in the ground, and “ scratching” 
avoided. Another exhibit of Messrs. Howard's is a 
central axle haymaker, possessing several good points; but 


1s 


Messrs. Howard also exhibit 
their well-known reaping and mowing machines, of which 
we have given. particulars in our accounts of former shows. 


been made during the past season. Thus extra guatds have 
been added, the wheels bave been provided with wrought- 


ROBEY’S PORTABLE ENGINE, 
We illustrate on pages 387 and 390 of the present number, 
an eight-horse portable engine with self-regulating ex- 
pansion gear, which ig exhibited this year by Mesers. Kobey 
and ©o., of Lincoln, at the Smithfield Club Show. In 
general design the engine resembles those ordinarily made 
by Messrs. Robey, ite chief peculiarity being the expansion 
| gear, to which we have already referred, in our account of 
| the show on another page. Referring to the detail views of 
| this gear, on page 3237, it will be seen that that portion of 
the erank shaft, on which the eecentrie is placed, is of square 
section, anc that the eccentric itself has a slot cut through it 
to fit this portion of the shaft. This slot is of such length, 
and is so placed that the centre of the eccentric can be 
shifted from the position which it would occupy in an 
ordinary engine of the same proportions, to one in which it is 
situated directly in a line with the crank, but on the opposite 





iron tyres, and the crank pins have been shrunk fast into 


vitw connecting rod ean be firmly seenred to it. 
Turasuise Macnraes, &c. 
In thrashizig machines the only departure we n 
usual practice,was in the machine with anyie-ir 
construeted om Mr. Charles Riley's eystem by Meesrs 
and Co, who are Mr. Ril y ’a sole licez r expr 
hot climates frames of this kind possess an important advan- 
tage, as they cannot get loose from the effects of shrinkage, 
as wooden frames do under such circumstances. The weight 
of the iron frames is about the same as that of the wooden 
ones. Besides possessing the peculiarity of an iron frame, 
Messrs. Kobey’s thrashing machine is fitted, in addition 
to ordinary thrashing and winnowing apparatus, with a 
simple arrangement of slides by means of which all, or any 


tier 


sees. F¢ 


, which |} 
roumM- | 


side of the centre of the crank shaft. In this latter position 
of the crank shaft and eccentrie are separated 
y a distance to the lapof the valve plus the lead, and 
ion given to the valve is similar to that which it 
» from an ordinary jink motion in mid gear. 

| ntric is shifted from one to the other of the ex- 
| treme positions just mentioned, by means of a pair of wedges 
| arranged, as shown in the detail views, these wedges sliding 
on keys or feathers fixed in the crank shaft. The arrange- 

| ment is, in fact, very similar to Dodd's well-known wedge 
| motion; but instead of being employed for the purpose of 
reversing the engine, it is used by Messrs. Robey as a means 
of regulating the degree of expansion, and is, moreover, 
rendered selt-acting by connecting the wedges directly to 
the governor. The manner in which this connexion is made 

| is so simple, and is so clearly shown by the detail views, that 
but little explanation wil! be necessary. As the.governor balls 
j diverge, the arms—which are connected by links to a collar 


ntre 
ner 


equal 
: 
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fixed on the crank shaft—draw the 
eccentric, and in doing so shift it from 
occupies when in full ; the 
the divergence of the balls the more the throw of the eecentric 
is red and the éarlier is the steam cut off, the lead, how- 
ever, remaining constant. On the contrary, when the speed 


crank shaft by the action of the spiral spring interposed be- 
tween the fixed aud movable collars, and ¢ e throw of the 
eccentric is increased by the corresponding movement of the 
wedges. The given on the engine we are ibing 
is such that the of cut-off can be varied from } to ¥ of 
the stroke, the point at which suppression oecurs in the 
course of re work being about } of the stroke. We 
have before us an indicator diagram taken when the cut-off 
took place at the point just -mamed, the piston speed being 
at the time 267 ft. per minute, @tml_it shows a very good 
action of the valve gear. The advantage of the arrangement 
we have deseribed is that it enables the steam to be always 
admitted to the cylinder at the full boiler pressure, the de- 
gree of expansion being varied by the governor aceording to 
the power required. The arrangement is, moreover, very 
sensitive, and effeetively controls the engine. 

As regards its genera! construction, the engine we illustrate 
is an excellent example of good substantial design and care- 
ful workmanship. e cylinder, whieh is steam-jacketted, 


involved a certain amnount of complexity ; but this objection 
cannot, we think, be fairly urged-against Mr. Greig’s system 
of applying them. Mr. Greig's plans, in fact—as our illus- 
trations show—involve no complexity whatever, and we 
may add that they give thoroughly satisfactory results in 
practice. 

Taken altogether, the traction engine we have described is 
an excellent example of neat and simple design, and first- 
class workmanship; and we may mention, in conclusion, as 
an instance o! the resources of the works at which it was con- 





is Min. in diameter, with 12 in. stroke, and the indicated 
power developed. with steam at a pressure of 60 Ib. in the 
boiler, and cut-off at } stroke—the piston speed being about 
267 ft. per minute—is 19} horse power. When working at | 
this rate of expansion, the consumption of fuel is, we are in- 
formed, about 3 lb. per indicated horse power. The exhaust | 
pipe, we may mention, is led along the top of the boiler, and 

an arrangement is provided for taking off a portion of the | 
exhaust steam for heating the feed water. 





EIGHT-HORSE TRACTION ENGINE. 

RaTHER more than a year ago we illustrated in this 
journal (vide page 450 of our sixth volume) an exceedingly 
neat mode of applying springs to traction engines, whic 
had then been lately designed and patented by Mr. David 
Greig, of the firm of Messrs. John Fowler and Co., of Leeds. 
Since that time Mr. Greig has improved upon his plans and 
brought them into an even still better practical shape ; and 
during the present week an engine constructed on his 
system has been shown at work at the St. Pancras goods 
station, of the Midland Railway Company. Of this engine 
we publish engravings on pages 382 and 383 of the present 


number, which will enable us to. explain its construction | 


clearly, the views shown being respectively a side elevation 
and plan, a front elevation, and a transverse section drawn 


to an enlarged scale, and showing the arrangement of spring | © 


and gearing at the trailing end. 

Referring first to this last-mentioned view it will be. seen 
that the motion is transmitted by gearing from the crank 
shaft to an intermediate shaft, and thence to a third-motion 
shaft which passes across the back of the firebox. This third- 


structed, that, although of a new pattern, this engine was 
built and sent up for exhibition at St. Pancras in rather less 
than five weeks. 








PUBLIC WORKS IN NEW ZEALAND. 

At the meeting of the Institution of Civil Engineers, held 
on the 7th instant, Mr. Charles Hutton Gregory, president, 
being in the chair, the first paper read was one on “ The 
Public Works of the Province of Canterbury, New Zealand,” 
by Mr. Edward Dobson, Assoc. Inst. C.. Of this paper the 
following is an abstract; ; 

In this communication a history was given of the Public 
Works Department of Canterbury, from its establishment, 


h | in 1854, to the completion of the railways, in 1868. During 


that period the survey of the province, commeéneed under the 
“ Canterbury Association,” had been completed by the officers 
of the Survey De ; the eastern 

vinee had been 
tion of many hundred miles of metalied 

goldfields had been connected with the capital, by a.coach- 
road through the passes: of the New Zealand road 





motion shaft carries at the ope end a pinion and at the other 
a pinion and spur wheel cast im one piece. The two pinions 


just mentioned gear each inté'm spur wheel which revolves | hundred and eighty 


upon a casting securely to the frame of the engine, 
these eastings each forming-« hollow fixed gudgeon 14 in. in 


diameter outside. . The spur wheels are kept in placeon these | pounds (600,000), raised on 
gudgeons by wrought-iron. plates, fixed to the end of the’ 


latter as shown in the section. 
The hind axle, which passes through the gudgeons just 


mentioned, is made square for the greater part of its length, | 


the ends, however, being of course of circular section to 
receive the hind wheels, which revolve freely on it. Above 
this axle is placed the ordinary plate spring, which receives 
the weight of the hind end of the engine, this spring being 
connected by its strap—which passes down on each side of 
the axle—with a strong knuckle or bracket bolted to the 
back of the firebox casing. In addition to this plate spring, 
which receives the downward pressure, there are also inter- 
posed, between the under side of the axle and brackets fixed 
to the frame, india-rubber rings, which act as check springs 
and prevent any jumping when the engine is passing over 
exceptionally rough roads. 


The motion is transmitted to the driving wheels, from the | 


spur wheels revolving on the hollow gudgeons, simply by 
means of pins, each of which, passing through a boss on its 
driving wheels, enters a long hole or slot formed in the corre- 
sponding spur wheel, as shown in the section, This arrange- 
ment gives every facility for disconnecting either driving 
wheel by simply drawing out the corresponding pin, and at 
the same time it leaves the wheels and axle perfectly free to 


hundred thousand pounds sterling (1,800,0004,}, out 
tia Grveroment etpmdituy of abot. two milion t 

pounds sterling ). 
The whole of this outlay had. been defrayed out of curren 
| revenue, with the exception of about five hundred thousand 


> 


" debentures, secured upon 
railways and upon the Land Fund. The tion in 1854 
was about 6000 ; in 1868 it amounted to little under 54,000, 
including the mining population of the county of Westland. 

The great bulk of the public works of Canterbury 
but little professional interest, the country being level, and 
the bridges chiefly of timber of crdinary construction. Many 
of the rivers run on ridges above the general surface of the 
plains, and in dealing with them it was essential to leave 
abundant waterway, as there was little chance of any ordi- 
nary embankinent standing against such torrents as they 
sometimes carried. Paradoxical as it might appear, the 

rtions of the proposed railways which were to traverse the 
fovel plains would require heavy earthworks, on account of 
tiueir running at right angles to the watercourses, while the 

| lines through the ranges, being contoured on the hill-sides, 
would be earried for miles on surface gradients, with light 
side cutting, through a mountainous and difficult country. 
The fact that a mere handful of settlers, d over a 
country nearly equal in area to the whole of Ireland (the 

rovince of Canterbury having a coast line 200 miles in 
| leogth, with a breadth of 120 miles}, had been able, out of 
| provincial resources alone, to execute works to the extent of 
| nearly two millions sterling, deserved attentive consideration, 
| as exhibiting a degree of success not often recorded in the 


rise and fall and accommodate the action of the spring. | history of colonisation. Z 
The latter, moreover, we should add, from its position, acts! It was necessary at an early date to decide upon the main 
the part of a compensating beam, and at all times maintains lines of communication, in order that isolated works executed 


an equal load on the two driving wheels. 
At the leading end the engine is carried upon a steel spira! 


spring, the mode of arranging which is clearly shown on the | form 


| without any apparent connexion might ultimately (as the 
temporary circuitous tracks beeame closed up by fencing) 
ions of a eénnected whole ; and to accomplish this 


side elevation. Referring to this view, in whicha part of the | the Government had to incr an outiny which might appear 
front end of the engine is shown in section, it will be seen | unnecessary, but which, fu reality, saved a heavier expendi- 
that there is a casting somewhat resembling a buffer casing | ture than would otherwise have been requisite. The diffi- 


bolted to the bottom of the smokebox. This casing encloses | 


culties which had to be contended against were then set 


the spiral spring and it is fitted with a plunger, the head, or| forth, and it was stated that the greatest of all arose from 


lower end, of which is spherical and fits into a casting of 
corresponding form fixed to the leading axle, as shown in 
the front elevation. This arrangement allows the front pair 
of wheels to adjust themselves freely to the inequalities of 
the road without interfering with the action of the spring. 
The engine has a single, steam-jacketted cylinder, 9 in. in 
diameter, with 12 in. stroke, and the motion generally is of 
Messrs. Fowler's usual . The steering is effected by 
a hand wheel, conveniently situated at the upper end of an 
inclined shaft; which down by the side of the firebox 
casing, and is ided with a worm at -its lower extremity. 
This worm into a worm wheel fixed on the end of a 


the fact that the works could only be put in hand by 
driblets, often at long intervals, and to such an extent. as 
might be warranted by the of the Jand sales, and as 
wight hog prcecies by the pe Meares ou views, 
as might be expected, were generally sway: wants 
and local interests. Siculties were further intensified 
by the physical character of the country. The agricultural 
land was situated i 
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shaft extendmg across the front of the firebox casing, and on 
this shaft are coiled, in ite directions, two chains, which 
are respectively led off towards the opposite ends of the lead- 


swampy roads near the coast. 
euttings to be made in the hills, and approaches to the fords 
in the — in order to i sta- 
tions. 


portion of the pro- 
n open to settlement, by the construc- | the brid 
a Ay i estern 


the | of each pile, 








lst, The Sumner-roaa, from Lyttelton to Christehurch, which 
tne equiped ent OS ie eae of several 
miles . The West Coast-roed, from to 
Hokitika, which was constricted in nine ee 
100 miles of rough and difficult country, 

and, for the most part, densely A the Moor- 
house Tunnel on the line 


wall of an extinet voleano, under a summit 1220 ft. 
above the sea; and, 4th, The wharf and jetties at the Lyttelton 
<a hee upon a soft mudbank, which was, in places, 

In laying out roads on nr wees, ee uni- 
formly adopted was to follow the spurs, con- 
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setae dudly cole oo duane 
screws simply acting as supports 
The diagona Peacarnt was put in by divers 
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the exact length of each brace taken 
applied by the diver to the work after ea wer were screwed 
down to their proper The sea- sli forward 


in two places during 
amount of forward movement being 
5ft. and 6 ft. The author did not éonsider that an: vaca a 
would have been gained by carrying the piles down to 
solid rock, as, in probability, the outward movement of 
the would in that case have | the 
work and edit. He thought that the partial failure 
of the work might be attributed to two causes; first, that 
the stone embankment was deficient, both in bulk and weight, 
for the duty it had to perform; and secondly, that the ti 
ping of the clay embankment was commenced before the 
stone embankment had had time to take ca 60 
as to form an abutment to resist the 
The work had since been completed, by driving an outer row 
of and putting in fresh capsills, joi pm shed oe emgen. 
and locomotives had been runnin twelve months over 
Ae ata tecsak of eonleageas’ to on tea a sation 
the ordi amount . was 5 
on no ees spehaves ‘ous uced bag) gi) somes gy Ty 
the jetties, great uake wave ugust 
1868, although the sea receded #0 as to lay dry a great por- 
tion of the harbour; and it might have becn reasonably ex- 
that the removal of the pressure upon the ground in 
tof the seawall would have been accompanied the 
subsidence of the station ground. The breakwater was still 
ae ea : 
communication was aceom bet vag Naor = 
of appendices, comprisi 1. the Provincial 
Engineers as to the progress of the Public Works; 2. 
Returns showing the cost of the Public Works, and the 
working of the Road ; 3. Pe relating t the 
Sumner Road, and to the Heathcote Navigation; 4, Rail- 
on the Passes through the New 


; 5, 
be Ra: Alps; 6. s on the Vaca og bho 
Waimakariri River; 7. Papers ie Te to the 
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of the Works; 16. Geological Section of the Moorhouse 
unnel, believed to be the first complete section ever made 
ewtde Pardesi Geammaphy of Om and 17. Views illustrat- 
ing the Physi y Se ng 
i * concluding this Memos, the author expressed the hope 
that asa record of the engineering operations connected with 
the successful settlement of a uninhabited country, 
it might be found not only to possess present interest, but 
that it would become valuable as a record of precedents for 
future reference. 

The second paper, on “Ocean Steam Navigation, with a 
view to ite Further Development,” by Mr. John Grantham, 
M. Inst. C.E., was also read im part, and it was announced 
that it would be resumed at the next meeting. 


HOWARD’S HAYMAKER. 

In our notice of the Smithfield Club Show on another 
page of the present number, we have referred to an in- 
st arrangement of haymaker, exhibited by Messrs. 

loward, of Bedford, and of this haymaker we annex illus- 
trations, which will explain its construction. The principal 
object sought by Messrs. Howard in designing this machine, 
was to get the axle which carries the fork barrels in a direct 
line between and not behind the wheels, so that as the latter 
rise over any obstacle the fork barrels may at once rise with 
them, and vice versd. This end is attained in the following 
manner. The tine barrels, A, A, are mounted as usual on 
a central shaft, B; and this shaft is formed with eccentric 
journals, which are free to turn in eccentric blocks, C. 

locks are enclosed, and have their bearings in gear boxes, 
D, which form hollow naves for the running wheels; while 
cast on the inner periphery of each of these boxes is a ring 
of spur teeth, C', by means of which the tine barrels are 
rotated as usual. Each tine barrel is cast with a spur 
pinion, A', which is concentric with it and with the shaft, B; 
these pinions, A', are driven from the rings of spur teeth b 
intermediate pinions, E and F ; and these pinions, E and F, 
are mounted on stud axles carried by an extension of the 
eccentric blocks. C, as shown best in Fig. 2. 

The pinions, E and F, are geared together, and the pinion 
E, which is the larger of the two, also gears with the ring of 
spur teeth onthe box, D. In Fig. 2 the pinion, A', isshown 
in gear with the pinion, F, but _ + giving the shaft, A, an 
axial motion it may be thrown into r with the pinion, E, 
or out of gear with both pinions. The block, C, has attached 
to its outer end a circular plate, G, in which holes are made 
to receive a spring stop pin affixed to the eccentric journal. 
By means of a key, H, (see Fig. 3) the shaft is turned, and 
the stop pin is thus moved up to and allowed to fall into one 
or other of the holes 1, 2 3, made in the plate, G. When 
the pin is in the position 1, as shown at Fig. 3, the pinion 
A', is in gear with the pinion, F. To throw the pinion out 
of gear the pin is moved round to the hole 2, and to bring 
the pinions, A' and E, into gear to reverse the motion of the 
barrels the pin is moved round to the hole 3 by the key, H. 
For lifting the tine barrels the clamping nut 4, which con- 
nects the block with the shaft I, is slackened, and the eccentric 
blocks are pulled round to bring the larger radius of the blocks 
below the journals. We should mention that although our 
engravings explain the action of the gearing they do not show 
the precise arrangement for throwing the pinion, E, into and 
out of gear which is adopted in the implement now at the 
Agricultural Hall. In faet since the drawing from which our 
engravings are prepared was made, Messrs. Howard have 
made several improvements in the construction of the cap, 
G, and key, I, and have produced a much neater arrange- 
ment than shown in the figures. The principle of action of 
the apparatus, however, remains precisely the same. 

It will be noticed that the frame of the machine is outside 
the wheels and is well braced together by the central axle, 
while there are no dead surfaces for the grass to lodge upon, 
and the arrangements for cleaning anf oiling all working 
parts are very complete. 


STEAM-CULTIVATING MACHINERY. 

Iw the course of our account of the show held by the Royal 
Agricultural Society at Manchester in July last, we men- 
tioned that Messrs. John Fowler and Co., of Leeds, are now 
generally abandoning the system of balanced ploughs and 
cultivators formerly used by them for steam-cultivating 
operations, and are substituting for them implements 
which can be turned at the Teadlands by the direct 
pull of the engines. At the same time we gave some 
particulars of these implements and the mode of working 
them; but inasmuch as we this week publish on 
pages 387 and 390 engravings of a nine-tine cultivator and 
turmng harrow 15 ft. 6in. wide, which Messrs. Fowler ex- 
hibit at the present Smithfield Club Show, it appears to 
us desirable to repeat these particulars here. Referring to 
the engravings it will be seen that the harrow and cultivator 
are each carried om three wheels, there being a pair near 
the hind end and one guide wheel in front. is guide 
wheel is capable of being turned or “locked” in either 
direction by means of a hand wheel under the command of 
the man riding on the implement, and the reversal of the 
latter on its arrival at the headland, is effected as fol- 
lows:—Working on a stud or pin near the centre of 
the implement is a strong horizontal lever, to the end of 
which the two ropes—which become alternately the hauling 
and tail ropes—are attached. From the end of this lever a 
ebain is led to an arrangement for lifting the tines of the 
cultivator clear of the ground, this arrangement being 
clearly shown in the fi On either side of the harrow, 
also, is a jointed arm, the forked end of which one 
pulley which serves to support the tail rope, as we ex- 
plain presently. The action of this t is as follows: 
On reaching « headland the steersman directs the implement 
into a slightly oblique position, the leading end. being in- 
clined towards the side at which the tail rope is situated. 
This being done, the joi arm on that side which has 
hitherto been maintained by the drag of the tail rope in a 


| bringing these implements to the state of perfection at which 
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vertical position, falls down into a horizontal one, and the | 
tail rope is thus thrown out some distance on one side of the | 
implement. On the engine on the other side of the field 
being set in motion, and the strain thus applied to what has 
hitherto been the taj] rope, the first effect is to pull over the 
horizontal lever, to the end of which the me is coupled, and 
thus, through the intervention of the chain already mentioned, 
raise the teeth clear of the ground. As the pull continues 
the lever reaches the extremity of its lateral range, and the 
implement is then hauled round and proceeds on its return 
journey without interruption, the teeth being dropped to the 
again by simply moving a lever, as soon as the turn 

been completed. In the meantime what was formerly 

the hauling, but is now the tail rope, has been caught by 
the guide pulley on the cocneapending side of the implement, 
and as the latter is brought straight, the drag upon this 
rope causes the jointed arm, by which the guide pulley is 
carried, to rise into a vertical position, thus supporting the 
tail rope well above the ground. The whole operation of 
turning is performed in far less time time than it will take to 
read this description of the process, and it is impossible to 
watch it without admiring the ingenuity and gre | of 
the arrangements by which it is effected. The method of 
working the cultivator is similar to those just described. The 


have now arrived has required a vast amount of patience 
ingenuity; and Messrs. Fowler heartily deserve the 
success they have achieved. 


Tue Suez Canat.—aA new steamship, the Alnwick Castle, 
built by Messrs. C. Mitchell and Co., Low Walker, on the 
Tyne, for the Northumberland Steam Shi Company, 
was launched on Saturday. She is intended for the Indian 
trade, vid the Suez Canal, and she has been specially con- 
structed for the purpose. Her rig will be that of a four- 
masted schooner, and she will have engines of 600 horse 
power. If the Suez Canal proves a safe water-way for 
steamers to proceed from the Mediterranean to the Sea, 
ine for that a good deal of new iron steam tonnage build- 





ing for shipowners will be employed in the East India 
trade by this route. 


Tue Lare Ma. Groner Suitu.—We regret to announes 
the death last week of Mr. George Smith, who, for twenty- 
four years, was the resident engineer of the Belfast Harbour, 
and during that long period of active and unobtrusive service 
did an extent of work which only those who are intimately 
acquainted with the past and the present state of Belfast 
Harbour can adequately appreciate. The late Mr. Smith 
was an Englishman, and was appointed Harbour Engineer 
in 1839, on the recommendation of Messrs. Walker and 
Burges, the eminent engineers, who at that time designed 
some improvements in the harbour. Mr. Smith was pre- 
viously engineer of the Leeds and Selby Railway. It was 
under his superintendence that the new cut at the Queen's 
Island and the channel between the Twin Islands were 
formed, the contractor being the late Mr. Dargan. The 
Queen’s Quay, Clarendon Doek, and all the timber wharfs 
on the Down and Antrim sides of the river were also con- 
structed under his superintendence. The filling up of the old 
docks—Limekiln Dock running into Waring-street, Ritchie's 
Dock up to Great George-street, and Town eae High- 
street to where the Albert Memorial now stands, all the 
extensive improvements in connexion therewith were exe- 
cuted by him. He was the architect of the new Harbour 
Office ; he designed the lighthouse on Holywood bank ; it 
was under his superintendence that the Patent Slip was 
constructed ; he carried out all the reclamation improvements 
on the County Down side of the river; and the extensive 
ranges of sheds along the quays were all planned and exe- 
euted by Mr. Smith. Indeed, all the great improvements 
in the Harbour of Belfast completed during the past thirt 
ears, were ied out er bi ent. Mr. Smit 
Lept clear of all public ‘matters, devoting his acknowledged 

fessional abilities and his unwearied exertions to the 
uty which he had to discharge. From failing health 
he unable to continue the more active duties of his 
office, and in 1863 he was appointed Consulting Engineer 
to the Harbour Board. For some time past increasing 
infirmities and age proved too much for him, and on Fridsy 
last he expired at the age of 77, leaving behind him the esteem 
and of all who him, and the reputation of a 
fai , diligent, and capable public officer. 
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TURNING HARROW (15 FT. 6IN. WIDE), CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO,, ENGINEERS, LEEDS 
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SELF-ADJUSTING EXPANSION GEAR AS APPLIED TO PORTABLE ENGINES BY MESSRS. ROBEY AMD CO., ENGINEERS, 
LINCOLN (SRE PAGE 384). 
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The first part of the boiler to give way was the centra 
tube, which collapsed and crushed inwards, allowing the 
contents of the boiler to escape suddenly into the culvert 
beneath, The reaction of the issuing contents sent the 
boiler upwards, and the rents which commenced in the 
central tube extended to the shell, so that the boiler fell in 
eleven fragments, which were scattered to wide distances. 

The cause of the explosion is very plain. The boiler was 
evidently very old, and much worn, although it had only 
worked a short time at this place. The inside was much 
corroded, especially on the central tube where the explosion 
commenced, Many parts of the plates were reduced to 
fin. thickness, and very many of the rivet heads were 
entirely eaten away, thereby so much reducing the strength 
that rupture was inevitable sooner or lafer, and the boiler 
must have worked in a dangerous condition for some time. 
This fatal corrosion being inside was not hidden by brick- 
work, but would have been easily seen by any one walking 
round the bottom of the boiler inside. 

The coroner's inquests on the bodies of those killed by 
the explosion were opened on Monday last, but as the in- 
quiries were not completed, an adjournment being made 
in each case, we shall abstain from comment on the pro- 
ceedings until next week. 





Sreampoat Exprosion—On Wednesday a sad accident 
occurred on the Clyde, between Innellan and Dunoon, by 
the blowing up of the boiler of a screw steam lighter, causing 
the deaths of the whole crew, supposed to ber five men. 
steamer was seen passing Invellan, and when about a 
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THE KANSAS CITY BRIDGE. 
(Concluded from page 364. ) 

Tus foundations of pier No. 3 were commenced almost 
at the same time as those of Nos 1, 4, and 6, that is, 
after the early flood of 1867, which submerged, and 
uried with sand, the preliminary works of pier No. 7. 
W hen the freshet had subsided, and the river had resumed its 
nataral condition, it was found that on the site of Ne. 3 
pier, the rock which had been previously thinly covered 
with sand, and which had been swept bare during the flood, 
had been covered during the subsidence by a sand bank 
28 ft. deep, there being 13 ft. depth of water at the place. 
It was originally intended to construct the caisson, within 
which the pier was to be built, upon the shore, and float it 
into position, but the rapid current made this a work of so 
much difficulty, that it was resolved to take advantage of 
the sandbank, and drive piles down to the rock, upon 
which @ staging coald be erected, and the caisson bailt in 
plac®. On the 29th of August, after the third annual 
freshet, thie work was begun, and slowly carried forward, 
for it was found that the loose sand was being perpetually 





agitated by the water, and the piles loosened and uprooed ; 
four piles, however, could be driven for every one that was 
lost, and as they were rapidly secared by diag nal bracing, 
a reliable temporary structure was at length obtained. 
Upon the top of the piles a stazinz was laid, and the caisson 
was built in place, and lowered by means of adjusting 
screws suspended from trusses overhead. Dolphins were 
secured in the bed of the river, about 150 ft. above the pier 
site, and the caisson, when lowered, was moored to them by 


wire cables, which effectualiv resisted the action of the | 


current against the caisson. As soon as the caisson touched 
the sand, the excavation was commenced by sand pamyps 
and dredging machires; but this work progressed so slowly 
that only a descent of Gin. a day was averaged. rhe 
season was rapidly advancin;s, and the February freshet was 
at hand, when the flow of ice, as well as the flood, would 
have to be contended with. To prepare for this, piles, dis- 
posed as ice breakers, were driven above the pier. On the 
17th of February the flood eame, the caisson having touched 
the rock some days previausly.. The ice bearing down im- 
petuously against the guardpiles, broke, and overturned 
the greater part of she defends, but it.was resisted by the 
caisson, which steoddivmeagainat the mass, that was quickly 
massed upon itsesp-stresmoside, When the visitation 
was ended, work recommenced in earnest; the outside of 
the caisson was puddied with bags of clay, the water was 
pumped out, and thewsarface of the rock was cleare:) entirely 
of sand; the caissoa was then filled, to a depth of 20 ft., with 
concrete, and the first stome was laid on the 20th of May, 
1868. By the time the level of low water was reached the 
summer freshet had arrived; after a short delay the pro- 
gress was resumed, and the pier was finished on the 14th 
of September following. 

The foundations of pier No. 4 presented the greatest 
difficulty. Un the site-¢he reck»was covered with about 
55 f:. of sand, and it was intended originally to lower a 
caisson, in the sme wanker as that for No. 3 pier, to 
within 25 ft. of the roeckpthen to drive piles from that level 
through the sand to the rock, and to butld the pier upon it. 
The work, commenced at the same time as that of Nos. 1 
and 8, proceeded satisfactorily for some weeks. The piles 
were driven for the staging, the caisson was erected thereon, 
and lowered by suspended screws, until it had been sunk 
16 ft. into the sand by the 16th of March, 1868. As the 
work went on, a freshet swelled the waters and augmented 
the current of the river, and the Jatter reflected from an 
angle of the shore, bore down upon one corner of the caisson, 
which was 67 ft. long, and 30 ft. wide. The combined 
action of stream and flood in two days excavated a hole 
some 20 ft. deep on one side of the caisson, whilst on the 
other a bank of sand was heaped up. The unequal pressure 
seon caused the caisson to tilt over towards the south, and, 
when once moved, the structure speedily became a wreck. 
Operations had therefore to be recommenced, and, to avoid 
the delay which the removal of the wrecked caisson woul: 
have entailed, the position of the pier was moved 50 ft. to 
the south, thus shifting the 250 ft. span between piers Nos. 
4and 5. At the same time it was evident that some other 
plan mast be adopted, and equally obvious that the pile 
foundation first designed could never be relied upon in so 
treacherous a bottom. It waa therefore determined to build 
a ma-oory piet in place, sinking it bodily to the rock. and 
building up as it descended. A timber caisson 70 ft. loug, 
22 ft. wide, and 12 ft. 6 io. high, was accordingly made on 
core. It was built with double walls, the outer vertical, 
the inner incliniug inwards and downwards from the top to 
the be:tom, where both walls met, with a sharp cutting edge, 
iroushod, and transverse walls were also made and protected 
in a similar fashion. This caisson had to carry the whole 
weight of the pier, and cut its way through the sand as it de- 
scended, There were employed in its coustruction 60,000 ft. 
of oak and 11 tonsof iron, Whilst this work was proceed- 
ing on shore, the piles and necessary staging were being 
completed in their new positioa in the river. It consisted 
of sixty piles, carrying seven timber trusses, capable of 
supporting ten or twelve theu-and tons. Twenty-four sus- 
peasion screws, 20 ft. long, and from 24 im. to 3 in, dia- 
meter, were placed in the truss frume above, «nd twenty- 
four 24 im. rods were built into the caisson in corresponding 
= passing through the timber sides from top to 

tom, and taking hold below the main sill. In order to 


| 


launch an@ guide the caisson properly into position, a false 
‘bottom was attached to it, and on the 21st of October it 
was launched sideways upon iron shoes, so arranged as to 
lift up the lower side of the caisson as soon as it struck the 
water, and so prevent it from tilting over. It was then 
floated into position beneath the timber trusses, to which it 
was secured by tie reds. The false bottont being then re- 
moved, the caisson was lowered, ‘through 7 ft. of water, on 
to the sand, and the building of the pier commenced upon it. 
The caisson was covered with concrete to a depth of 24 ft. 
From this level the stonework of the pierswes commenced 
and carried upwards. Oare had beem taken to leave four 
wells in the conerete running right through its entire depth, 
and corresponding in position to the chambers, made.in the 
caisson by the three transverse wells. .Tpeig apertures 
sufficed for the free working of the ‘dredges, by which the 
sand and soil from beneath the caisson was removed, and 
its uniform descent secured. In order to obtain sufficient 
room for the igbourers and machinery required, the tempo- 
rary works around the piers were beilt in three stories : 
the lower one was a platform extending round the caisson, 
the secon’ and third floors were roofed in, and being heated 
with stoves, were converted inte comfortable and com- 
modious machine shops. A line of shafting, driven by a 
steam engine, extended the entire length of the building, 
and the power was transmitted by means of counter shafts 





and belting to all parts of the building, to drive the foar | 
| folding wedges, which kept the false bottom in position, 


dredges which were kept at work, to excavate the sand 
from below the caiason, Upon the upper floor were the 
winches by which the position of the dredges was regulated, 
and their length adjusted as they penetrated deeper into 
the sand. The dredging machines were, in fact, endless 
chain elevators, arranged with telescopic frames and ad- 
justable heads, so that they could be readily lengthened, 
as the pier descended from a height of 51 to 85 ft. Dupli- 
cates were provided beforehand of all important parts, and 
a repair shop, offices, &c., were built upon the staging. 
[wo hundred and forty men were placed upon the pier, and 
when once started work was carried out incessantly. On the 
26th of December last, the pier had reached a height of 
26 ft., and the work of excavation beneath the caisson was 
commenced. Contrary to the experience gained from the 
other piers, the one in hand sank rapidly, 5in. an bour, 
10 ft. a day being made, a rate much faster than the 
workmen employed in building the pier upwards could keep 
pace with. One half the dredging force was therefore dis- 
| pensed with, and the operation of sinking was earried on in- 
| termittingly, the length built up during the day being sunk 
at night, so that the masonry of the pier was apparently 
always at the same level. in this method, the sinking 
was successfully continued, until on the 6th of Feb- 
ruary, an obstruction was reached when within 4 ft. 
of the rocks, which brought the pier to a standstill. An 
examination discovered the existence of a local mass 
of boulders and blue clay, of which the previous borings had 
given no intimation, and upon which the dredges employed 
could make no progress. Divers then had to be obtained 
to descend the well holes, and remove the obstruction piece- 
meal. This was a work of great difficulty, the trouble 
being increased by the fact that the coldness of the season 
rendered it almost impossible for the men to work; this 
trouble was, however, got over by laying on pipes from the 
steam boilers down the well holes, and raising the tempera- 
ture below to the desired degree. It was two months 
before this thin obstructive stratum was penetrated; the 
boulders had to be displaced separately and together; the 
clay, which was mixed with fossils, teeth, agates, earnelians, 
granite aud jasper pebbles, was sent up to the surface by 
the buckets of the dredging machines. By the 10th of 
March, the bottom of the cassion had touched the rock, the 
dredges were taken away, the well holes were filled with 
concrete, and the building of the pier was continued until, 
on the Sth of May, the ultimate level was obtained and its last 
stone, which was also the last stone of the bridge, was laid. 

Pier No. 6 had exactly similar foundations to Now. 7. 
Both were in a depth of sand too great to reach the rock, 
and were founded upoa piles driven at the bottom of an 
excavation, plunked over and covered with the masonry. 
Beneath pier No. 6, ninety-eight piles were driven, and 
beneath No. 7 seventy-three. 

Lhe site of pier No. 5 was protected behind a sand bar, 
and was therefore shielded from the action of a sweeping 
current, unless, indeed, the banks of the river should greatly 
alter their contour. It was therefore considered unnecessary 
that the underside of the pier should take its bearing direct 
upon the rock. A cuisson, similar to those employed for 
Nos. 1 and 3, was made and placed in position by February 
13th, 1868, but the temporary piles were driven inside 
instead of outside the caisson to protect them from the 
approaching floods. Three steam dredges were mounted 
within the caisson, and the werk of excavation proceeded 
until the 10th of September, when a depth of 80 ft. im the 
sand had been attaitied, anda thickness’ of 86, ft. 
intervened between the bottom of the caisgow and thé rock. 
Piles were then driven to ‘the mumber'@f940, each pile 
occupying one day to drive. It was hoped tliat they could 
be lowered cheaply and expeditiously, by means Of e water 
jet forced under pressure througlf&@cast-iron shoe in tie 
bottom of the pile, but it was found, that although by this 
means a depth of about 15 ft. was reached very quickly, the 
jet beyond that distance was almost useless, and driving by 
piling engines was resorted to. From six to eight hundred 


blows were generally sufficient to get each pile inte position. 








So scon as all were driven, the heads were cut off to a level 
of about 10 ft. below the water, the caisson was pumped oat, 
and the whole space filled with conerete, upon which the 
masonry was commenced on the 14th of January, and 
finished on the 9th of March last. 

Pier-No. 2, the one upon which the swing span tarned, 
was left until the last, in order that the navigable channel 
should be interfered with as litile as possible while the 
other piers were in progress. The pier was circular, 29 ft. 
in diameter, and the caisson within which it was built was 
40 ft. across, formedof oak staves 4 in. thick, and sti fféned 
with timber ends. .It was built on shore, and fitted with 
a false bottem, felding jimwards, and well strutted against 
the sides, It was hed on the 28rd of September, 
1868, and was easily towed into position. In order 
to keep it in place, the group of piles which, above and 
below the pier, form the end rests for the ewing span when 
opened, were put in place, and to this the circular caisson 
was secured, as well as to the adjacent piers. A stone 
wall was built upon the timber rings, within the caisson, to 
ballast it, A ring of boiler plate, 2 ft. in depth, was placed 
around the bottom, and projecting from it, in order that its 
cutting edge may facilitate the operation of sinking it 
through the 8 ft. of sand which overlaid the rock at the site 
of the pier. The caisson being placed in position, water 
was admitted until it sank and rested on the sand, cutting 
its way, in three days, through to the rock. This done, the 


were struck, the bottom removed, and the rock entirely 
cleared of sand. The original design had provided for 18 ft. 
of concrete laid within the caisson, at which height above 
the bed, the masonry would be commenced. It was, how- 
ever, deemed possible to make a water-tight joint around the 
bottom of the caisson on the outside, and commence the 
stonework direct upon the rock. This, however, it was soon 
found would be impossible, as not only did the joints fail, but 
water eatered the caissons in quantities through fissures in 
the rocks. The engineer, therefore, returned to the first 
plan ; the concrete was set in it, the first stone of the pier 
was laid on the 20th February, 1859, and it was completed 
onthe 2ist of April. The end rests of the swing span 
are placed up and down the stream, and consist of timber 
structures, the upper one disposed as an ice breaker. A 
platform, on the top of each, is on the same level as the 
underside of the swing. 

The whole of the masonry is of limestone, the facing 
being in ashlar work, the backing of rubble. The top of 
the piers is 11 ft. higher than the level of the highest re- 
gistered flood, and 48 ft. above the lowest water line. The 
total height of No. 4 pier from rock to coping is 89 ft., and 
the whole of them, with the exception of the circular pier, 
have a batter of one-sixteenth, tlie ice-breakers being built 
with arake of twoto one. The superstructure is a compound 
structure of wood and iron, the 60 ft. land span and the 
363 ft. swing being of wrought-iron, the three openings of 
timber trusses strengthened with iron tie rods. ‘The swing 
span is a lattice truss, a modification of the Pratt truss, and 
known in the States as the Linville and Piper patent. It 
weighs 350 tons, and turns upon one of Sellars’s pivots, 
consisting of a live ring revolving upon conical rollers. 
This span was raised immediately after the completion of 
the circular pier, upon temporary works placed up and down 
the river, in order that the navigation should not be im- 
peded. The girder was hardly ia position, before a freshet 
swept away a portion of the temporary work without any 
damage, however, to the structure. The placing of the 
200 ft. span, a timber and iron truss, in position was at- 
tended with considerable anxiety and risk. It will be re- 
membered that pier No. 4, upon which one end of the span 
took its bearing, was built in a novel and somewhat daring 
manner. The construction of the truss was also rather 
singular. During the winter of 1868 a sandbank, some 
30 ft. thick, had been deposited upon the rock between 
Nos. 3 and 4. Into this sand, piles were driven in groups 
37 ft. apart, well stayed, and cribs were framed to be built 
around them, and secure them at the base; before these 
could be placed in position, however, a break-up of the ice 
took place, and swept away cribs, piles, and workmen down 
the river together. When the excitement had passed—and 
it fortunately happened no lives were lost—an examination 
showed that most of the sand had disappeared. Fresh piles, 
however, were driven, surrounded at the bottom by the 
cribs, and tied together at the top. This structure re- 
mained steadfast, and the 200 ft. span was erected, from 
pier No. 8, upon it, while pier Ne, 4 was proceeded with | 
the span was completed, and theapier built up to it. The’ 
span between Nos. 4 and 5, 2504%. Jong, was erected upon 
temporary piles driven into thewaad, and which were after- 
wards remoyed. The other length of the superstructure 

difficulties. The width of the bridge platform 
is 18 Tt.y and is used in common for vehicles and trains, 
care being exercised that both classes of traffic shall not be 
on the bridge at the same time. The floor is laid with a 
Nicholson pavemétit, and on the west or up-river side a 
footpath, 4 ft. witle, is placed, But although the bridge is 
made for a-single line of raila, the foundations were laid in 
for. adouble track. eins 
» Phe totay cost of the bridgewas about 160,000, includ- 
ingethe approaches: on the merth, half @ mile of trestle 

: seeerhe south, a mile of @apthwerky including a cut- 
pico sy ft. long, with a maxinvam@epth of 73 fr. 

On the 8rd of July last the bridge was tested as follows: 

Span 7. Length of span 177 ft. Load at north quarter of 











Dec. 10, 1869.} 


ENGIN EERING. _ 





span, 46 tons; north quarter deflection, 14-32 of an inch; 
centre deflection, 10-32 of an inch. 

Load at centre and north quarter, 92 tons; north quarter 
deflection, 24-32 in.; centre deflection, 31-32 in.; south 
quarter deflection, 28-32 in. 

Load at south quarter, centre, and north quarter, 112 
tons. North uarter deflection, 26-82 in. ; centre deflection, 
uarter deflection, 33-32 in. 

Span fully , 170 tons. North quarter deflection, 
27-32 in.; centre deflection, 37-32 in.; south quarter deflec- 
tion, 33-32in. Elongation of chord under full load, 
hin. Set after load passed off, 1-26 of an inch. 

Span 6. Length 200ft. Loaded with four engines, total 
weight, 187 tons. North quarter deflection, 42-32 in. ; 
centre deflection, 64-32 in. ; south: r deflection, 41-52 in. 
Elongation of bottom chord, 11-88 im. set, 13-32 in. 

Span 5. Length 250 ft. Fully loaded, 283 tons. North 
quarter deflection, 51-32 in.; centre deflection, 69-32 in.; 
south quarter deflection, 48-32in. Elongation of bottom 
chord, jin.; set, 5-32 in. 

Span 4. Length 200 ft. Loaded, 187 tons. Centre deflec- 
tion, 1 42-32 in. ; set, nil. 

Draw span. Length 363 ft. North half of draw span 
loaded with 170 tons. North quarter deflection, 23-32 in. ; 
north centre deflection, 34-32 in.; quarter adjoining pivot, 
15-32 in.; centre of south half, unloaded, rose under above 
19-32 in. Draw span fully loaded, 313 tons. On south half 
of span south quarter deflection, 9-32 in. ; centre deflection, 
18-32 in.; quarter adjoining pivot deflection, 15-32 in.; 
north half of span, centre deflection, 19-32in. ; set in south 
half truss, jin. ; set in north half truss, fin. Time of open- 
ing draw seventy-two degrees, two minutes and ten seconds, 
with four men. Elongation of span, 2130 ft. in length, under 
the moving load of five engines and loaded train, was 7-82 in, 

I¢ was on the 3rd of July last, as we have already stated, 
that the bridge was officially opened for traffic, with mueh 
rejoicing. The Kansas City notion of celebrating the com- 
pletion of this really great work was unique, and the da. 
tails of the procession which heralded the opening are werth 
preserving. It was made up as follows: 

1. A large yawl upon wheels, and drawn by four horses, 
decorated with flags, and containing the chief engineer, ‘his 
assistants, and sailors in uniform. The motto on one side 
was “ Our chief glory is our Chief.” On the other, “We 
are safely landed on the other side.” This was the centre of 
great interest and attracted universal attention. 

2. One span of the bridge in miniature. This was also 
decorated with flags, and the ironwork completes the wood- 
work perfect, the caps, and bolts and bars, and stanchions 
all neatly arranged, and had for mottoes on either side, 
“ Our work is complete; but the results are everlasting.” 
“ Big Muddy must come under.” 

3. Pier No.1. This was an exact likeness in wood of pier 
No. 1, an idea of its shape, and width and length, being 
pleasurably conveyed. It had no mottoes. 

4. A pile driver, with machinery and apparatus complete. 

5. A caisson, or the shell in which a pier is built. 

6. Two complete blacksmith’s forges, with fires burning 
brightly, anvils beating, bellows blowing, and Vulcans every- 
where about, black with smoke and sweat. 

7. The submarine armour and pump. 

8. A Derrick, with ropes and pulleys, having for mottoes, 
“ Good work ;” “Square work ; “ All the world wants us.” 

9. Framing cofferdam, in which could be seen men at 
work upon the structure, driving, framing, sawing, and 
riving. Motto, “Jackson and Clay County. Once divided 
now united.” 

10. A large stone, representing the first original corner 
stone of the bridge. 

11. Another large stone representing the last stone of the 
bridge. 

1s The diminutive little pony which had pulled the first 
chain, that had turned the first capstan, that had elevated 
the first rock, that had built the immortal bridge. He should 
be bought by the city and fed, not on gilded oats, but upon 
the best grown in Clay and Jackson counties. 

After these there came agricultural implements of various 
kinds, such as mowing machines, threshere, &. 

The chief engineer, however, was not a participator in 
the triumphant progress as stated. 

But Kansas City may well be proud of this bridge, the 
first built to span the Missouri, and the record of all the 
vast difficulties encountered in making good the founda- 
tions, the perseverance, ingenuity, and skill of the engineer, 
Mr. P. Chanute, have qualified him to rank amongst the 
small band of really great American engineers—amongst 
such men as the late Mr, Roebling, the Hon. W. McAlpine, 
E. 8. Chesbrough, and the like, 


Iron Works tx Russta.—The establishment is proposed 
in the Government of Catherinovlav (Russia) of iron works, 
to be capable of producing 500,009 pouds of rails annually ; 
Russia iale under the large imports of rails which she has 
now to make from other countries. 





Tus Foreten Coat any Iron Trapzs.—The iron trade 
of the Haute-~Marne (France) still displays considerable ani- 
mation ; a satisfactory and regular current of orders is 
received, and prices show much firmness. Rolled iron from 
coke-made pig is quoted at 81. 4s. per ton, with an abate- 
ment of 4s. per ton in the case of large transactions. Iron 
from charcoal-made pig has brought 9/. 4s. to 97. 8s. per ton. 
Among the blast furnaces, forges, rolling mills, &c., of the 
Meur and the Moselle the greatest activity everywhere 

revails, and there is in consequence some want of labour. 
’revious prices have been readily maintained. The Belgian 
iron trade has not presented any material change. The 
Belgian coal trade continues active, and the coal owners are 


THE CHEMISTRY OF THE BLAST FURNACE. 


Srn,—I learn from your jourall of ts 12th of November 
last, that Mr. 1. Lowthian Bell does not agree with my criticiam 
on his paper: “The 


that some uniformity ia 

bat ie etaten, cleo, thet Npamar inane: aisharannen Bel 
t he states, v do ; 

ar the effect, that is to ee : 

impossib 





the pieces makes i 

blast furnace into zones limited by certain temperatures. 
This assertion, however, is without foundation, for + 
heat which rises in the shaft of the, furnace is equall 
sorbed by large as wellas by small pieces. 

Mr. Bell says he hasshown in another place, that 
expensive charcoal is used as fuel, some tio 
taken to ensure regularity in the size of 
leaves it to i 7 
arma ety coal 
corres ing to 
asserted by myself, or rp a else 


formity in the size of Fag: ig effects a 
saving of fuel, nay, even the contrary could be asserted ; 


but the consequence of @, variety in the sizes of the 
pieces of ore is a ration of the products, for the large 
pieces are no longer because the reducing 
C O does not _ Jarge and. | “7 
periods of time. portion 
pieces of ore thus arrive too soon in that zone of the far- 
nace in which, on eecount of the high temperature, the 
material forming the slags begins to run, thus making a 
enetration of the ore by the reducing gases impossible. 
he unreduced oxide of iron then becomes dissolved in the 
slag, and will be reduced and separated from the latter in 
the lower part of the furnace by the combined action of the 
carbon and a still higher temperature; and it is then also 
simultaneously mixed with other elementa, which injuriously 
affect the quality of the products. Whether this deterioration 
of the product can be limited by such means as will not lead 
to too great an additional expense, some of Mr Bell’s con- 
freres in South Staffordshire will be best able to tell him. 
Any one who publishes experiments by means of which he 
intends to prove something, must, if he expects to have his 
proof acknowledged as a correct and sufficient one, also state 
tully the method in which his experiments have been made, 
thus enabling the reader to convince himself whether sufficient 
precautions have been observed. That, however, was not done 
by Mr. Bell when he described his experiments on reduction 
in the gas-conducting pipe, and I was therefore at liberty to 
assume that the necessary precautions had not been taken ; 
all the other auxiliary remarks concerning the pyrometer 
applied by Mr. Bell did not save him from that assumption. 
ver, the specific heat of the metals as a medium for 
pyrometric observations is altogether objectionable, until 
their specific heats for all temperatures are exactly known. 
It is the same with those pyrometers which are based upon 
the expansion of the metals, for this expansion varies with 
the increase of the temperature according to a law as yet un- 
known, and the state of the molecules of the metals is also 
altered by a frequent variation of the temperature, so that 
the coeflicient of expansion of the metals is altered. Finally, 
the air pyrometer used by Mr. Bell could, perhaps, indicate 
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ratures. 
Mr. Bell says that he had already spoken of the infl 
of quantity, quality, and temperature of the gases upon the 
process of reduction in his paper read before the Iron and 
Steel Institute at Middlesbrough before I had published 
my criticism. I cannot, however, find in the report of that 
meeting published by ENGrweeeine, nor in that published 
by, The Engineer, anything of the sort.* But if Mr. Bell has 
really ascertained the influenve of these factors, he should 
have come to the eonclusion that his former experimentea 
were made under conditions which do not oceur in the blast 
furnace, and whieh, therefore, also do not justify the con- 
clusion that the statements of Ebelman, Tunner, and Scheezer 
are without foundation. 
lam very sorry to say that, owing to a mistake made in 
copying the composition of the gases in the blast furnaces as 
iven by Mr. Bell, I obtained a totally incorrect result. But 
if Mr. Bell, after he had discovered and simply corrected 
this mistake, had had the calculation corrected, he would have 
obtained the result : 
Units of weights. 
C= 8270= vol. 30.48) and per ¢ 30.78 vol. C, 
O= 022= ,, 35.11 > 100=— 3541 ,, O, 
Nwi2s60— ,, 99.16) N (10000 ,, N. 
Thus we have the excesses: 
C 30.78 —26.51=4.27 vol. C, 
035.41 —26.51=8,90 ,, O, 
which corresponds, therefore, with the composition 6 C 02, 
82 CO, 62 N, for this latter gives the exeess of 4.45 vol. C 
and 8.88, vol. O. If Mr. Bell had given this result, the 
many caleulations filling up balf of his explanation would 
have been unnecessary, and he would have no occasion 
to accuse me of having omitted the carbonic acid of the lime- 
stone, whereby he proves that he does not the least under- 





6 C 0?, 32 CO, 62.N is not the result of an analysis, but only 

an assumption. Ne wonder, therefore, if hypothesis and 

analysis-coincide with ench other. : 
The courposition of the charges which gave for the anal 

of the qome of ‘the Clarence blast furnace the result CO? 

5.88, C 

fore, ¢annot be subjected to a minute investigation ; we 

can see how this result is procured, if we assume a composi- 

tion for the charges :-— 
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stand this result of the analyses of the gases of the blast | through railway 
fernsee. Bat Mr. Bell says further that the composition, | between Bombay and 


31.86, N 67.26 is not known, and the latter there- | rail: 





348 0.0 give My ono 
318600 , ison 1593 0. 

1887C , 21.81 O 62268. 
Andfor100N ,, B031C ,, 35.08 0 vol. ¥. 
If now the nitrogen shows 






80.31 — 26,51423.80 vol. Cand 4) 
36.03-~ 26.5122:8.62 ,, 0, 


100 vol. 8 belong to 26.51 wol. O-—which 26: 
frm aap 36. va © ints OO Fae: 





the 

a and-that in the gases is therefore 66; 30.51, and 
we get, 1.56 : 80.21=-0.37 :ae1 S6vol C g from 
carbonic acid; deducting thet from the _ excess, 


3.80—1.36 gives an excess 
therefore, been consumed 


has, 
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a0 vol. of Of 
excess of 


Under the above supposition, 42 per cent. of acas 
would thus be reduced by means of solid carbon, and 58 per 
cent. by means of the gases. But the analysis of the gas 
ean, under no circumstances, give for 100 vol. N less 
26.61 yol. C. Tunner’s analysis of the of the Wrbna 
furnace, however, gives for 100 N only 2042 vol. C, which 
shows thus a deficit of not less than 6.09 vol. C. I must 
leave it to the reader whether he will the authority of 
Tunner as infallible for this analysis, which is evidently false, 
or whether the latter prejudices the former. 

Me, Bell says @ partial reduction of the exes D 
solid carbon not take place, because his experi- 
ence with a yearly production of 120,000 tons for a period of 
twenty-five years, and his continual observations and studies 
during this time, have not shown to him an of the 
kind. 1 consider that to be a proof that Mr. Bell's studies 
and observations cannot have been very strict, else he would 
not have overlooked a fact that had already been proved by 

belman in an irrefutable manner betore Mr. Bell com- 
menced his es a . Bell cannot say that 
Ebelman’s are tnknown to for hemtends to 
correct that which Ebelman has said 
as his remark om temperatures of reduct 
height of furnace and ca furnace be 
whether the term height ean be substituted for capacity, as 
done by Mr. Bell, Leave to your readers to decide. 

urg, November, 1869. Cu. Scurss. 





Bessemer Srees, Maktne vy Frascr.—The total pro- 
duction of Bessemer stecl rails in France in the first six 
entail of tite year amounted to 1 Ed tek, agains mas 
tons in the correspondin Lome 1868 ; a 
the French producti this description of will show 
a still further advance in the second half of 1869, as large 
orders have been given out during the last two or three mont 
by the great French railway companies. Among the more 
recent orders of steel rails we may mention one for 2000 tons 

iven by the Orleans Railway Company to the Creusot 

orks, at 111. 7s. 2d. per ton, and another for 3000 tons, 
given by the Western of France Railway Company to the 
ferrenoire Works, at 11/. 10s. 3d. per ton. 


——— 

Inptax rocanity ig Cy oc demand for _ for India . 
railways appears to ine t hag mr o 
slung ian from the Caited King Disb ndia to 
October 31 this year having been’ as compared 


tons, 
with 61,333 tons in the crmding pond of 1868, and 





140,606 tons in the corresponding of 1867,. The ter- 
riinus of the Great Indian Peni Railway at Jubbulpore 
juncti ill. be. with the Jubbulpore 







forthwith. When it is ¢ 


ale  S Letween the 

Madras and the t Indian Peninsular Railways will also 

be probably effeeted ye ay An im fact, bas tran- 

aspired in connexion with a trial of Chanda coal, recently 

made by the officials of the Great Peninsular i. ra 
Two associated with 

way officials in the teported favourably on 


of ; 
coal which has just been tested was only surface 
; a much better quality is expected to be obtained. 
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THE BILLS OF THE SESSION. 


In number and in importance the deposits of this 
Session show a decided improvement over those of 
last year. Against the sixty railway Bills sent in on 
November 30th, 1868, there are, it is true, only fifty. 
seven this year, but there are twenty-three applica- 
tions for the sanction of tramways, as against six 
schemes in 1868, while the number of miscellaneous 
Bills show a minority of six. Altogether 138 sets of 
plans found their way to the Private Bill Office on the 
30th, and of these many are for projects of magnitude 
and importance, while the petitions for abandonment 
and deviation are in a minority. The number and 
extent of the Tramway Bills, however, will give to 
the present Session its distinctive characteristic, 
while the other three remarkable deposits, the Inter- 
national Communication Scheme, the North British 
Railway Bill, and the Thames Conservators’ plans, 
will give it an importance which has been wanting 
now some years. 

Again this Session the plans deposited by Mr. John 
Fowler, Mr. J. Abernethy, and Mr. W. Wilson, under 
the title of “ International Communication,” take the 
first place in importance and in interest. It will be 
remembered that no action was taken upon these plans 
last year, and the matter was postponed till the pre- 
sent term on account of Mr. Fowler’s absence from 
England. This delay has probably proved fortunate 
for the promoters, as a most satisfactory use has been 
made of the time gained by the postponement of the 
scheme, and popular interest alike in England and 
France, as well as the powerful co-operation necessary 
to the success of so large an undertaking, has been 
secured, so that the passing of this Bill and immediate 
action upon it after its sanction, may be almost relied 
upon. ‘The plans this year show certain alterations 
and improvements over last year’s deposit, the chief of 
which, however, is the modified position of the pier 
which secures an additional area in the harbour. 

Mr. Thomas Bouch has entered into competition 
with Mr, Fowler in the scheme deposited under the 
title of “ Continental Communication.” He proposes to 
have four lines of railway, the first of which makes a 
junction with the South-Eastern Railway a short dis- 
tance beyond the entrance of the tunnel beneath the 
Archelifie fort, and terminating at the commencement 
of the new pier, where it joins with line No. 3 that 
traverses the extent of the pier. No. 2 effects a 
connexion between these two and the London, 
Chatham, and Dover Railway, and the fourth line 
is a short spur, — o. 3, and extending 
along the length of the 


isting Admiralty pier, which is one ain 
features of Mr. Fowler’s scheme, and though we do 
not suppose that the chances of the Bill passing through 
Parliament are great, even if it comes into Committee, 
the fact of such a Bill having been deposited gives 
good evidence of the appreciation of the necessities of 
some such work being carried out, and argues well 
for the suecess of Mr. Fowler’s undertaking. 

Next in importance may be mentioned Mr. Bouch’s 
proposition on behalf of the North British Railway 
for the construction of the Tay Bridge. It will be re- 
membered that this is not by any means a new scheme, 
Mr. Bouch having brought it into Parliament in 
Session 1865-66, At that time he proposed to divide 
the bridge into the following spans : 

feet. 
14 openings each of 100 ft. 1400 
Sean 160 900 
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4 ” ” 160 ” 600 
7 ” ” 100 ” 700 





62 spans = 10,750 
The width of the piers collectively was 1,005 


Making the total length of the bridge 11,765 


The Bill deposited this year by the North British 
Railway Company is for the construction of a bridge 
across the ‘Tay at Dundee, and for four separate 
railways, as follows: the first line commences by 
a junction with the North British Railway close to 
the junction of the same line with the Saint Andrew’s 
Railwa , near Leuchars, and terminates after a course 
of 7 miles 46 chains by a junction with line No. 2, 
close to the south side of the river or Frith of Tay. 
No. 2 is carried across the Tay, terminating on the 
north bank, and is 2 miles 74.10 chains long, and 
No. 3 connects the last named line outside the town 
of Dundee with the Dundee and Arbroath Railway. 
A fourth and short line effects a junction between 
No. 2 and the Caledonian Railway. The whole of 
this scheme presents flat gradients and easy curves, 
and is remarkable for the great engineering work 
which its formation would involve—the construction 
of the Tay Bridge, nearly 2 miles in length. It is 
proposed that this should be executed in 70 openings, 
four each of 60 ft. span, and gradually varying in 
height, at the rate of .68 ft. in each span, from a 
minimum of 70 ft. to a maximum of 73 ft. above high 
water ordinary spring tides. Following this le 
would be 15 openings each of 120 ft. s grad a 
varying in height, with a gradient of 15 in, in e 
span from 65 ft, 6 in. to 84 ft. 8 io, above ordinary 
high water. The crossing would be continued by 
18 openings, each 200 ft. span, and 100 ft. in height 
above high water, and completed by ede gery x 
each of 120 ft., gradually varying in height at 
rate of 2 ft. per span from 84 {t., the maximum to 
18 f{t.a minimum above high water. The first 19 
ings would be upon a rising 
the succeeding 18 would be 
mum from the bed of the channel to rails would be 
47 {t.; the rest of the bridge would be on a falling 
gradient of 1 in 60 to its termination, and this 
gradient would be laid out on a curve of 2 furlongs 
radius, so that the railway may take the necessary 
sweep to bring it with the Caledonian line, to 
whisk it is joined by the short spur (No. 4) 15.70 chains 


nder the title of “Thames Navigation,” and 





0 t, Mr. Leach, the Con- 
servaiors have deposited important founded 
upon the report prepared by Messrs. and 
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Railways, wit 
sare at re —— 7 peo 

rkeley, completing the route as length 
which ‘sould souple the ‘Midlend with the Great 
Western at the foot of the Stroud incline. — : 

This deposit for the Severn Junction Railway, 
Mr. James Bruulees as engineer-in-chief, shows a 
junction with the Great Western and South W 

ilway, at Lydney, in the county of Gloucester, near 
to the poiut where the Severn and Wye Railway 
leaves the main line, and terminates just after the 
crossing of the River Severn, with a h of 3 miles 
52 chains; at this point railway No, 2 commences, 
running parallel with the Gloucester and Berkeley 
Canal for a considerable distance, and terminating at 
4 miles 333 chains with » junction with the Bristol 
and Birmingham line of the Midland Railway, at 
Dursley Junction in the county of Gloucester. Two 
smaller lines, one of 454 chains, joining railway No. 1 
with the Severn and 


The railway, after it ; t 
Western and South Wales line, rises with a gradient 
of 1 > ary & 2s _ b Saeenk eof G hg 
tunnel, a in lengt. is 
crossing of the Severn lies immediately beyond. It is 
posed that this ing should consist of a viaduct 
bse yards in length, oa divided into 23 openings : 
one opening 100 ft. span, and 71 ft. above high water, 
two openings over the channel, each 300 ft. span, and 
70 ft. average height above high water, and nineteen 
openings of 100 ft. span 64it. above high water. 
ilway No. 5, 2 miles 16 chains in length, is proposed 
to connect the Midland and Great Western lines. 

The second scheme is, if not more comprehensive, 
at least bolder. Mr. Richardson is the engineer, and 
the deposit shows a railway, 7 miles 7 furlongs and 80 
yards in length, joining the South Wales Railway with 
the Bristol and South Wales by treans of a tunnel, 
7040 yards , carried beneath the Severn. This 
tunnel would be for a double line of way, and ap- 
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Undoubtedl scheme, if carried out, would 

afford the most direct route from Wales to all parts of 

the country; the difficulties of construction would, 
remembered 
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sion House Railway is the title of a second Bill de- 
sosited by Mr. Brunlees, and consists of two lines, 
one of which commences by a junction with the autho- 
rised line of the Tower-hill Extension of the Metro- 
politan Railway at Gravel-lane, and going eastward 
with a twelve-chain curve it reaches Whitechapel 
High-street, beneath the centre of which it runs, pass- 
ing 21 ft. under the Thames Tunnel Jine of the East 
London Railway, and about the same distance beneath 
the eastern extension of the same; beyond the High- 
street the line follows the centre of the Mile End-road 
to its termination, close to the new station of the 
North London Railway, at Avenue-road, in the parish 
of Bow. The total length of this line is 2 miles 
49.55 chains; its gradients are easy, it is entirely an 
underground line, and, as it follows the centre lines of 
the Whitechapel High-street and the Mile End-road, 
but little property would be required for its construc- 
tion. The second line commences by a junction with 
the Metropolitan District Railway a little west of 
New’Fast-street, and runs beneath Cannon-street, as 
far as Eastcheap, where it cuts through the houses on 
the north side of that thoroughfare; at Mincing-lane 
it again takes the middle of the road beneath Fen- 
church-street, and runs through Aldgate, into Aldgate 
High-street, where it makes a jnnction with railway 
No. 1 shortly after the commencement of that line. 
The total length of railway No. 2 is 1 mile 7.7! 
chains 

Mr. John Fowler and Mr. T. M. Johnson deposit 
lans this year for an extension to Kilburn of the 
Metropolitan and St. John’s-wood Railway, to join 
the present line at Victoria-road, and to terminate in 
the Edgware-road, opposite Willesden-lane ; the total 
ength would be 7 furlongs 4.55 cliains, and, with the 
lexception of a short length of 1 in 44, the gradient 
would be light ; the ruling eurve proposed is 10 chains. 

The third Bill to which the name of Mr. Brunlees 
is appended is for the Bristol Port and Channel Docks, 
and is a work in connexion with the dock at the en- 
trance of the Avon, already in course of construction. 
It is proposed to construct an embankment between 
the mainiand and Dumba!! Island, so as to divert the 
navigation of the channel round to the other side of 
the island, and to improve the entrance to the dock. 
An embankment of the eastern shore opposite Dum- 
ball Island is already in progress, and it is intended to 
extend this work across the stream to the island itself. 

Two rival (?) schemes are to be found for lines be- 
tween Barnstaple and Ilfracombe: the one by Mr. W. 
R. Galbraith commences by a junction with the Lon- 
don and South-Western Railway near Tawstock, and 
takes a west and north-westerly direction to IIfra- 
combe. This has a length of 13§ miles, upon which 
occur 3 miles 34 furlongs of 1 in 40, and a shorter 
gradient of 1 in 37. The second scheme, which has 
three engineers’ names attached to it, takes a more 
direct course, and a length of 11 miles 38.5 chains, 
and is also a surface line, with generally better 
gradients, although the ruling incline is 1 in 27. 

Mr. M. O. Tarbottom deposits plans for the con- 
struction of Gunthorpe-bridge across the Trent, in 
the county of Nottingham, one opening of 100 ft., and 
four of 50 ft. 

The Gloucester and Berkeley Canal Company pro- 
pose to construct a new entrance from the Severn, 
and a dock in connexion with it, to the south of the 
existing contracted mouth of the canal. The proposed 
entrance would be excavated from the rocky shore of 
the Severn, and lead into a large tidal basin, closed at 
each end by locks, beyond which a dock extends to 
within a short distance of the existing canal, the junc- 
tion being made by a short branch from the canal into 
the dock. In the western end of the latter a graving 
dock would be placed. It is proposed that the depth 
of the tidal basin should be 31 ft. 6in., and that of the 
dock 20ft. Gin. The tidal basin would be about 
300 ft. wide and 700 ft. long, and the dock 400 ft. in 
width at one end, decreasing to 200 ft. at the other. 
This scheme also includes the construction of a river 
wall and timber pier at the new entrance. Mr. T. E. 
Harrison, of Westminster, and Mr. W. B. Clegram, of 
Gloucester, are the joint engineers. 

Mr. J. Newlands, the borough engineer of Liver- 
pool, and Mr. E. N. Robson, architect and surveyor 


or 


to the Corporation, deposit extensive plans for nume- | 


rous alterations and improvements of that city, in- 
cluding the construction of some new streets, the 
widening and stopping up or diversion of many more. 
This Bill possesses, however, entirely local interest. 
The Birmingham Waterworks Company, by their 
engineer, Mr. John W. Gray, their consulting engi- 
neers, Thomas and Charles Hawkesley, and Messrs. W. 
Fowler and Sons, surveyors, deposit extensive plans 
for the construction of new waterworks. The scheme 





comprises the construction of a conduit 23 chains 70 
links in length, leading from a millstream to the 
eastern end of a new reservoir, to be made upon the 
valley of the river Bourne, which stream would be 
taken by the company. This reservoir would be about 
264 chains long and 16} chains wide. From its 
western end a line of conduit 40 chains long leads into 
the new filter beds proposed to be constructed. Ad- 
joining the filter beds a second reservoir would be 
made to receive the water from a portion of the river 
Blythe, which would be taken, and across which a 
weir would be thrown, immediately below the point 
of intake of the conduit conducting to the reservoir. 
A pumping engine close to the filter beds would 
transfer the water into them from the reservoirs, and 
force it into a distributing main 8 miles 54 chains in 
length, which terminates by a junction with the exist- 
ing mains of the company beneath the Birmingham 
and Lichfield high road, close to the existing engine 
house of the company, and between their reservoirs 
and the Birmingham and Fazely Canal, near the cross- 
ing of the Loudon and North-Western Railway over 
the river Tame. This Bill also includes the construc- 
tion of several short lengths of conduits in connexion 
with a smaller reservoir to be made, and a well and 
pumping station close to the Worcester and Birming- 
ham Canal, and feeding a line of pipes which make a 
junction with the existing mains of the company at a 
point where the Bristol-road to Birmingham intersects 
Edgbaston-lane. 

Besides the Tramway Bills the deposits for Metro- 
politann work are somewhat scanty. 

Only one Subway Bill has been deposited, that by 
Mr. P. W. Barlow for the construction of a tunnel 
beneath the Thames, between Southwark and the City. 
It would commence at the junction of Blackman and 
Great Dover-streets, Southwark, about 47 ft. 6in. 
below the street level, thus descending with gradients 
of 1 in 36and 1 in 40, and a length of horizontal as 
far as the river bank, at which point it would be 
82.33 ft. below high water. In crossing beneath the 
river the subway would rise with a gradient of 1 in 40 
to the City side, where the depth below high water 
would be 65.83 ft., rising thence with a gradient of 1 
in 36 it reaches the shaft on the City side, situated 
at Martin’s-lane. The subway would run diagonally 
across the river, intersecting the shore line just above 
London-bridge, on the Surrey side, and passing 
beneath the Old Swan pier, and up Swan-lane in the 
City. 

The London and North-Western and-Charing Cross 
Railway, with which the public have been made so 
familiar in all the phases of its life “from the cradle to 
the grave,” has been “ resurrected” and delivered into 
the Private Bill Office as something bran-new, by a 
Mr. G. Elliott ; we need say nothing of the scheme, 
but the deposit is really a curious one, and worth in- 
specting ; probably, if it lives so long, the Select Com- 
mittee will make remarks upon it. 

The rest of the proposed Metropolitan Bills may be 
briefly alluded to. Messrs. Richardson and Imray de 
posit an Islington line, commencing at Essex-road, 
near St. Peter’s-street, which running down parallel to 
Bunbill-row, terminates at Moor-lane behind the Little 
Moorfields Station of the Metropolitan Railway. 
Messrs. E. and A. Wilson deposit a Fulham, Hammer- 
smith, and City line; Mr. John Fowler the deviation 
of the Metropolitan District from Blackfriars to the 
Mansion House; Mr. E. Wilson the Great Fastern 
Metropolitan from Hackney to Shoreditch High-street. 

Of the twenty-four tramway schemes, seven are for 
the metropolis and suburbs ; yet these have contrived 
to throw a network of lines all over the metropolis. 
The London Street Tramways, by Mr. Thomas Bouch, 
occupy the ground between Holloway and the Black- 
friars-road, and from Holland-park to the City-road. 
The “ Metropolitan Street Tramways,” by Mr. Bouch 
and Mr. G. Hopkins, propose to lay down rails in the 
South of London, in Clapham, Brixton, and Stockwell. 
In the North London, Messrs. Lucas and Wilkinson 
have turned their attention to the district between 
King’s-cross and the Marble-arch, the Swiss Cottage 
and Tottenham-court-road. “ ‘The North Metropolitan 
Scheme,” Mr. G. Hopkins, proposes to connect the 
neighbourhood of Highgate, Seven Sisters-road, Cam- 
den-town, and the City. Mr. J. Kincaid has three 
deposits—the Pimlico, Peckham, and Greenwich 
Street Extensions (two Bills), and the East London 
Tramways. The Elephant and Castle is the centre 
from which the various lines included in the first Bill 
radiate, and the last, which was not received at the 
Private Bill Office till the 1st of December, runs from 
Tower-hill, along the Commercial-road, as far as Lime 
house Church. 

Reviewed collectively, the assembly of plans at 


Westminster gives an encouraging indication of fresh 
energy in the profession; and altbough a large num. 
ber of the Bills will of course fail in passing their first 
ordeal, many of the more important ones are sound 
and serious projects. And at last it seems certain 
that we shall have tramways established for the ac- 
commodation of our suburbs. We have been a long 
while coming to it, and even now we shall expect to 
find as much opposition to their introduction as if they 
were new institutions, and had not been established 
successfully a quarter of a century elsewhere. 


SOMERSET HOUSE ACCIDENT. 

Tue accident at Somerset House—if a catastrophe 
resulting from the operation of well-known and im- 
mutable laws of Nature can fairly be styled an ac- 
cident—has fortunately afforded a subject for a few 
paragraphs only in the daily press. By good luck the 
element of time was involved in the problem of proba- 
bilities im the present instance, and the fall of the 
girders, which was certain to occur sooner or later, 
took place at the most opportune moment; had the 
girders kept to their work bat five hours longer, the 
resulting tragedy would have afforded a theme for 
many articles instead of receiving but the small 
publicity of a few casual paragraphs. 








The whole history of the failure and its origin may 
be readily explained without diagrams, and with the 
aid of but few figures. The site of the accident is the 
east end of the river terrace of Somerset House, and 
the immediate cause of the same was the fracture of a 
cast-iron girder, by which an area of about 70ft. by 25 ft. 
of the terrace floor was thrown upon and through the 
floor underneath. Three main girders resting upon 
piers projecting from the general face of the wall, by 
which the effective span was reduced from 25 ft. to 
19 ft., divided the length of 70 ft. into four bays, and 
ineach of these bays three cross girders, carrying 
two ring brick arches, with 1 ft. of gravel on the 
top, were joggled into the main girders, one cross 
girder occurring at the the centre of the span, and the 
other two at distances of 3 ft. from the respective 
piers. It was at one of the latter points that the 
weakness of the structure was first evidenced ; the 
fractured section there disclosed three terrible flaws, 
as shown on the accompanying cross section, the one 
on the outer edge of the botiom flange being no less 
than 11 in. deep. These flaws were no doubt induced 
by the vicious form of the casting at the point where 
the cross girder was dovetailed into the main girder. 
We propose in the first place to eliminate the factor 
of safety provided by the architect of the Somerset 
House terrace, assuming the castings to have been of 
good quality throughout ; we shall then ascertain how 
far the results will be modified by the flaws brought 
to light by the recent failure. 

Referring to the sketch of the girder, it will be seen 
that, at the point of fracture, the form of cross section 
is a |, the vertical web being 1 ft. 6 in. x 1}in. about, 
and the bottom flange 7} in, by 1g in. average thick- 
ness. Between the cross girders a top flange 34 in. 
wide is introduced, but of course this does not affect 





the strength of the girder as far as the present in- 
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KANSAS AND CAMERON RAILROAD. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow -Iron Market.—The price of Seotch pig iron 
has not Sear of hich during the last three years as f bas 
been since last week's report. This day week 56s. 4d. cash, 
and 56s. 9d. one month were obtained for a large amount of 
iron, but those prices were not maintained. On ——- 

ices oscillated between 56s. 4 d. and 56s. 14d. cash, 

Pie Tha. and 55s. 10}d. one month. Several alterations took 
place during Friday and Monday, but yesterday the market 
was again strong, and a large business was done at advanced 
prices, 56s. 3d, cash, and 6s. 6d.ene month. To-day the 
prices bave been 66s. 2d. to 56s. onsh, and 56s. 4}d. to 

one month. Coltness No. 1 and Gartsherrie No. 1 aro both 
quoted at 63s. ; No.1 G.M.B. at d€e. 8d. and No. 3 at 54s, 9d. 
to 55a, Messrs. Connal and bg le a: for last month 
says:—There has been « large busi done during the 
month, at steadily advancing prices, with a feeling of 
confidence. The stock in store has been red 835 tons, 
and amounts te 329,170 tons, as follows :—312,340 tons in 
Connal and Co.'s yards, with warrants cireulating for 301,300 
tons, and 16,830 tons in Canal Co.’s yards, with warrants 
for 15,800 tons. Last woek’s shipments were aay under 
those in the corresponding week of last year, sti Se were 

retty comsiderable, 9444 tons. The imports of Mi 

rough irom were only 650 tons for the week. 

Fai Association.—At the ordinary meeting of this 
association, held last week, a paper was read by Mr. G. T. 
Biair “On Sugar Machinery at Home.” It treated of the 
several modes of refining cane and beet sugar, both those at 

resent in use and those which were formerly in use. An 
interesting discussion followed. 

Association of Engineers in Gla — The usual wath 
meeting of this association was held last night—Mr. W. G. 
Bowser, president, in the chair—when Mr. Charles Smith 
read an interesting paper, illustrated by numerous models 
and drawings, on “Advanced Marine Engineering ;” and 
alluded, in the course of his remarks, to the late Mr. John 
Elder im very eculogistie terms. Votes of thanks to Mr. 
Smith and the chairman were awarded at the close. 

Fall of Roof at the New Caledonian Railway Station, Edin- 
burgh.—On y afternoon nearly the whole of the roof 
at the new Caledonian Railway Station, Edinburgh—now in 
the course of construction by Messrs. Beattie and Son—gave 
way, and came to the ground with a tremendous crash, 
bringing with it the north side of the erection and the iron 

illars supporting the centre roof. Considerable progress 
fad been made by the contractors in carrying out the build- 
ing. The southern and eastern portions of the roof covering 
the booking-offices and waiting-rooms were in course of 
being slated. The double roof covering the rails was sup- 
ported by a range of iron pillars resting on wooden piles 


was expressed that the ing action might be due to 
nitrie acid resulting from the oxidation of the ammoniaca] 
gas which is ted during the decomposition of the 
excreta: but this difficulty is opposed to that hypothesis, 
namely, that the deposit on om contains no nitrates. 
Mr. Stanford strongly recommended the substitution of 
earthenware or cast-iron pipes for the lead pipes now in use ; 
and Dr. Fergus, who first drew attention to the connexion 
between the existence of the deterioration in the pipes and 
the liability to gastric fever, diphtheria, &c., urges that the 
soil pipes should be ventilated. 
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erg Aig 4 instituted last week at the 
Tewn Hall, Aberystwith, by Mr. Arnold Taylor, in com- 
fae ees ee the Local Government Offices, 
don, by the Aberystwith Town Commissioners, relative 
to the merits of the different schemes which have been 
brought forward for the supply of water to the town. 
water question was mooted in 1867, and has continued tothe 
present time. Ata meeting of the commissioners, on 
the 4th of September last, it was resolved that the scheme 
by Aer. Dunean, C.E., and engineer of the Liver- 
Waterworks, should be ther scheme was 
an extension of the existing reservoir, but this was con- 
demned by Mr. Duncan as being i t, as it would not 
furnish 600,000 gallons per day. The Domen scheme, pro- 
posed by Mr. Duncan, was condemned by Mr. Ellis, on ac- 
count of some of the landowners being opposed to it, and 
that Mr. Duncan prepared his svees under the impression 
that the cateh ground was much larger than it would be 
proved to be. The water also was very impure. Mr. Ellis 
was also of opinion that a large quantity of the water in the 
valley would not go into the proposed reservoir. In reply to 
this Mr. Taylor said Mr. Duncan was not a foolish man, nor 
a person likely to make foolish reports. It was also urged 
against Mr. Dunean’s Domen scheme that one of the streams 
received pollution from several farmyards; but Mr. Taylor 
told them that no person had a right to pollute a stream, and, if 
necessary, the commissioners could have power in their Act 
of Parliament to prevent landowners polluting the river, and 
they could compel them to divert the source of pollution. 
Mr. Hughes, one of the promoters of the new water supply, 
and at one time a supporter of the Domen scheme, was now 
o to it, as he was convinced sufficient water could not 
be obtained. Ifthe Domen scheme was carried out he be- 








A very important 


lieved it would poison the 10,000 inhabitants of Aberyst- 

with, besides costing from 12,0001, to 15,9001., whereas a 

et supply of water could be obtained from the Llan- 
arn 


‘ for 20001. or 25001. This was a scheme 
prop iby r. Green, a local engineer, who was 





driven into the forced earth which formed the found 
and was bound by iron tie-rods stretching between the points 
of the couples. The length of the building thus constructed 
was about 400 ft. by nearly 100 ft., and an outlay of from 
80001, to 10,0007. had already been incurred. What may 
have been the cause of the accident is not as yet known, but it 
is believed that the tie-rods of the roof had given way. It will 
be a considerable time before the ground in the interior ean 
possibly be cleared from the wreck of wood and iron with 
which it is encumbered. The iron pillars, although thrown 
down with the rest of the structure, appear to be compara- 
tively uninjured ; but the whole of the beavier parts of the 
woodwork are so smashed as to be rendered totally useless. 
Portions of the roof have fallen bodily in lengths—in some 
cases having the slates still in the same position as before 
they fell—and to a great extent the lighter wood, such as 
sarking and lining, bas suffered but little damage. It is 
likely the loss caused by the occurrence will be from 
15001. to 20001.; and whether this will have to be borne by 
the company or the contractor will not be known until in- 
vestigation has been made into the cause of the accident. 
It was intended that the new station should be ready by the 
ist of February next, and efforts will still be made to 
out the original intention. The examination instituted 
yesterday has determined that not more than a tenth of the 
dislodged material has been rendered useless. The suspicion 
regarding the tie-rods has almost been confirmed. 

Some New in the Dundeo Building Trade—Raising 
a Roof om Screw-jacks.—Messrs. Keiller and Son, marmalade 
manufacturers, Dundee, have a two-storey warehouse which 
they wish to convert into a buil three storeyshigh. For 
this purpose they have employed Mr. W. Philip, jun., joiner, 
who conceived the idea of raising the roof, just as it Is, the 
requisite number of feet above the present walls, and then 
building up the space underneath it. He accordingly fixed 
along each side of the floor of the storey pea stron, 
screw-jacks. On these be placed upright planks of wood, 
which ate pressed against the couples of the roof, and by 
these means it was slowly raised from the walls. The sup- 
porting beams between the jacks and the couples were 
engthened as the roof was gradually raised, and, after two 
days’ labour, it had been forced up nearly 12 ft. The roof, 
it may be mentioned, is 115 ft. in length, and the “ elevation” 
to which it has been subj has done it very little injury. 

Deterioration of the Lead Pipes of Water Closeta.-—At 
the meeting of the Chemical Section of the , Phi i 
Society on Vonday night, Mr. E. C. C, Stanford, F.0.8., 
drew attention to a serious sanitary defect in the 
water-closet arrangements of Glasgow, and which until very 
lately has remained quite unobserved as a cause of disease. 
After from ten tosixteen years’ use the leaden soil pipe in 
the first bend from the water “trap” becomes quite riddled 
with holes in the upper part, and thus a ready means of 
egress is obtained for the sewer gases. The greyish-white 
deposit which is found inside the bend, in the air space, is 
sometimes found to contain fully 90 per cent. of carbonate of 
lead. There seems to be something quite peculiar in the 
water with which Glasgow households are supplied from 
Loch Katrine. It contains an unusual quantity of dissolved 
oxygen gas, and this seems to account for the rapidity of the 
action shown by Loch Katrine water upon lead. An opinion 


pre’ 

to erect an engine, and carry out the whole of the work for 
25007. Evidence was given on behalf of the Lianbadarn 
scheme. The expense of building and engines would be 
20001, and the working expenses 10s. per day or, with 2s. 
interest, 12s. per day. buildings were placed at 250/., 
and meking connexions, 300/., and the cost of boiler, pumps, 
and buildings, &c., 4501. It was considered that for 3000/. 
very efficient machinery could be got, and by capitalising 
2001. they would get another 10001, which would make 
40001. By having a double engine the necessity for havin 
a storage reservoir would be obviated, the water being ; pum 
direct. Mr. G. G. Williams explained bis scheme, the Cwm 
Valley scheme, the estimated cost of which was 85002. but 
this was objected to by some persons who said that ap un- 
ceasing supply of water could not be obtained as the spring 
was dry for weeks lart summer; and the lowest cost 
of excavating the reservoir alone would be 6,700/. The 
Nantes scheme was pro Mr. George Jones, C.E. 
The place was at an elevation of 260 ft. above the level of the 
town, and the water was quite free from vegetable or organic 
matter. The water would be brought in iron pipes from a 
reservoir capable of holding 200,000 or 300,000 gallons, the 
estimate cost of which would not exceed 50001. Samples of 
water from the various sites, for analysis, are to be supplied 
to Mr. Taylor, whose report will undoubtedly be for the good 
of the rapidly increasing town of Aberystwith. 

The Pembroke and Tenby Railway Company have con- 
eluded arrangements with the Lords of the Admiralty for an 
extension of their line from Gwyther-street into the Pem- 
| broke dockyard. The route will be from the present termi- 
| nus, across the upper part of Water-street down by the backs 
lof the houses on the north side of Diamond-street, to the 
| northward of King-street, entering the dockyard some dis- 
[tance above, and to the southward of the north-eastern 
| Martello Tower. This extension will save fess ar a ex- 
| pense in conveying armour-plating, coals, other stores 
tothe yard for the use of te os . Large quantities of 
steam coal are sent down from the Aberdare valley to the 
dockyard, and it is expected that the fleet will coal at. Pem- 
broke in the ensuing spring. 

The double serew gunboat Bittern has been undocked at 
| Pembroke, and it is her trial trip will be made 


} the present 5 
by the of at ‘the quality and price of 
in that town, and some little time agoa new com: was 
for the of remedying the evils complained of. 
The new company has offered to purchase the existing works, 
jand to give advantageous terms for them, but have been 
refused, as the old company believes in itself as able to com- 
mend a proportion of the business from the consumers, and 
to be able to hold their position. The contract for erectin 
| the new works has just been given to Messrs. Williams an 
| Bolton, of Swansea, who are to commence operations forth- 
| with, the directors hoping to be able to supply consumers 
before April next. 

At Swansea 250 new gas shares, of the nominal value of 
251, were submitted for public competition, and realised on 
an average 32/. 17s. 6d., and cleared over 2000/. more than 
the reserved price. 











On Monday morning a 
Vochrhiw nh seusted 

Two men were ascending in the usual way, 

260 yards from the surface the winding rope 

men were precipitated to the bottom of the shaft, the depth 
of which is 400 yards. It is almost needless to say that the 
rep meal my dashed literally to pieces, their 

ing placed in two sacks. 

It is stated, on pretty good authority, that the Bri 
Works at Chepstow will be reopened forthwith by Mr. Fineh, 
whose men have all returned from Cardiff, and brought their 
tools with them. The rumour has given t satisfaction 
to the inhabitants of Chepstow, the trade of which received 
a.serere blow 1 gee oaptege of the works sime time ago. 

The of the Nut and Bolt Company, 
whose are at Cwmbran, Monmouthshire, have pre- 
sented ween F. W. i 
their marriage), token of their 
very handsome pianoforte, accompanied b 

ting them upon the event, and welcoming Mrs. Ra- 
to Cwmbran, .., 

iron trade of South Wales continues in a satisfactory 
and al the time of year has now arrived 
their purchases, rail contracts are 
being offered with tolerable freedom. Owing to the heavy 
engagements entered into by Belgian and French houses, 
there is not that keen competition existing as was the case » 
few months and at the present time there are several 
contracts im the market, which could be readily obtained if 
makers felt to accept them. American orders 
booked some two.or three months ago are being vigorously 
completed, and clearances at the Tocal ports are rapidly 
effected. There is a revival inthe Indian trade, and a fair 
pros of transactions with the South American States in- 
ereasing. Bars sell freely, the demand having increased, it 
is thought, by the high price asked for Staffordshire bars. 
Plates suitable for iron shipbuilding will, it is expected, be in 
greater request, consequent upon the building of a large 
number of new steamers suitable for the Suez Canal. Pig 
iron of the best brands command a better sale, at slightly 
advanced prices, but there is little inquiry for interior 

qualities. 

There is no improvement to note in the tin-plate trade, 
but the large decrease in the make cannot fail to havea 
favourable effeet upon the market at no very distant date. 

The improvement which recently set in in the steam 
coal trade is fully maintained, and proprietors are fairly 
placed for orders for the mail packet stations and principal 
foreign markets, but prices are still said to be so om as to 
leave but little margin for a profit. Should, however, the 
demand continue good, prices will probably improve at the 
commencement of the New Year. The cold weather has 
eaused an increase in the demand for house qualities, but a 
much larger increase must take place before the resources of 
the district will be called into requisition. 

Tue “ Iupprtat Prrextu.”—Mr. J. L. Haddan, the en- 
ineer-in-chief for Syria, and son of Mr. J. Haddan, the well- 
nown London engineer, had recently the honour of photo- 

graphing the Emperor of Austria and his suite, on the 
occasion of the late Imperial visit to the Holy Land, His 
Majesty graciously p ted Mr. Haddan with a diamond 
ring, as a souvenir of the occasion. 








Tux Suz Caxat.—A notable fact in connexion with ine 
Egyptian eanal occurred on Thursday last. he Blue Cross, 
a vessel of 1000 tons burden, ¢ in London for Calcutta 
vid Suez. She draws only 17 ft. of water, has been built ex- 

ly for the trade, and is the property of Messrs. T. and 

y. Smith, of Crosby-square. Captain Kennedy, her com- 
mander, has no doubt of the complete success of the venture, 
and hopes to be back in London on the Ist of April. The 
saving of time on the double voyage will be about five 
mon The toll for each passage through the canal will be 
5601., but at least double that amount will be saved in coal, 
seamen’s wages, rations, &c. 


Teteerarn Concessions,—Tho Russian Government has 
granted a concession of thirty years to M. Titgen, Councillor 
of State to the King of Denmark, M. Erickson, a merchant, 
and M. Pallisen, consul- ral for that country at St. 
Petersburgh, for the establish t of submarine telegraphic 
ease Seoear iM thenghao aw Yokohama, or 
Nan i, in Japan; and , Fou-djaon, and Hong- 
Kong, in China. The company thus formed will ask for 
the authorisation of the Chinese and Japanese Governments, 
and the Russian executive will lend its good offices in the 
matter. The concessionaires bind themselves to attach this 


system of raphy to a.station and telegraphic line of the 
state in amie i Asia 


Tre East Lospox Rattway.—The first section of this 
company’s line was formally on Monday from New 
Cross to the north end of the Tunnel at Wapping, 
about, three miles in length. The line was in excellent con- 
dition, and the train consisted of new carriages, affording 
ample p ion for third-class passengers. The sta- 
tions at New Cross, 


, Rotherhithe, and Wap- 
ck a Yep The line is to be 
worked by the London, ‘ 

Company. are to be 23 trains each way on wee 


well . 

Brighton, and South Coast ages J 
days, and 20 trains each way on Sundays. The works re- 
maining to be completed on the Surrey side are the connect- 
ing line with the South Eastern Railway, and the junction 
with the up main line of the Brighton Railway ; cal on the 
Middlesex side, the continuation of the line from Wapping, 
under the London Docks to Brick-lane, the point of junction 
with the Great Eastern Railway for , and 
the junction with that line near Bethnal-green, for the goods 
and mineral traffic, together making about 34 miles of line 
to construct. The expenditure to the present time has been, 
on the south side of the river, including the Thames Tunnel, 
976,47 4/., and on the north side of the river, 381,5161., to- 
gether 1,357,9907. 
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THE PATENT JOURNAL. 


ca. end of potass and its 

3089. THOMAS BEVINGTON and Syoney CourTAvLn, Spa-road, 

fe , and vce A aueny Norpers, 1, Almorah-road. 
siington, “ 

ore, part of which 
and pile-driving 
have to be raised and dropped. 

312i. Henry Beranxnoviit Bartow, Manchester, “Certain im- 
provements in knitting machines,” 

3219. JossrH Convexse Herwoon, New York, U.S., “Improve- 
ments in weighing machines or scales.” 

231. AnTow BouLKken, Varel, Oldenburg, “Improvements in 
terriers or ground augers.” 

3260, MARTIN BENSON, 9, Southampton-baildings, “ Improvements 
ina machine for dusting brand, or separating the flour from the 
brand after it has undergone the usual process of bolting, and 
also for cleaning cracked wheat and other grain.” 

3270, Samcen WriisamM SHaw, Bower-hill House, Maidstone, 
“ Improvements in the means and method employed for burn- 
ing bricks,” 

3274. Wiiitam Epwaabd Gepoe, 11, Wellington-street, Strand, 
“A new or improved composition to be used as a coating 
for preserving metal and other surfaces, aleo as a cement or 
luting.” 

3285. CLovis Destne SArntogor and Cuartes Povcen, 2, Rue 
Ste. Appoline, Paris, “ Improvements in preventing and ro- 
moving incrustations in steam boilera.” 

3301. WritLtAM LANCASTER, Manchester, “ Improvements in far- 
naces for steam boilers and other purposes,” 

3314. THomMAS MARSHALL, 29, Clyde Place, Glasgow, “A new or 
improved composition for the prevention of fouling of ships’ 
bottoms and other articles in continuous or frequent contact 
with water.” 

3320. Georcke Rowe SwWEeTserR and George WADMAN, 9, Essex- 
road, Islington, “Improvements in machinery for working 
wood,” 

3323. Ernst Kortine, Oakley-road, Islington, “ improvements 
in apparatus for feeding boilers and for raising and forcing 
fluids generally.” 

3325. JouN PiInkerTON Kern and WILtiAM MoGer, Paisley, 
“Improvements in apparatus for winding thread or yarn upon 

pirns.” 

3327. MATTHEW SHELLEY, Georges-square, Hoxton - square, 
Hoxton, “ An improved vent peg for preserving liquors of all 
kinds.” 

3329. Gzorce Perri, Rochdale, “Improvements in the pre- 
paration of ashes for the manufacture of manure, and in the 
separation of cinders therefrom, which improvements are also 
applicable to the preparation of materials used in the manufac- 
ture of bricks and tiles.” 

3331. SaM MENDEL, Manchester, “ An improved mode of packing 
bales of cotton and other fabrics.” 

3332. Jaco’ DocKRAY, Quebec Foundry, Leeds, “ Improvements 
in machinery for drying, dressing, and finishing thread, twine 
cords, and ropes . 


$333. JouNn HARTLEY and ZACCHEUS SuepeEN, Halifax, “ Improve- 
ments in wrought iron boilers for hot-water apparatas.” 
3334. THomas Evans Lunpy and Jomn Lingarp DcngaM, 


166, City-road, “New or improved means of communication 
between passengers in cabs, private carriageg, omnibuses, 
tramroad ears. and other such like vehicles, and the drivers or 
conductors thereof.” 

3336. RoserTson CLEWwSs, Dundee, “Improvements for weaving 
textile fabrics,” 

3337. RicHARD Kere Mitier and Arranam Borpery Henpent, 
Edinburgh, “ Improvements in pumps.” 

3338. James Oxsox, Glasgow, “ Impovements in machinery or 
apparatus for geoffering and plaiting textile fabrics.” 

3339. Witi1aAm NewTon Mac CARTNEY, Glasgow, “ An improved 
carriage for passengers.” 

3340, WritttamM Bayiiss and Moses Bayitas, Monmore-green, 
Wolverhampton, “ Certain improved means for making or pro- 
ducing cast-iron earth screws for the lower parts of fence, 
telegraph, and other posts or supports, and which said im- 
provements are also applicable for other purposes.” 

3341, ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “An 
improved revolving battery gun.” 

3343, WiLutam Epmonpson, James Epmonpson, Frepericx 
WriuAM Epmonpsox, and Richarp CUNntirre, Manchester, 
“ Certain improvements in machinery for engraving cylinders 
used in printing.” 

3344, CHARLES DENTON ABEL, 20, Southampton-buildings, “Im- 
provements in the means and apparatus for utilising streams, 
subterranean and other springs, lakes, ponds, and other surface 
waters as motive power.” 

3345. Joun Cocnraye, Grange, Stourbridge, “ Improvements in 
pipes, tubes, or conduits for the conveyance of letters, parcels, 
and other objects by pneumatie agency.” 

3346. Henry Witson, Stockton-on-Tees, “Improvements in 
lubricating spparatus for stedm engines, steam hammers, and 
other mechanism in which steam is the motive power.” 

3349. Jonn TaYLor, Wigan, “Improvements in the construction 
of furnaces.” 

3351, Tuomas AITKIN, Irwell Vale Mill, Helmshore, near Man- 
ehester, “An improvement in - washer cloth’ to be used in 
spinning or similar machinery.” 

3352. WitLLiaM TeMLeTT, Union-street, Borough, “ Improvements 
in banjoes and certain other stringed instruments,” 

3353. Tuomas Riptey Hetuerinetos, Manchester, “ Improve- 
ments in machinery for preparing, spinning, and doubling 
cotten and other fibrous materials.” 

3354. Davin MoreaNx, Burntisland, “Improvements in the 
manufacture of lubricating oil or grease.” 

3356. SALoM HENRY SaLoM, Regent-street, “An improved ap- 
paratus or instrument for clipping or shearing the hair of horses 
and other animals.” 

3369. Joun HAZELL Fraser, Bromley-by-Bow, Improvements 
in boilers.” 

3360, Samus. L. Loomis, South Byron, U.S. “A new snd 
improved apparatus for tightoning and holding window 
sashes.” 

3361. Jown Macwert, Kensington, “Improvements in lucifer 
match and fasee boxes or cases, end in frictional surfaces for 
igniting lucifer natches and fusees.” 

3362, JonN MoseLny, Newcastle-upon-Tyne, “ Improvements in 
the mode of warnsing feet, and in apparatus for this purpose,” 
3363, Josern Burnovens, juv. Newark, New Jersey, U.S. 
“ |mprovements in electro-magnetic machines, and in magnets 

for the same, and for other purposes.” 

2364. Bonar? W1Ls0n, Patricroft, mear Manchester, “ lmprove- 
ments in the construction of hydraulic presses and other 
hydraalic machinery.” 


JONATHAN I 5m Ivenam, and Heaney Iveman, 
3369, ATHAN IN@HAM, JONAS 
near Bradford, and CAuLEs 








Surtu, Horton, near 
Bradford, * impr in shuttles for weaving.” 

3370. RegINnaLp HENNELL, i in the con- 
pavements for otber . 

and in the of taking up such pavements wi tect 
“rs Hawskinas, -road, “improvements in 
3372, Guores Rrrcnre, hitt-road, Lewisham-road, and 
Jonn Rrroutx, 9, Stonefiel Barnsbary, “ Improvements 

in tenta, bh hades, and brellas.” 


3375. EDWARD ELLIS ALLEN, 33, Pelham-place, Brompton, * Im- 
provements in the construction of tramways, and in engines 
and carriages employed thereon.” 

3376. HENRI ADRIEN BONNEVILLE, 10, Sackville-street, “A new 
and improved steam-boiler supply cock.” 

3377, Hewat ADRIEN BONNEVILLE, 10, Sackville-street, “Im. 
pro in electro- tall rs va 

3379. SAMUEL GREENE ARNOLD, Providence, Rhode Island, U.S., 
“ Improvements in saws and saw teeth, and in machinery for 
manufacturing the same.” 

5334. ANDREW NAIBN, Leith, “ Improvements in steam carriages 
for common roads, and in part applicable to railway locomo- 
tives.” 

3385, Frepericx Foster, Lansdowne Cottage, Essex-road, 
“ Improvements in pressure gauges.” 

8386. Jonw Henny Jonnson, 47, Lincoln’s-inn-felds, “ Improve- 
ments in machinery or appsratus for grinding saws.” 

3387. Henny CHRISTIAN Loanrra, Renfrew, * lmprovements in 
motive-power engines.” 

8358, ANDREW MCNewA, Liverpool, “A safe for ships and other 
navigable vessels carrying mails, specie, and other valuables.” 
3389. FREDERICK JOHN GRANVILLE, Glencrawhery, Douglas, 
Isle of Man, and Henry Garpner, Elm Bank, Oakfield, 
Liverpool, “Improvements in advertising sheets or papers, 
being an improved means of advertising, and in apparatus for 

the production of such advertising papers.” 

3390, Wiliam THOMAS, Lianelly, “ Improvements in obtaining 
power.” » 
3391. James Fooo, Edgeworth, “Improvements in machinery 

for dressing flags and stone, and other hard materials.” 

3393. JOHN NoxuRIS, Manchester, and Epwin Lowewourn, 
Winewall, near Colne, “ Improved self-acting apparatus for 
placing fog signals upon railways.” 

3394. JoserH DUNKERLEY, Audenshaw, and Bensamin Dun- 
KERLEY, Stockport, “ Improvements in machinery or apparatus 
employed for felting or * planking’ the bodies of hats, bonnets, 
or other coverings for the head, which machinery is also 
applicable for felting woollen cloths.” 

3395, JoHN Biron Pavpon, Hove, “ Improvements in apparatas 
used in the manufacture of gas,” 

3396, DAWsON MILes, Boston, U.S., “An improved mode of and 
apparatus for lighting and extioguishing gas by electricity,” 

3397. James TURNSULL, Edinburgh, “improvements in connect- 
ing and disconnecting carriages and wagons on railways, and 
in the apparatus connected therewith.” 

3398. Samvet Ceatwoop, Bolton, and Tuomas Srurgxox, 
Manchester, “Improvements in apparatus for forcing and 
drawing fiuids and liquids.” 

3399. MICHAEL Henry, 68, Fleet-street, “Improvements in 

apparatus for moving or transporting railway carriages and 

other heavy bodies from place to place,” 

3490. Jamzs Downs, Kingston-upon-Hull, “ improved hydraulic 

presses ased for seod-crushing, oil-expressing, and other similer 

purposes,” 

2401. Wiis1amM CHARLES MANN, Leeds, “ Improvements in the 

manufacture of hats and in the machinery used therein.” 

3402. Puitie Cuartes Evans, Briscomb Mills, and Henny 

James Hooe Kine, Glasgow, “ Impr in apparatus for 

feeding wool, cotton, or other fibrous materials to carding ur 

other machines,” 

3404. Tuomas RricHARDSON, Manchester, “Improvements in the 

construction of compound forms and desks or tables for schools 

and other similar purposes.” 

3406. Bensamin GoppARD and WILLIAM FiNLey, Stockport, 

“Improved machinery for pill mass-mixing and pill making, 

mixing plastic substances, making plaster rolls, and for other 

similar or egy me purposes.” 

$408, WILLIAM Bert LAKE, Southampt 

provements in machinery for propelling ships.” 

3410, AITKEN MCDOUGALL, Manchester, “ Improvements in the 

manufacture of blacking.” 

3412. Leoxanp Mownt, Bromley-by-Bow, “Improvements in 

machinery or apparatus for filling match splints or other 

splints, whether made of wood, wax, glass, or of any other 
material.” 

3414. George MatrHew Fewton, 6,7, and 8, Well-street, “ Im. 

provements in collars, cuffs, and other similar articles.” 

3416. Wittiam Pow.itt, Charilotte-street, and WILLIAM Jonny 

KNOWLEs, Alton-street, Blackburn, “Improvements in ma- 

chinery for washing, wringing, mangling, churning, and mixing 

fiuids.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 

3441. Wit.11AM Brooxes, 62, Chancery-ane, “ Improvements in 

sewing machines.” 

3456. Wiiatam Rosert P ig 

provements in journal bearings for railway carriages and in the 

means for lubricating the same.” 


Patents on which the —_ Duty of £50 has 
been Pai 
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3171. Jotes Tusoporns ANATOLE MaLter, 29, Boulevart St. 
Martin, Paris, “ A process and apparatus for producing jointly 





provements in 

employed fur the "Dated 4th December, 
Patents on the Stamp Duty of £100 has 
3259. RICHARD Hornsey, junior, Spittiegate Ironworks, Grant- 
* Toy vements in apparatus for cutting and 

and other vegetables,” Dated 4th December, 


2200, ‘Gnonan Pasous phon for producing yt Pas : 

pr me a or or on 

als. thaueun Sonstnen Waban Birminghem, 
0. SAMUBL BensaMin WHITFIELD, of 
inents in the duveteil joints used in metallic bedsteads 
articies of like manufaeture,”—Dated 10th December, 1862, 


Asorner Faryca Supmanine Teiee@rarn.—In order to 
effect a direct communication between the French Atlantic 
lelegraph Cable and London, a submarine cable between 
Salcombe and Brest is now being laid. The shore end was 
on Friday landed at Saleombe, Devon. 

Tux Iystirvrion or Crvit Exorneers—At the meeting 
of this society on Tuesday, the 7th inst., Mr. Charles Hutton 
Gregory, president, in the chair, the first ballot for the 
session 1569-70 was taken, when the following forty-seven 
candidates were duly elected, rea members—vis., 
Mr. John William Blackburne, O 5. Mr... Francis 
Charlton, county surveyor of Northumberland; Mr. George 
Gilroy, engineer to the Ince-hall Coal and Cannel Company, 
Wigan; Mr. John Knowles, Pendle’ , near Manchester ; 
Mr. Francis Mathew, chief resident en on the Bombay, 
Baroda, and Central India Railway; and Mr. Henry 
Frederick Whyte, A.B., resident ogee of the Bombay, 
Baroda, and tral India Kailway. Forty-one gentlemen 
were elected Associates—viz., Mr. James y, jun. 
Stud. Inst. C.E., assistant resident engineer, Alexandra 


Docks, Newport, Monmouthshire; Mr. Edmund 
Frederick gs 


Westminster; Mr. George 
Norfolk-street; Mr. John H Babington, assistant 
engineer on the East Indian Railway ; Mr. James Battersby, 
assistant engineer on the Kast Indian Railway ; Mr. 
—— jun., Cannon-street ; _ A Beattie 
ury, assistant engi on Irrigation 
Canal Contpany's Wakes | Major Frederic Brine, R-E., 
executive engineer in the Public Works t, Simla ; 
Mr. Ebenezer John Bristow, Copthall- ings; Mr. John 
Bucknall Cooper, o- manager of the Potteries, Shrews- 
bury and North Wales, and tho Stafford and Uttoxeter 
Railways; Mr. John Dixon, Laurence Pountney-hill; Mr. 
Tristie James Ellis, Stud. Inst. C.K., Westminster; Mr. 
Arthur Field, engineer to the Widnes Local Board; Mr. 
Charles Flood, Stud. Inst. C.E., Falmouth Harbour and 
Dock Works; Mr. John George Gamble, B.A., assistant 
resident engineer, Albert Dock, Hull; Mr. Lucien Alexan- 
der Golla, eontractor’s t, yard Extension Works, 
Chatham ; Mr. Francis Boyle Henslowe, assistant engineer 
in the Paplic Works ment, Oude; Mr. Abram Stevens 
oa ew York; Mr. William a — R.E., 
aide-de-camp to the Inspector-General of ; 
Mr. Edwin Lawrence, B.A., Lambeth; " a 
Leslie, Edinburgh; Mr. Frank Livesey, Stud. Inst. 
C.E., resident engineer, Gasworks, North Shields; Mr. 
William Houstoun Long, Union Club; Mr. John William 
Miers, late of Rio de Janeiro; Mr. Joseph Whitwell Pease, 
M.P.; Major Charles Pollard, B.E., ey Ye 
Provinces, India; Mr. Joseph Prestwich, F.R.8,, Shore- 
ham, Kent: Mr. Charles Prime, i officer, Public 
Works Department, Ceylon; Mr. William Edmund 
Southwark; Mr. William Irwin Roach, assistant —— 
to the Government of Trinidad; Mr. William Robert 
_ Pre ard i, Pim Arnand Taylor, ee 
r, peg waites, engineer pro tem. to uni- 
ary 43 y; Mr. Henry Charles Anderson Timins, 
West Malling; Mr. Robert Harkness Twigg, late engineer 
and superintendent to the Sombrero Compeey } 
Mr. Robert Vigers, Old Jewry; Mr. Henry Charles Edward 
Wenden, assistant ineer, Great Indi 
way; Mr. Clement Wilke, resident engineer, 
Supply — peengpoe: Melbourne, Australia; Mr. Alexander 
Fairlie Wilson, resident engineer and manager of the Paré 
Gas Company, Brazil; Mr. Wrightson, Stockton-on- 
Tees ; Mr. Alfred Fernandez Yarrow, . It was also 
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or separately oxygen and eblorine, from the same U 
substance‘ind in the same epparatas.”——-Dated 3rd December, 
1866. 
3178. Wri.tamM Horatio HARFIELD, 2, Royal Exchange-baiidings 
“ Improvements in chain cable holders applicable for capstans 
and windlasses, and in apparatus for driving eapstans.”— Dated 
Srd December, 1866. 
3222. Jown OaAMERON MacDosaLp, Waddon, near Croydon, and 
Josurn CALVERLEY, Albany-road, Camberweil,“ Laprovements 
in machinery for printing and entting into sheets rolls of paper, 
and for collecting sheets go cut, siso in the manufacture of 
stereotype printing surfaces.”— Dated 6th December, 1466. 
3155, Perer MoGueeor, Manchester, “ Improvements in ma- 
chinery for spinning and doubling.”—Deted Ist December 


1866. 

3193, THOMAS Baytex, Stockport, and Joms TArLoR, Denton, 
* Certain improvements ia the mantifactare of hats or 

for the head, and in « therewith.”—Dated 








3365, Samuel WaichT WILKINSON, and Joun Epwarp Doo.er, 


d that the Coun¢il, acting under ogee me Od 
section 4 of the by-laws, had recently admitted the following 
candidates as st ts of the institution—vin.. Messrs. 
Edward Alfred ABbat, John Vincent Aguilar, Den- 
man Baillie, Emerson Bainbri 


Robert Nathaniel HL es, Robert flodgson, Henry 
Francis Joel, Charles Umfréville King, Robert Lathbury, 
Streeter Lambert, Patrick Walter Meik, Wellesley Innes 
Noad, Granville Walter George Remington, jun., 
John Coombe Searle, John Strachan, James John —— 
Allard Gerrit Ten Conway Thomson, Francis Kd 


Townsend, Arthur iain Se Saree en. 
David Wallace, John Stephen Foch "stat Wheelctons end 





Sth December, 1366. 


John Mervyn W: 
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THE PACIFIC RAILWAY DISASTER. 


Tux brief announcement of a terrible disaster upon 
the Pacific Railway, close to its western terminus, was 
a short time since ially circulated t 


working. 

The Central Pacific Railway, terminating at Sacra- 
mento, the capital of California State, joins there with 
the Western Pacific line, which, ranning to Oaklands, 
is the real terminus of the great railroad route. 
Oaklands, situated at the edge of the bay, opposite to 
San Francisco, forms a sort of suburb to that city, and 
holds communication with it by means of a system 
of ferries, Ultimately, indeed, the Pacific Railway 
will run into the heart of San Francisco by means of 
a long viaduct built across the bay. Beyond Oak- 
lands is situated Alameda, from which there starts a 
single line railroad running inland beyond a station 
called Hayward’s. Five miles from its terminus, at 
Alameda, the Western Pacific Railroad, also a single 
track road, runs into the Alameda line, and the pair 
of rails, for a distance of four miles, are used in 
common by both companies, then the Pacilic line 
branches off, and the Alameda railroad continues to 
Hayward’s. The company of the latter line, over 
which the Pacific Company own running powers, re- 
serve to themselves certain privileges of right of way, 
by which the traffic arrangements are regulated. 

then a train from Oaklands, bound eastwards, ar- 
rives at the point of junction about the same time that 
a westward bound train is due, the latter is bound to 
wait a maximum period of twenty-five minutes, to 
make due allowances for delay, and five minutes for 
variation of the timepieces of the drivers. At the ex- 
piration of that period if the Alameda train has not 
passed, the Pacific train may proceed, and the former 
would be shunted into a siding at the other end until 
the four mile length of common line was clear. A 
pointsman at each station instructed the drivers. 

On Sunday the 14th of November last, the outward 
bound train, consisting of six cars and a heavy en- 
gine, from Oaklands, left that city at 8.30 a.m., and 
reached the junction at 8.58, three minutes after the 
Alameda train was due. Tie pointsman signalled to 
the driver “‘all right, go ahead,” and the train went 
forward briskly upon the common track. Meanwhile 
the driver of the Alameda train, also consisting of six 
cars, had arrived at the other junction, and, although 
knowing that he was behind time, he dashed forward 
at an increased speed to make up for the delay. So 
the two heavy trains were careering against each 
other at a speed of some 25 miles an hour. A dense 
fog prevailed, which shut out all the view thirty yards 
ahead, and though the road lay through a level 
country, the approaching trains were mutually in- 
visible until they were almost upon each other; their 
big whistles rang out “down brakes,” and almost be- 
fore the wheels felt the pressure of the blocks upon 
them, the two engines were upon each other, and the 
ground was strewn with all the wreck of the awful 
collision, with fragments of mangled mechanism and 
humanity. Fifteen passengers killed, and twenty in- 
jared, were carried from the spot, the two engines 
were battered out of shape, the carriages were “ tele- 
scoped ” one into the other, and the wretched victims 
were crushed to death, as the six cars closed one 
upon the other. So far the story of the accident. 
Now for its cause. The signalman at the western 
junction, that nearest to Oaklands, having, while at 

reakfast, seen a train going westward towards 
Alameda, “guessed” it was one due at 8.55 a.m. 
It was, in fact, only composed of a few empty car- 
riages. At the eastern junction the driver “ guessed,” 
he would have time to run through, and tried, as 
events proved, unsuccessfully. But it afterwards tran- 
spired that the attendant in charge of the western 
signal was a new hand, that he could not read, that he 
knew nothing of his duties, that he had been at his post 
some time without instructions. On the morning of 
the accident he was very uncertain whether the 
Alameda train Aad passed ; it might have done, and he 
supposed the Pacific train would get through all 
right. So through the inconceivable stupidity of one 
man, and the foolhardiness of another, a catastrophe 
occurred which could not have been brought about 
save by their combined errors. California is a state 
as yet young in railroads, and such a disaster should 
teach her the necessity of not trusting entirely to 
chance, or to the whims of servants incompetent in 
railway working. 
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Tar valley at Newhaven is a flat alluvial tract of land 


about 3 ft. below high-water mark, } of a mile wide, and 
extends about 10 miles inland, between spurs of the South 
Downs. The low land is protected by a sea wall at New- 
haven, which has lately been very much injured by the 
action of the sea. It has always been an expensive piece to 
a owing to its exposed position, and the Commussioners 

Sewers of the Lewes and Laughton Levels, who also act 
as a sea defence committee, determined therefore to abandon 
the old face line and construct a new defence further inland. 


(Fig. 1.) 

"he bank at the back of the mill pond was constructed 
entirely of well puddied clay, while owing to a difficulty in 
procuring sufficient elay, the portion’ across the mill pond 
was made with chalk, over a smaller bank of clay. This 
small puddied bank was 10it. wide at the top, with slopes 
parallel to the main bank, but was only carried up to high- 
water mark. The clay was excavated from the small islands 
at the back of the bank, and helped to increase the area of 
oh pond in lieu of the eight acres abandoned to 

sea. 


SEA DEFENCES. 


UNCLE WASHER WM BY SEA 





The new sea wall is 10 ft. above high-water mark, with a 
Apres of 10 ft., land slope 14 to t and sea slope 2 to 1. 
This slope would of course be much too steep to withstand | 
the sea in any ordinary place , but it is believed it will do so | 
very well in its own peculiar position. It is set back 200 ft. | 
inland, and every wave consequently spends itself by travers- | 
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waling 12 in.x6in., which is keyed through the head of a 
timber tie. These ties (which occur every 16 ft.) are fixed 
at one end to a pair of tie piles 12 ft. long and 8 in. square, 
and at the head to a small screw pile. e screw was cast 
iron, 14 in. diameter, 5in. pitch, } in. metal, with a spindle 
18 in. long 3g in. diameter: this was cast on a wrought-iron 
shaft 1} in. square of the — length. The screw made 
one revolution and a half. e planking was 2} in. thick. 

The works were carried out by Mr. J. R. Ivery (Fareham), 
under the superintendence of Mr. C. F. Green of Hertfcrd, 
who acted as engineer to the Commissioners pro tem. 


LOCOMOTIVE WITH TANK FRAMES. 
To rue Eprtor or Encingerixe. 

S1r,—It is rather singuler that almost directly after I had 
sent you the tracing of my design for shunting engine, the 
same idea occurred to me that you suggest as an improvement, 
namely, relieving the tanks from buffing shocks, and now 
enclose a tracing showing my papees plan for remedying 
the defect. And apart from the question of tanks, 1 think 
the buffer beam shown a decided improvement on the timber 
beam still so generally used, as it gives strength for draw- 
ing and elasticity for buffing, together with simplicity of 
construction and neatness of appearance. 

I must now beg to draw your attention to the omission of 
a very important line in your engraving of my engine, one 
which would, if not explained, materially detract from the 
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ing a shallow foreshore for that distance. Ultimately the 
sea will doubtless wash away the old wall entirel¥ and fill up 
the space between the two with shingle, forming a very 
strong foreshore a little above high water to protect the new 
— ee — sea is ome, wey well in Fig. 2. 
t the beginning present the repairs to the old 
wall were discontinued: the oe watt was completed by the 
oS Se aes tee eens Se vi 
September). Fig. f shing 
hrough breaches in the old defence up to the end 
of May. The new wall is half a mile long, and cost 2600/., or 
about 1/. a lineal foot. 
The Commissioners also 
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i 
merit of the design. I allude to the dotted line in the side 
elevation on the tracing sent to you, and marked—bottom of 
water tank—which shows that the tanks are only 5in. deep 
at the trailing end tapering to the full depth of the outside 
int just in front of the trailing wheels. Without 
it was 





















Dec. 17, 1869.] 











is built up of pron tate B owe and le- 
irons, forming a strong box gin which is untied 
at the base to a massive cast-iron base 
The cylinder is 28 in. in diameter and 5 ft. 
stroke, and it is bolted firmly to the side 
of the standard as shown in the figures, these 
plates being made of double thickness at the 
oint of attachment. The cylinder, moreover, 
“ top and bottom flanges cast on it which fit 
the upper and lower edges of the side plates, 
and relieve the bolts of strain. The hammer 
bar is 13 im. in diameter, and is forged in one 
with the piston. This construction of 
ammer possesses the advantage of having the 
sides of the anvil completely clear, and heavy 
ieces of work can thus be much more readily 
andied than they can with most hammers of 
the double standard class. 





Sieerine Cazs—The New Jersey Railroad 
Company have recently put up in Jersey City a 
building two hundred feet long, designed es- 
yey as a “ cleansing house” for sleeping cars. 

t has three tracks upon which the cars are to 
be run in, also a platform extending its entire 
length. This is fitted up with racks, scaffolds, 
and cross-beams, upon which the inferior furni- 
ture of each sleeping-coach is placed immediately 
upon arrival at the depdt. arrangement for 
dusting and airing the blankets and cushions are 
extensive and complete, and the sleeping-car, 
before it leaves the building, is subjected to a 
thorough course of washing and cleansing, and 
goes out completely renovated. Hitherto the 

ractice has been to sweep the car simply while 
it stands in the depdt. The new system gives it 
a more thorough cleansing, rendering the car 
more comfortable to passengers who are under 
the necessity of using it fora lengthy trip. A 
dozen sleeping-coaches are run into the building 
daily to be washed and cleaned. 





Tas Mixes or Connwatt Axp Devor.—It 
is calculated that in the six months ended on 
the 26th of March last, copper, tin, lead, and 
other minerals were raised in Cornwall and 
Devon of the value of 637,028/., and in the six 
months ended the 29th of September, 715,292/. 
In the corresponding periods of 1868 the values 
were 553,652/. and 581,2001. The increase shown 
in the half year ended September last is in the 
returns of tin and lead, the production of copper 
showing a serious decline. 

Avettne’s Roap Rotiter.—In addition to the steam road 
roller, which Mesars. Aveling and Porter, of Rochester, 
recently supplied to the Commissioners of the Central Park, 
of New York City, and which has given such unqualified 
satisfaction in its working, the same manufacturers have 
recently transmitted a second roller for the Prospect Park, 
Brooklyn, which has been in eonstant work for about three 
months night and day. The Commissioners report that it 
has given great satisfaction, and that for macadam roads, for 
the rolling of which the hine was adopted, it would be im- 
possible to produce better results. In referring to the 
economy effected by the roller, the Commissioners’ report 
states that in one day’s rolling with Messrs. Aveling and 
Porter's roller ata cost of $10, as much work can be accom- 

lished as in two days with a 7-ton roller drawn by eight 
rses, at a cost of $20 a day. Hence the work done by the 
former is twice as much, and the cost only one quarter that 
of the latter. Such an opinion made publie by a body 





whose duty would lead them to ascertain exactly the real | 


practical utility of the steam roller, has a special value which 
will be duly appreciated. 


Unrrep Starzs’ Navy.—It is stated that the Secretary of 
the Navy, in his forthcoming report, will recommend a total 
reorganisation of the United States’ navy, the sale of all the 
old and worthless vessels of the Isherwood class, and the 
construction of some new and more serviceable shi The 
force of the navy now amounts to about 200 vessels. The 
Secretary will suggest that the — footing be fixed at 
about 180 vessels. He is also in favour of subsidising lines 
of ocean steamers, and alludes to the advan which the 
country would have derived in the late war from the pos- 
session of a steam flotilla, such as the British Government 
has at its disposal in the event of hostilities. The tonnage 
of England, France, and the United States is contrasted 
with, as wy! hope results by no means favourable to 
the United States. the subject of docks and navy yards 
the Secretary has some ions to make. He consi-~ 
ders the Brooklyn yard too small, and will advise that 
ground be purchased on the North River for a more com- 
modious establishment. The foreign squadrons, he thinks, 
should be increased and strengthened. All this can be ac. 
complished on the same amount of money as was appro- 
priated last year. 
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FOUR-TON SINGLE STANDARD STEAM HAMMER. 
CONSTRUCTED BY MESSRS. FRANCIS BERRY AND SONS, ENGINEERS, SOWERBY BRIDGE. 





A WEST OF ENGLAND SHIP CANAL. 


Aw anonymous proposition, for the construction of 
a ship canal to connect the Bristol with the English 
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| Channel, at an outlay of 3,500,000/., is just now ob- 
taining a partial publicity. Anonymous, because the 
names of neither promoters nor engineers appear upon 
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any of the documents that have been circulated, whether 
=— or prospectus, and only a fictitious signature has 
mn appended to a description of it. In its t 
vague form, therefore, the scheme cannot con- 
sidered a respoasible one, and it must possess the 
weight of its projectors’ names before it can. epm- 
mand, or even deserve, public notice. The j- 
has reference to the construction of 59 miles of canal, 
124 ft. wide at the water line, 31 ft. at the bottom, 
and 21 ft. deep, between Combwitch, near Bridg- 
water, on the west side of the Parret river, and - 
stone Point, west of the Exe outfall into the sea. At 
the north entrance, in Bridgwater Bay, the tide has 
a maximum rise of 35 ft. above mean low-water at 
spring tides. On the south side the rise of tide, how- 
ever, is only 12 ft, 3in., and no natural harbourage 
exists ; it is proposed, therefore, to construct harbour 
works of sufficient magnitude to accommodate all the 
shipping which it is believed would resort to the new 
route. So far as the construction of the canal is con- 


would be natorally selected is a lo 
interrupted valley, watered by the 
and their tributary streams; south of Exeter, to the 
sea, a large canal, 5 miles " 

which vessels of considerable are brought 


alongside the quays at Exeter. 

claiosed ‘by tha peveartons af “9 mda ndMie eee « 
first, the substitution of a transit through the canal, 
always safe and reliable, for the stormy and dangerous 
passage round the Land’s End; and, secondly, the 
saving of a distance of 290 miles one eee 
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canal, and, by means of a toll of a farthing a ton per 
mile levied for passing through the canal, a handsome 
interest would be secured for 3,500,0007. outlay. Such 
is the project, which has been put v: almost 
endlasity fore the public. When it has assumed a 
more definite shape—if it ever does so—we shall have 
something more tagay about it. But at sew the 
anonymous proposition to expend three mil! 


lions and a 
half sterling upon @@ undertaking, the chief advantages 
of which will be 


tic ted by a railway communica- 
tion between South Wales and the Great Western and 


Midland system across the Severn, carries but little to 
recommend it. 
PUMPING MONFY. 

However singula? and startling the above heading may 
appear, it accurately tpdicates the nature of the final pro- 
ceas in the art of ~making, as practised at the Mint 
of Great Britait, Without entering into a detailed account 


of tha manips aan by which ingots of gold are 
transformed inf na, 


St may 
finishing touch Which gives them their impressions and 
their milled edges, is oa administered through the 
medium of a@ aif pamp. Every coin of this, and indeed 
all other denominations which have emanated 
Mint since the yea¥ 1810, may therefore truly be 
have been pumped into the circulating channel. 
pneumatic arrangement by which letters or postal packets 
are pumped through underground’ tubes from the General 
Post-Office to Euston-square Station is but a modification 


from 


of the pump and eylindet system of money stamping in force | 


at the Mint. Should the atmospheric mode of letter carry- 
ing be extended to other districts of London as is suggested, 
the air pump will become at once our general postman and 
chief coiner. 

Let us proceedto explain the means and contrivances by 
aid of which the of pamping sovereigns is per 
formed on Towa ‘The prime mover isa steam engine, 
of 20 horse powShi bmahetoiibined high and low pressure 
principle, and whittas erected by the Messrs. Rennie. 
Originally this Wastintended for pumping water from a 
deep well to supply #hé establishment. In 1851, however, 
Mr. Newton, the Mint’ enginéer, proposed that the engine 
should be made to pump coins as well as water, and showed 


how the thing could be done, Tio plan was approved by | 
and, under the inspection of its | 


the authorities of the 
inventor, the Messrs;Rennie realised it. 

An air pump constituted the great feature of the scheme. 
This was made on @ tew and, while of very 
simple constrnetion, is found t6work with great smooth. 
ness and efficieney. It consists of a cast-iron cylinder 
closely ‘tesembling that of af ofdimary steam engine 
in external appearance. Internally it is very different. 
The piston is ‘selid, but marred by rings of cast 
iron, pressed. outwards. so as % fit the cylinder by the 


action of steal springs. ~The, of tbe cylinder is a hollow | 


casting of inom, or box, and its cover. These boxes 
coutain the-valves, In each ¢here are sixty-four, and they 
are necessarily of small size, They are, in fact, nothing 
more than narrow strips of saw plate, each covering a slot 
or aperture, and screwed, at one end, to the seat. In 
both upper and lower boxes thirty-two of these miniature 


and silent valves open to the atmosphere, and thirty-two to | 


the exhaust or vacuum tube. The pump is 42in. in dia 
meter, and the piston has a stroke of 36 in. 

By this arrangement of valves, &c., the pump, which is 
worked directly from the main beam of the engine, is made 
double-acting, that is to say, it exhausts air during both 
the up and the down stroke of the piston. A pipe, 200 ft. 
in length connects the air pump with the coining press ma- 
chinery. The communication ismade over the roof of the 
building, aud therein differs from the pneumatic letter 
tubes referred to, and which are carried underground. The 
cost of the whole contrivance, with its accessories, was not 
more than 400/., and after seventeen years’ working, during 
which time it has saved the country upwards of 30007, it 
has hever once got out of repair. Its inventor received 
thanks tor his ingenuity, and nothing more, The connect- 
ing pipe of the air-pump dips at the proper point through 
the roof, and is extended downward to a vaeuum chamber. 
This is a cylinder of cast-iron 50 ft. long, and 30 in. in 
diameter. It rests horizontally on the floor of the Mint 
pump room, and in a line parallel to that of the eight coin- 
ing preases, Along the top of the vacuum chamber, and 
each supported by « pipe opening into it, are ranged eight 
emall ¢ylinders without covers. These are furnished with 
pistens. packed» with leather, and are placed vertically. 
Rods, horse-head cranks, and levers, all of light constrac- 
tion, connect the pistons with the central screws of the 
stamping presses. It will now be understood that once the 
air is pumped from below the pistons these latter will 
descend by force of the atmospheric pressure on their 
surfaces, They really when the great air 
pomp is in action, valves below the piston are 


so 
and 


do 


made te epen to the vacuum chamber; the air within 
the cylinders then rushes dewn to the exhausted tube, 
and is discharged again into the atmosphere, whilst 
the pistons descend to the bettoms of the cylinders, and | 
drag after themfthe main screws or strikers of the presses. 
The iastant that the dies—one of which is affixed to each 
screw—advance towards those resting below them, discs of 


be stated that the | 


the 
said to | 
The ' 


gold are interposed by self-acting machinery, and enclosed 
by milled collars of hardened steel. By the force of im- 
pact resulting from the pistons falling im vacuum, as 
described, the blanks sustain heavy blows from the upper 
dies, which thus commanicate the impressions that after- 
| wards are so much admired. The steel collars form moulds 
which serrate or indent the edges of the coins, and preserves 
their circularity whilst being struck. The press serews 
| then rebound, carrying up their respective pistons. The 
pneumatic valves again open, the dies descend upon new 
blanks furnished by mechanical fingers. Another hatch of 
sovereigns is pumped into existence, and so long as the air- 
pump is exhausting the chamber, and fresh blank’ are 
forthcoming, streams of coins, glittering like beetles’ wings 
in the sunshine, will flow down from the presses into reser- 
| voirs arranged to intercept and make them prisoners. 
Thus it is that from day to day, during a gold coinage, the 
operation of creating sovereigns is carried on at the Mint, 
jand thus it has happened that the Newton air pump has 
| caused one hundred millions of them, weighing in the 
|ageregate more than a thousand tons to be added to the 
gold currency of the world. “Pumping sovereigns by 
wholesale” would therefore be by no means an inappropriate 
title for the present article. 
| Before concluding, we would desire to offer a simple 
| suggestion to the Chancellor of the Execequer. It is 
| this, that instead of carting coins through the streets 
from the Mint to the Bank of England, or the metal for 
making them from the latter to the former place, the 
transport should be effected underground, The distance 
between the two establishments fs not great, and there woald 
| be no engineering difficulty and little expense to be in- 
curred in connecting them by means of one or two pueu- 
matic tubes. Probably an up and a dowa line would facili- 
| tate the transit of the precious materiala, and another of 
|Mr Newton's air pumps of proper dimensions, is all that 
| would be required in the shape of additional machinery. 
| The present mode of transit is both primitive, and unsafe. 
That which we propose is at once scientific, practicable, 
| economical, and perfectly secure. It is to be hoped: that 
the idea now promulgated, may be adepted forthwith by 
|; the Government. At amy rate we assert fearlessly that its 
| realisation would be of infinite advantage to the Bank and 
| the Mint, and at the same time @ source of great satisfac- 
| tion to the public at large. It would form, also, a valu- 
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| 





| able extension of the system of “ pumping sovereigus,” 
| 


Rartp Stzamise.—The Inman steamer City of Brussels, | 
| Captain Kennedy, arrived in the Mersey yesterday morning, 
after @ éplendid run from New York. She discharged her | 
| pilot a6 9.30 Px. on the 4th imst, and anchored ip the | 
Mersey at 4.45 Anton the 18th, Allowing for difference 
| in timte and detention at Queenstown, the passage occupied 
| the” upprecedentedly short period. of seven days, 23 hours, 
| 25 “m@iuutes,” On the Sih, with @ south-west wind, she 
| steamed 371 nwutical miles,.and on the following day she 





“Jacxstix¢” Borers. One of the latest of the many 
plans for preventing the radiation of heat from 
| ¢team boilers consists in applying plaster of Paris by sur- 
| rounding the vessel or surface to be proteeted in some cases 
wholly or in part by an envelope of sheet iron, lead, wood, or 
other suitable material, placing the envelope at a distance 
apart from the surface equal to the thickness required for the 
non-conducting material. The plaster of Paris is then made 
| up in its liquid state and run or poured into the space 





between the envelope and surface of the vessel until the space 
lis filled. The plaster of Paris in a few minutes solidifies | 
without the application of heat, and the envelope may | 
either remain permanently or be removed after the space is | 


filled. 





j 
| 
Tue Provosep Curva Scemarrve Tetroraru.—A| 
prospectus has been issued of the China Submarine Telegraph 
Company (limited), to complete the communications with the | 
East already in progress by the Falmouth, Gibraltar, and | 
Malta, the Anglo- Mediterranean, the British Indian Subma- 
rine, and British Indian Extension Telegraph Companies, 
with all of which the present company is in connexion. The 
proposed capital is 520,000/.,in shares of 10/., and its first 
operation will be to lay a cable of 1640 miles from the Straits 
of Malaces to Hongkong (with an intermediate station at the 
French settlement of Saigon, in Cochin China), which is 
to be manufactured by the Telegraph Construction and Main- 
tenance Company for 508,000/. This cable will be shipped 
hence in the coming year, and be completely laid. b dean 
1871. Subsequently a section will be laid from Hongkong to 
Shanghai at a cost of 250,000/., for which, with the sanction 
of a general meeting, a separate issue of shares will be made. 
Lines ultimately to Japan are likewise contemplated. Ali the 
companies with which the present extension is to be connected 
have agreed to make an allowance on all through messages 
forwarded over their eables from and to China, and, looking 
at the present enormous trade of China, not only with 
Europe but with America, and the prospects of its rapid in- 
crease, no doubt is entertained as to the paying capacities of 
the route, under a judiciously regulated tariff. The contract 
provides for an allowance of 6 per cent. interest to the 
shareholders until the opening of the line. The Board of 
Direction comprises the respective ebairmen of the Falmouth, 
British Indian, Anglo-Mediterranean, and British Indian 
Extension Companies, the late Director-General of Telegraphs 
| of India, the late Commissioner of Imperial Chinese Customs 
| and other persons of Eastern experience. 








On W 
| next the share-list will close for London, and on Thureday for 
| the country. 





THE RENEWAL OF KING’S CROSS STATION 
th} ROOF,’ 


Tur following is an abstract of a paper on the above sub- 
j Civil and i i Society, 
Oe ee ee. 

The Great Ni : terminal station at King's 
Cross was opened to public traffic in 1852, and its roof eon- 
structed during two previous years, and was at the time a 
work which created some little sensation, as it was the | 
— zoof of the laminated type constructed in this country. 

rom designs of French roofs it appears that Colonel Emy, 
of the French Military Engineers, was the first to 
draw publie attention to the subject by applying the system 
of the laminated timber arches in construction of the 
roofs over the Riding Schools of Marac near Bayonne, 654 ft. 
span, and Libourne, 69 ft. span, about the year 1819. They 
were both semicireular, and made to form a complete truss 
to support the covering, by means of principal rafters tan- 
gential to the curves, and tied to the semicircular rib by a 
number of radiating clipping braces. The ribs were bent 
complete without trenails, and were maintained in their 
form by iron stirrups subsequently placed, and passing round 
the whole system at intervals, and by bolts going through 
the laminations in the intermediate spaces. 

Mr. John Green in the year 1827 made a design and 
model for a bridge with timber arches resting upon stone 
piers. In 1833 the plan was adopted, and in 1837 it was 

t into execution at the Ouse Burn Viaduct of the New- 
eastle and North Shields branch of the North-Eastern 
Railway. 

‘The late Joseph Locke, Esq., C.E., constructed a bridge 
upon the laminated arch principle, for the Rouen and Havre 
Railway, over the Seine at Epaulet, near Rouen. The arched 
ribs of this bridge were made 4ft. deep by 1 ft. 6 in. wide, 
and formed by bending sixteen planks, 3 in. thick, of Baltic 
timber placed concentrically over each other, each course 
being fastened to those above and below it by oak trenails. 
These trenails were made to pass through two courses of 
planks into the third. The ribs were bent upon a platform 
on the ground, to half the thickness of the ribs, thus dis- 
pensing with the necessity of centering, and were thus 
placed in position by a travelling crane, and the remaining 
depth of the rib was complete in place. 

n bridges built upon this plan it was found, every time 
the girders or ribs deflected under moving loads, the con- 
centric layers of planks detached themselves slightly from 
the layers that were respectively above and below them, so 
that a passage was formed for the admittance of aqueous 
vapours to the inside of the ribs, where a process of fermen- 
tation, or “ wet rot,” rapidly developed itself. The King’s- 
cross passenger station was erected, on the site of the Small 
Pox Hospital, in 1851-2, and, therefore, the roof has already 
stood about 18 years, a period much longer than the bridges 
built upon the same os The principais of this roof were 
constructed upon a platform on the ground, to which chocks 
were secured at intervals of 4 ft. to Oit.; these were set out 
to « radius corresponding with the innermost layer of the 
planks, and were seeured, by means of clamps, to the chocks. 
On this first layer a second series was laid, and fastened with 
3in. wood serews, 8in. apart, and again clamped to the 
chocks, and so on, until the whole thickness of the rib was 
completed, care being taken that all the planks broke joint. 
The ribs were hoisted to place by three derricks, one placed 
against each wall, and a third in the middle of the span. A 
band of wrought iron, 4in. by }in., was finally placed round 
the topmost plank, and bolts passed through both iron and 
wood, about 2 ft. from each other, in the centre of the rib. 
These laminated ribs, in their turn, support whole timber 
purlins, which carry the covering. 

As to the cause of decay in this roof: In the large quan- 
tity of timber used, most likely some of it was in a sappy or 
wet state, the planks being so pan together, and 
painted over as soon as fixed, prevented the exudation of the 
moisture, and the intense heat of the sun during the summer 
months, as well as the vapour and sulphur from the loco- 
motives, and inefficient ventilation, assisted the fermentation 
going on inside the ribs, and caused rapid decay. 

The seaffold used for the construction of the new roof 
contains altogether about 14,000 cubic feet of timber, and 
the estimated weight of it when in full work, and ineluding 
all iron and weights constantly being lifted, is 400 tons. It 
takes about 17 minutes to move it a distance of one bay or 
20ft., out of which time the men take a rest of 2 or more 
minutes. The large wrought-iron plate girders are constructed 
of such section, that they may be hereafter used in bridges 
down the line. The stage has been designed so that no 
hindrance is caused to the traffic constantly passing under- 
neath. 

The wrought-iron principals or main ribs are formed and 
accurately curved, so as to fit im exactly between the old cast- 
iron shoes built in the walls on each side, the cast-iron 
spandril fillings of the old roof being cut shorter to suit the 
new wrought-iron ribs. : ; 

The intermediate ribs or rafters are of rolled iron, 8 in. 
deep, with top and bottom flanges, 5 in. wide, and 4 in. thick 
all over; the lower ends are fitted with new cast-iron corbel 
shoes, on stone tergplates built into the station wall, and the 
upper ends rest upon T-iron supports, 5 in. by 2 im. by ¢in., 
and have wrought-iron brackets rivetted on each side, which 
are also rivetted to the purlin stiffeners. dF 

The first and sixth lattice purlins from the springing on 
each side are 1 ft. 6 in. deep, and formed by 6 in. by 4in. by 
jin. T-iron flanges with flat bar bracing, ¥4 in. by éin., and 
Tiron stiffeners, 5in. by Qin. by jin.; they are rivetted 
at each end through the main ribs to each other, so as to be 
continuous from end to end. These purlins being of less 
depth than the main ribs, the difference (6 in.) is made up 
by a T-iron support, Sin. by 2in. by fin. rivetted to the 
web of the principal. ; . 

‘The second, third, fourth, and fifth purlins on each side of 
the ribs are formed of 5 in. by 4in. by } in. T-iron bars, with 
1} in. tension bars, and 12 in. struts ; the ends of these purlins 
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on the top of the second, third, fourth, fifth ins on 
cach side, and to the maim ribs where they occur, to which 
the glazing bers are rivetted, and are fixed in their places so 
as to Ova ai ee the glazing bars. 

An angle-iren bar, Gin. by 3in. by jin., is rivetted along 
the top of the sixth purlin on each side, and to the main rib, 
where they occur, to which T-iron arched bearers, 4 in. by 
3in. by jim, are rivetted to carry the raised portion of the 
roof for ventilation; om the arched bearers longitudinal 
angle irons, 4in. by Zin. by gin., are rivetted for earrying 
the glazing bars; at the centre these {| irons are 9 in. apart, 
and the open spaces are covered with a wrought-iron cap- 
ping, No. 12 B. W..G,, secured by brackets, 14 in. by 4 in., 
every 5 ft, 3in, apart. 

The maim ribs are 20 ft. « , centre to centre, and are 
hoisted to "pes in seven different pieces, and the total weight 
of ironwork in one bay of 20% is 17 tons 3 ewt. 2 qrs. 14 lb. 


he 





The whole of the wrought iron was specified to be of the 
full scantling shown on the drawings, snk tage of bearing | 
a tensile strain of, at least, 20 tons to the square inch ; all | 
the plates in the flanges of the ribs are planed truly square | 
on each edge, and those in the webs of the ribs are pianed at | 
their butting joints, the junctions of bars and angle and | 
T irons ave fitted to butt together: the rivet holes were | 
specified to be punched 4 I. smaller than required, and | 
rhymered out to the proper size when fitted in place, no 
drifting or other straining of the iron being allowed under | 
any circumstances. The rivets, bolts, and nuts were specified | 
to be of iron capable of bearing a tensile strain of, at least, 
24 tons to the squareinch. The bending of angle, and T irons, | 
and the rivetting to be done hot. The whole of the timber is | 
of the very best red Riga fir, thoroughly seasoned. 

Fir packings of the maions shown with stop chamfered 
edges, are fixed by Sin. by # in. coach screws to the main and 
intermediate ribs, they are earefully bent to the curved por- | 
tion of the ribs and bedded down in thick white lead, those | 
on top of main rib being composed of No. 2 wrought and | 
stop chamfered packings 6 in. by 3 in and that on intermediate | 
rib being 9in, by 8 in. also wrought and stop chamfered. 

The roof for its whole length and to the height of the first | 
purlin on each side is covered with 14 in. wrought: one side, | 
grooved, tongued and chamfered, red Riga boarding, securely 
nailed down to.the ings described above, and a wrought 
one side fascia 11 in. by ldin. with chamfered edge, and scribed 
between the main intermediate ribs is fixed against the 
brickwork at the bottom of the boarding along each side, 
on the inside of the roof. . The last bay at the north end is to 
be covered with No. 16 gauge Ville Monteigne zinc of Italian 
pattern on 14 in. boarding. 

The old slating has been re-used. The ventilator on eentre 
of roof is glazed with the glass removed from the old roof, the 
perfect sheets of which are cut to the width required ; to the 
other glazed ion Hartley's small fluted glass ;“; in. thick is 
used. The glazing putty, or as the contractor has it * Ther- 
mo- plate 7eaee has tallow mixed with it to allow for ex- 
pansion contraction of glass. 

Mr. Bancroft also stated that he was indebted to Mr. 
Richard Johnson, chief engineer of the Great Northern 





Railway Company, for the loan of the drawings shown ; and 
in conclusion, the author trusted that although the paper 
was a briefone, by the-help of the a 
visitors would clearly understand 
King’s-eross roof. 
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The walls of the Soeicty’s room were well covered with 4 | about 4 tons—is raised at each stroke to a height 








a of the works and some further detail views. 
: steam engine, C, by which the boring machinery, &c., 
is driven, and which works at from 15 to 18 horse power, is 
of the horizontal class, and is fitted with reversing . 
is supplied with steam by two boilers, while a third is ne 
in reserve. The connecting rod of the engine is cow 
a crank on the end of a shaft carrying a pitiion, which gears 
into a spur wheel on a shaft ing a winding drum, 8. 
From this drum is led the ebain, a which passes over the 
pulley, V, and under that marked W, this last pulley being 
furnished with the shackle, X (chown to an enlarged. 
in Fig. 12), which hangs directly over the centre of the 
shaft. The pulley, V, is earried at a height of 62 ft. 6 in. 
above the ground level, by the strong wooden framing or 
“horsehead,” constructed as shown. pinion, which we 
have already mentioned as being on the crank shaft, is loose 
on that shaft, but it can be connected with the latter by a 
elutch actuated by the lever, J, while it is also provided with 
the two brakes, K. One of these brakes would be sufficient 
to command any load brought upon the chain, T, but the 
second is added as an extra precaution. The crank shaft also, 
in addition to the pinion just referred to, carries the belt 
pulley, H, which can also be connected with, or allowed to 
run free on, the shaft by shifting the other clutch, J. 

From the pulley, H, is led a belt, by which the boring 
apparatus is driven, and this apparatus we must now pro- 
ceed to describe. The shaft receiving motion from the belt 


just mentioned carries a pinion, which gears into a spur 


wheel on a second shaft, on which is fixed, at one end, the 
crank disc, R. This dise has crank pin-holes at various 


| distances from its centre, so that the length of stroke given to 


the beam, M—to which the crank pin is connected by the 
rod, P—can be varied. The beam, M, vibrates-on a cast-iron 
axis, N, supported by the beam, O, the axis being 80 con- 
structed that the beam can be slewed round out of the way 
when the boring gear has to be raiséd from the shaft. 

The boring bar is formed of rods 1{ in. in diameter, and 
36 ft. in length, conneeted by screw joints. The gy of 
lowering the bar and of raising it from the bore when neces- 
sary are performed by the aid of the chain, T, the 
operation being managed as follows: The ehain havi 
attached, the bar is raised until the first 
second length of rod has been brought above the 
platform by which the mouth of the shaft is 
claw of suitable shape is then made to grip the 
mediately below the shoulder just mentiihal ana the 
on the chain, T, being relieved, the whole weight of 
boring bar is carried by this claw. The upperJength of the 
being connected to the chain, T, by the shackle, shown in F) 
12, the top length can now be unscrewed and 2 
the chain, T, with its shackle can then be lowered for making 
a fresh lift, and so on. When the tool at the bottom of the 
boring bar has been brought to the surface of the 
the two trucks (see Figs. 1 and 2) by which the mouth of the 
shaft is closed, are rolled back to permit of its passage be- 
tween them. 

‘The boring is effected by percussion, the boring tool being 
detached from the boring bar, and allowed to freely at 
each stroke by the use of the arrangement shown in Figs. 4 
and 13,* and which we shall describe presently. The beam, 
M, already referred to, imparte an alternative up-and-down 
movement to the boring bar, while a seeond beam, e, placed 


a 
earls 


BR 


be rps b “_~ | in a pit, f, and connected to the inner end of the beam, M, 
}mass of cast iron, by which the weight of the boring 


by a rod and chain, as shown in Fig, 2, serves to 


rod is counterbalanced. The boring tool—which weighs 


a 


number of working and other drawings showing the con- | hy the position of the crank pin in the dise, R, and it is then 


struction of the original timber roof, the new iron roof, and | 
the scaffolding for erecting the latter, and on the table were | 
specimens of all the materials used and a section cut out of | 
one of the old arched ribs. The discussion on the paper will 


be continued at the next meeting on January 12th. | 





THE ARTESIAN WELL AT LA CHAPELLE-* | 

We give this week a two-page engravin esenting the | 
arrangements now being cnployed by MAL. Degousée, Ch. | 
Laurent, and Co., of Paris, for stinking a large artesian weil | 
at La Chapelle, this well being intended to furnish « supply 
of water to one of the most Las.“ pe te — of Paris. It} 
is in fact proposed that this well should not only strike—at | 
a depth of about 2000 ft.—the water bearing stratum of green | 
sand into which the great well at Passy penetrates a few | 
metres, but that it should be extended through this stratum | 
to a total depth of some 29650 ft, so as ‘to intersect other water | 
bearing layers. 

In commencing operations, it was desited by the au- | 
thorities of the city of Paris, to sink, by the otdinary method, | 
a masonry shaft, 2 metres (64t, 69 in.) im er, to a | 
depth of 445 ft., this shaft passing through the tertiary 
strata by which the chalk is covered. The loogemess of the 
earth, however, through which the excavatiog$_ bad to be | 
made, together with the unsuffidiéney of the palnping wer, | 
led to many difficulties; and, im May, 1865, the engineers of 
the municipal service, after oubing obstinately for two | 


~ ® We are indebted fo- the particulars of this work to an | 
account of it by M. E. Lippmann, the works manager to | 





MM. Degousée, Laurent, and Co., which has appeared in | ~ 


recent numbers of the Annales Industrielles. | 


released by the arrangement shown in Big. ¢ and is allowed 
to fall freely to the bottom of the shaft. bar, 
its descent, again becomes attached to the tool, the li 
ing process is thus repeated, from 20 to 25 strokes bein 
made per minute. The > i 
round y; of a turn by means of t 
the top of the boring bar in Fig. 2. p 

The tools eqplnyet in Ga one are of various kinds, 
inelude the ordinary free falling boring tools, the buckets 
valves for the removal of the débris and for pumping 
earth (see Figs. 10 and 11), the tools for eutting or ex 
rocks or stones such as shown in Figs. 5, 6, 8, and 
and the appliances for lowering the cast-iron 
which the shaft is lined, and which weighs from 400 to 700 Th, 
per foot according to its diameter, and the thickness of which 
is in no part less than 0,78 in. 

The boring tool principally employed is that shown in the 
detail view Fig. 4, this tool being 5 ft. 9 in. in diameter, or 
6 ft. 3ginm. in diameter when itis being worked in the second 
set of tubing, as we shall explain presently. The body of 
this tool, which is of wronght iron, is forged in one piece 
with the six branches, and each of these latter terminates, at 


| its lower end, in a kind of fork in which a stecl plate is 
| secured by means Of a pair of cotters. The steel plates are 


shaped at their outer edges as shown in the plan Fig. 4, and 
they thus cut the sides of the shaft smoothly. When ar- 
ranged in the manner we have @plained the boring tool 
euts, to a depth of 14 in., a kind of annular trench the 
width of which is equal to that of the steel plates, and which 
encloses a central core about 2 ft. 11 in. in diameter. But as 
the removal of this core requires the use of a special arrange- 


* Figs. 4 and 13 will appear in our next number. 
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jon Lay oon 8 lower end.of the link, a’. Besides these 
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by the gun-metal crosehead, 
rods have openings cut in them, through which the 
ends of the catches, ¢', project, the detachment of the boring 
tool when the boring rod is at the top of its stroke being 
effected by the outer edges of these catches coming in contact 
with pins placed across these openings. In lowermg the tool 
into the shaft the catches are prevented from becoming disen- 
gaged, by the contact of the a tus with the sidee of the 
shaft, by means of the small detents, g', which become dis- 
engaged and hang down vertically out of the way, as soon 
as the apparatus is brought seguinsly into action. When 
the apparatus is being raised from the shaft the tool is 
range | the key, 4', resting against the bottom of the slots 
in t 


a’. 
(To be continued.) 


POCKET SHEET-METAL GAUGE. 


At a recent meeting of the Franklin Institute there was 
exhibited a new form of gauge constructed by the Brown and 
Sharpe Manufacturing Company, of Providence, U8, Of 
this gauge the Franklin Institute Journal says: : 

“It involves the same essential advantages as are found in 
the larger sheet-metal gauges manufactured by the same os- 
tablishment, and before described in this journal. That is to 
say, it can take its measurement not from the edge of the 
sheet only (where irregularities are likely to occur), but at 
some litile distance within. It also not only indicates 
whether the sheet in question does or does not conform ap- 
proximately to some one of a series of arbitrary standard 


measurements, but in case gives the exact thickness in 
paste of an inch, meshing avon ts theusandtle : 

“ The accompanying cut shows the instrument of full size, 
and it may be Seatribed a6 follows: thc 2 
* in 


the form of the 
letter U a Dg 
projecti ub, 
a, oD pe 3 end. 
ends are tapped 
holes, in one of 
which is the ad- 


ge screw, 
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other tho: gauge 
uge 
screw, aay cs 
tached to the screw, C, is a thimble, D, which fits over the 
exterior of the hub, a. The end of this thimble is bevelled, 
and the bevelled edge uated into twenty-five parte, and 
figured, 0, 5, 10, 16, 20. A line of graduations, 40 to the 
inch, is also made upon the outside of the hub, a, the line of 
these divisions running paralle! with the centre of the screw, 
C, while the graduations on the thimble are ¢iteular. The 
pitch of the screw, C, being 40 to the inch, one revolution of 
the thimble opens the gauge zy or ;S4u of eninch. The di- 
visions on the thimble are then read off for any additional 
rt of a revolution of the thimble, and the number of such 
visions are added to the turn or turns already made by the 
thimble, allowing ;#%s for each graduation on the hub, a. 
For example, suppose the thimble to have made four revolu- 
tions and one fifth. It will then be noticed that the bevelled 
edge has yaseed four of the graduations on the hub, a, and 
ite the line of graduation will be found on the thimble 
line marked 5. Add this number to the amount of the 
four graduations, which ia fs, and it equals yfcs, which is 
the measurement shown by the gauge. 

“ On the above occasion Mr. Coleman Sellers mentioned 
that he had been using one of these gauges for several weeks, 
and had compared it with other standards by means of the 
set of tables furnished by the manufacturers, and that this 
test had proved it to be entirely reliable.” 








Tur Pewrvevian awp Ontewrat Steam Navication 
Company.—The mail service of the steamers of this com- 
pany now extend over 1,400,000 miles annum, the 
vessels altogether making 350 voyages in the course of the 
year. 








Lowpow Assoctation oy Forsuan Exoryerns—-It has 
been, we nd, definitively arranged that the 
eighteenth amniversary festival of members and friends of 
this Institution shall take on Saturday, the 20th of 
February next, and that arrangements and int- 
ments connected with the celebration shal] be F od 
those which have proved so pre-eminently satisfactory on 
last two or three occasions of a like kind. 
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into the receiver below the pan. This receiver, which is 
fixed to the pan so as to revolve with it, is of sufficient 
capacity to hold one or more charges of the titer, and its 
lower end is of a funnel form as shown. The lower part of 
the funnel portion is removable, 80 as to give access to the 
interior of the receiver for cleansing purposes, and @ cross- 
piece on it, moreover, affords support to a vertical shaft which 
revolves with thé runner of the pair of millstones, and whieh 
earries on the extending into the receiver arms or blades 
which stir a materials and fool them downwards, The 
rate at whieh the materials are delivered from the recetver i 
regulated by @ kind of dise or valve carried by the vertical 
shaft just mentioned, and which can be raised or lowered 
so as to close the mibuth of the receiver more or less com- 
pletely, uF means of a hand wheel and screw on the shaft. 

The mill by which the materials are ground presents no 
peculiar features, the “stones” being of any materials 
usually employed for such'work. Tt will be scen, however, 
that in the case of the arrangement of hinery rep ted 
in the engraying, the materials are subjected to a double 
grinding process, as after leaving one pair of stones Ye 
are delivered to @ second pair. The two pairs of stones 
driven by gearing, the arrangement of which will be readily 
wadeastood Silat the figures. 

In our illustrations, the mixing part of the machinery and 
the mills are shown situated on different floors; bat both 
driven from the same main line of shafting. This arrange- 
ment, however, can, of course, be modified to suit special 
circumstances. In conclusion we may remark that the 
whole machimery is very simple and appears well suited 
for its work ; and we have received highly favourable reports 
of its performance on the other side of the Atlantic. 





“UNIVERSAL” TABLE FOR DRILLING 
MACHIN Es. 

I~ drillingarticles in which 4 number of holes have to be 
put in at vaiieus angles a vast amount of time is, under 
ordinary circumstances, wasted in making the necessary 
adjustments, and this being the case we are glad to bring 
before the notice of our readers an arrangement of drilling 
machine table by the use of which this loss of time may be 
most materially reduced, Of this table, which has been 
designed and patented by Mr. George Crow, of Messrs. 
Robert Stephenson and Co,’s works, at Newcastle-on-Tyne, 
we this week give an engraving on page 4/2 showing its 
application to a radial drilling machine of the make of 
Messrs. Fairbairn, Kennedy, and Naylor, of Leeds, who are 
Mr. Crow’s sole licencees. 

Referring to these engravings, it will be seen that the 
table to which the work isfixed is of box form, and is moun- 
ted so as to be capable of being turned on an axis carried by 
a second table—or rather frame—which is itself mounted on 
trunnions situated at right angles to the axis just mentioned. 
The motion of the first table on the second, and the motion of 
the latter on its trunnions is in each case regulated by a 
worm wheel and worm as clearly shown in the figures. 

Each of the tables can be turned completely round upon 
its axis, and thus work requiring to be drilled can be 
bolted on any one of the five sides of the box and the holes 
drilled at any angle without once shifting the work from its 
original position on the table, The saving of labour is thus 
very great, firstly, because the table can be turned to-the 
most convenient position for fixing the work on; and, 
secondly, because the great labour and loss of time incurred 
in other machines by the necessity which exists for shifting 
the work to suit the different angles of the holes is in Mr. 
Crow's arrangement entirely dispensed with, as the work is 
moved with the tables to amy desired portion witha minimum 
amount of labour. 

Four of Mr. Crow's “ universal” tables have beeen in use 
at Messrs. Robert Stephenson and Co.'s works for upwards 
of six months past, and they are found to be well adapted 
for all kinds of work, particularly for flanged, angular, or 
circular plates either for loeomotive cr marine boilers. Fire- 
box bottom rings for locomotive boilers, whether plain or 
bevelled, may also be fixed on the table we have described, 
and every hole can be drilled in them without once altering 
their position on the table. In the drilling machine shown 
in our illustration there is a long vertical range of spindle, 
thus obviating the necessity of raising or lowering the jib. 
When the work to be drilled is not very heavy this arrange- 
ment answers well, as the drill spindle can, ot course, be much 
more easily raised or lowered than the jib. 


Gaeat Exuretrioy av Torts —It is announced that a 
great industrial and artistic exhibition is to be held in the year 
1872, on the occasion of the completion of the prercing 





Mont Cenis, but it is not stated whether it will be inter- | 
uational, or confined to Italian productions only. 
TUwseLirne Uxpe® Tax Derrorr River.—There is to be | 
a raitroad tunnel under the Detroit river. An uninterrupted | 
line of rails runs from New York to Chicago, with the one 
exception of the interval made by the river at Detroit. The 
transportation of freight by the ferry at this point causes | 
great delay, and thus frequently blocks up the road eo as to 
produce serious invonvenience. To obviate this, the Michigan | 
Central and the Great Western Railroad of Canada have 
decided to tunnel the river. The project of a bridge was | 
abandoned betause a draw would have been necéssary to 
allow the shipping to pass. Mr. Chesbrough, the engiaeer of | 
the Chicago tunnels, has examined the strata under the bed | 
of the river, and reports, that the formation is fit for the work. 
Although the river is only five-eighths of a mile wide, the 
whole length of the tunnel will be fully a mile and a quarter, 
in order to bring the roailway up to the grade. The depth 
varies from twelve to forty-two feet. Space for two railway 
tracks will be obtained by two distinct borings, eighteen feet 
in diameter, under the bed of the river, but they will be 
united in one when the banks are reached. The cost of 
the work is estimated at two and a half millioas of dollars. 





CYLINDER STEAM PASSAGES. 
To rus Eorroz or Exarseeetye. 

Srm,—In your article on “ Cylinder Steam Passages” in 
Exoinzsnine, of the 3rd inst., you caleulate the capacity 
of the clearance and steam port, and—taking an average 
working pressurc—assume the space to be filled at each stroke 
with steam at a pressure of 1201b. per equare inch. 

In the return stroke you find that the final pressure due 
to compression would be under the given circumstances, 
about 91 Ib. per square inch. 

It appears to follow from this last deduction that the 
clearance and port require to be filled, not entirely with new 
steam, but only with such a quantity as will raise the pres- 
sure from 91 1b. to 120 Ib. per square inch. 

Since you have, in the example so clearly worked out, 

the amount of work done in compressing the 
@xhaust steam, it is only fairto consider whether this work 
done is altogether lost, and whether this compressed steam 
does not serve the purpose of an elastic block partially filling 
the waste or dead space. Your conclusions are of course cor- 
rect for the first stroke made on starting the engine, but is 
mot the case altered while the engine is running / 

I am, Sir, yours faithfully 
F. 8. 





Barton-on-Trent, Dec. 9, 1869. 

[Our correspondent is perfectly correct in stating that 
the accumulation of steam which takes piace in the passages 
during compression, to a certain extent diminishes the 
quantity of steam which has to be drawn from the boiler 
for each stroke of the piston, In the article to which he 
refers, however, we purposely considered the two strokes of the 
piston quite independently of each other, and we showed 
that during the steam the amount of working steam used by 
Herr Schwartzkopff's engine would be 155.3 cubic inches 
per stroke more than would be required in an engine having 
eylinders of the same dimensions, and steam passages of the 
ordinary proportions. This 
4s we further showed, amount to 96.3 lb. per mile run. We 
then in considering the return stroke showed the final 
pressures whict am would attain during compression 
in the two cases under « ration, and from these data 
it was to ca how much of the extra 
153.3 cubic steam yuired in Herr Schwartz- 
kopff's engine the steam stroke—would have to be 
drawn fro the boiler, and how much would be provided by 
the compression. This caleulation we did not think it neces- 
sary to give in our article as the latter was already lengthy ; 
but it may perhaps be as well that we should give it here. 
In Herr Schwartzkopff's engine the clearance spaces at the 
end of the stroke amounted to 360.25 x 85.125—445.375 
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¢ubic inches, while in the case of the engine we have taken | 


for comparison, the capacity of these spaces would be 
445.875—153.3—292.075 cubic inches. Taking the case of 
this latter engine first, we have 292.075 cubic inches or 0.169 
cubic feet, to fill with steam at a pressure of 120 1b. per 
square inch above the atmosphere, and as steam at this 
pressure weighs 0.28ib. per cubic foot, the weight of steam 
required to fill the clearance spaces will be 0.169 x0.28= 
0.04732 lb. But we showed in our former article, that in 
the case we ate considering the pressure would rise during 
compression to 91 lb. above the atmosphere, and as steam of 
this pressure weighs 0.2243 lb. per cubic foot, the weight of 
steam remaining in the clearance spaces at the end of the 
stroke will be 0.169 x 0.2243=0.08791, an amount which, de- 
ducted from the 0.04732 lb. above calculated, leaves 0.00941 Ib. 
of steam to be drawn from the boiler at each stroke to fill 
the clearance spaces. In Herr Schwartzkopff's engine, on the 
other hand, the capacity to be filled is 446.375 cubic inches 
0.2577 eubic feet; and the weight of steam, at 120 lb. above 
the atmosphere required to fill this space, will be 0.2577 x 
0,280.07 2156 Ib. The final pressure after compression in 
this instance was 65 1b. per square inch above the atmosphere, 
and steam at this pressure weighing 0.1756 lb. per cubic 
foot, the weight of steam remaining in the clearance spaces at 
the end of the stroke would be 0.2577 x 0.1736=0.044736 Ib., 
which deducted from the 0.072156 ib. just obtained, leaves 
0.02742 Ib. to be drawn from the boiler at each stroke to 
fill clearance spaces. We thus find that the balance against 
Herr Schwartzkopff's engine is 0.02742 —0.00941=0.01501 Ib. 
per stroke; and multiplying this by 1494 (the number of 
single strokes made per mile), we get 26.89 lb. as the extra 
quantity of steam theoretically used by Herr Schwartzkopff's 
engine, with the results, as regards work done, which we 
explained in our former article —Ev. E 


a2 


SoMETHING LIke a “Daxoer” St¢nau!—Tho New Jersey 
Railroad Company has lately placed at a short distance from 
each end of its drawbridges an alarm-sigual that serves to 


stop the approaching trains, in case the regular signals have | 


failed to do so, even at the cost of destroying the locomotive. 


| A heavy iron plate is lowered nearly to a level with the trac 


by the opening of a drawbridge ; and, in case of fog, if other 
signals do.met apprise the engineer of danger, this arrange- 
ment is site 40 do so by knocking down the chimney and 
the enginéer’@eab ! 
West Ixpra Tetvonapms.—The United States’ war sloop 
Yantick h appointed by the American Government to 
make the soundings for the West Indian submarme enables 
from Jamaica to Porto Rico, Thomas, and Barbadves. 


Ss the 
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The British Admiralty have also ordered a vessel to comfinme | 


the soundings from Bardadoes to Trinidad and Demerata: 
The Yantick is being fitted with sounding gear at the Navy- 
yard, Brooklyn, and wil! sail on the lst of January, under the 


command of Captain Irwin, United States’ Navy, by whom | 


the soundings between Jamaica and Panama have already 
been made in the Gettysburg. The cables of the West India 
and Panama Telegraph Company, to connect Cuba, Jamaica, 
and Porto Rico, have been completed at the Silvertown works, 
and the whole of the line will be shipped by March 15. An 
additional subsidy of 800/. per annum has been devoted by 
Antigua to establish a station in that island. 


extra quantity of steam would, | 


THE FLOW OF ELASTIC FLUIDS THROUGH 
ORIFICES AND PIPES. 
To rue Eptror or Exaryeerina. 

Sra,—As the recent appearance of several articles under 
the above title in The ineer indicates some interest in the 
subject in England, I the liberty to offer a few words 
in relation to it. 

From the tenor of some articles which have appeared it 
seems that the writers aceopt the of the subject which 
is usually given in treatises of physics. But that theory, as is 
well known, when applied to the computation of the quaotity 
that should flow through an orifice into a vacuum in a given 
time, gives results ly im excess of those found by ex- 
periment. The difference has been.aseribed to the vena con- 
tracta prineiple and to frietion; but Ithink.itcan be satis- 
factorily shown that the vena ontracta principle, which so 
largely effects the flow of liquids, is inapplicable to expansible 
fluids. Friction may have am appreciable effect, especially 
when the flow is pipes ot eonsiderable length, but 
its effect is clearly i te to aegount for the ditference 
between the resulte of the thesry and ex t. We must 
therefore seek for some correction 6f the theory that will 
bring these results into closer harmony. . 

Some hnportant trutlis in correetion of the theory have 
already been develo which have not as yet found their 
way into treatises of physics. I will briefly advert to these 
and then refer your readers to artigles in which they may 
find them fully set forth, 

When an elastic fluid flows thgough an orifice into a 
vacuum the theory assutnes: 

1. That the constant force which ,eauses the flow is equal 
to the pressure of the flaid upon @ surface equal in area to 
the oritice. 

2. That the density of the fluid gadergoes no change by 
| expansion until after it has passed the orifice. 

5. That the velocity of the flow through the orifice is that 
which a body would aequire by dailing through a height 
| equal to the height of a columm of the same fluid of uniform 
| density, whose weight resting upon the base of the column is 
| equal to the pressure of the duid upon an equal area. 
| Now it is certain that these thre@assumptions cannot all 
| be true; for, according to the knggyn laws of motion, the 
| assumed constant force Ig incompefent to give the assumed 
velocity to any more than half the quantity of fluid that 
would pass the orilice if the velocity and density are both as 
they are assumed to be. 

It has been conclusively shown, both mathematically and 
by experiment, in the articles to which I shall refer at the 
close of this communication, that when an elastic fluid of 
any given pressure flows through an orifice either into a 
vacuum or into a vessel containing fluid of not exceeding 
| half that pressure, the density of the fluid is diminished one 
| half by expansion Lefore it enters the orifice. The second of 
| the above assumptions, therefore, requires to be corrected so 
jas to accord with this fact. The theory will then be in 
| harmony with the known laws of motion, and will give a 
| flow into a vacuum in a given time of only half what it now 

gives. 

Again; when an elastic flaid flows from one vessel into 
another containing fluid of less pressure, the theory of the 
books teaches us that the fluid in the reeeiving vessel resists 

| the flow to the extent of its pressure, so that the force which 
| causes the flow is the difference of the pressures in the two 
vessels. 
| In opposition to this teaching it has been conclusively 
| shown that in such case the pressure of the fluid in the receiv- 
| ing vessel has no effect to resist the flow unless it be greater 
}than half the pressure in the discharging vessel. Hence 
| when steam of 20 pounds pressure in a cylinder is discharged 
| into a condenser in which there is steam of 5, or any other 
| number of pounds pressure not exceeding 1), the quantity 
| discharged in a given time is precisely the same as it would 
be if there were a perfect vacuum in the condenser. 
| These facts, whose importance in their relation to the 
| steam engine will be readily appreciated, will be found to be 
| fully demonstrated mathematically in an article in the 
| American Journal | rss and Arts, Second Series, vol. v, 
| page 78, and proved experimentally in the same Journal and 
Series, vol. xii, page 156. 





Eur W. Brake. 
New Haven, Conn., U.S.A. 


Inasmuch as few of our readers, probably, have access 
to the articles in the American Journal of Science, to which 
Mr. Blake refers, we have deemed it advisable to reproduce 
them here.—Ep. E.} 

Of the Law which governs the flow of Elastic Fluids 
through Orifices. By Exa W. Biaks. 
Tas subject announced at the head of this article, is not 
| only interesting considered simply as a subject of scientific 
linquiry, but itis also a matter of practical importance in its 
relations to. several branches of mechanism. Among these 
jmay be instanced, as perhaps first in importance, the bearing 
lof the subject u the construction of the steam engine. 
| The size of the pipes and valves which conduct the steam to 
| and from the working cylinder, should be properly adjusted 
to the size and velocity of the piston. In general, the larger 
these pipes and valves the better, so far as respects the power 
of the engine. But there pa heapegn 2 paps attendant on 
}inaking them large; and in order to make a due compromise 
between the imconvenience that may be ineurred on ‘the one 
hand, and the amount of power that may be sacrificed on the 
other, it becomes necessary to understand correctly the law 
which governs the flow of elastic fluids through orifices. 
Treatises on the dynamies of fluids have not omitted to give 
rules for the determination of such questions ; but it will be 
| seen in the course of this article that those rules are very 
defective. : 

If the velocity with which a fluid flows through an orifice 
from one veasel into another be represented by V, the density 
under which it passes the orifice Sg Ny a Be aad fod 
orifice by 8, then the product, V D8, is the measure of the 











Dec. 17, 1869.] 





uantity of fluid discharged in a 

Senter ree 

t is as root 

versely as the square root of the density. If, then, the 

efficient pressure which produces this flow 

P, the general law expressed by symbols will 
VD8>-v". 


The above expression is in accordance with the received 
theory, and properly understood it is correct, and applicable 
to all fluids, elastic as well as inelastic. But it must be ob- 
served that D in this expression must in all cases represent 
the density under which the fluid passes the orifice. 

In all the treatises on the dynamics of fluids that I have 
examined, the quantity, D, in the foregoing expression 
represents the density of the fluid in the discharging vessel : 
it being assumed that the fluid passes the orifice without 
change of density. This assumption is correct so far as 
respects inelastic fluids, but as respects elastic fluids it is far 
otherwise. A particle cannot even begin to approach the 
orifice without a change of density. Surrounded by other 
particles, it will not begin to move until the pressure before 
it becomes less than the pressure behind it. If the pressure 
before it is less than the pressure behind it, then the density 
there is less also, and consequently the density of the particle 


itself is diminished, for that must be intermediate between | 


the density before and behind it; and as it cannot begin to 





in the dk vessel. 

Let the density in the receiving vessel be d. Then d is 
limit beyond which the fluid cannot expand either before 
after it passes the orifice; so that D can never be less than 
d. As in the preceding case ,/ (A D~ D?) was the maximum 
for all the values of D that can be assigned from cypher te 
4, so in this case, and for the same reasons, ,/ ab—ps 
must be the maximum for all the values of D can be 
assigned between dand 4. But we found in the other case 
that the maximum occurs when p=4. If, then, this valué 
of D is assignable between d and A, the maximum must in 
this case also occur when D=“. But this value of D will 
always be assignable between d and A, if d be not greater 


than. Therefore, if d be any quantity not greater than 
4 of A r tae 
3° D will be equal to z In other words, if the density im 


Re 


move without a change of density, so for the same reasons its | the receiving vessel be oe ui than half the density {fi 


motion cannot be accelerated without a further change of | the discharging vessel, the 


density. ‘Thus, for every increment of its velocity in its ap- 
proach to the orifice, there must be a corresponding decre- 
ment of its density. Hence it is evident that the fluid passes 
the orifice under a density Jess than the density in the dis- 
charging vessel. 

Again, there is an error in in the received theory, in eo 


sidering the efficient pressure which causes the discharge | 
(represented by P in the above expression), as equal in all | 


eases to the difference of pressure in the two vessels. The 


true amount, which is to be deducted from the pressure in | 


| to it. Now the smallest value that is assignable to it E this 


the discharging vessel, in order to find the efficient pressure 


that produces the discharge, is the elastic force that is due to | 


the density which the fluid has in its passage through the 
orifice ; for it is obvious that that alone reacts against the 
pressure in the discharging vessel. From this consideration, 
also, we may arrive at the same conelusion as was deduced 
in the last paragraph, viz., that the fluid must pass the 
orifice with a diminished density ; for otherwise the elastic 
force of the fluid in the orifice would be a perfect counter- 
poise to the pressure, and there could be no flow. 

From what precedes it will be apparent that in the appli- 
cation of the general expression, 

> 
vpsrPSv! 
ev 

to the case of elastic fluids, the density of the fluid in the 
orifice, represented by D, is an unknown quantity, poate A 
value somewhere intermediate between cipher and the 
density of the fluid in the discharging vessel; also that the 
efficient pressure which produces the discharge, represented 
by P, is an unknown quantity whose value is dependent on 
that of D. We will now proceed to elicit a general rule for 
the determination of the values of D and P in every case 
that can oceur. 

In the annexed figure let & be the discharging vessel con- 
taining fluid whose density is A, and let d be the receiving 
vessel, which, for the present, we will consider a vacuum. 
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Let the smallest place in the passage leading from one to the 
other be the orifice, and let its area be 8, and let D represent 
the unknown density with which the fluid passes the orifice. 
Since the pressure is as the density, the density may be em- 
ployed to express the pressure. Then it follows from the 
preceding observations that the efficient pressure which pro- 
duces the discharge is A—D. Since the velocity will be 
directly as the square root of the pressure, and inversely as 
the equare root of the density, we have, 
v xv (4—-D) 
v 

Multiplying this expression by D and reducing, we have 
VD x /(ad-D"). 

Now if we conceive several sections to be made across the 
passage at different points on each side of the orifice, and if 
the areas of these sectiont are ively 8’, 8”, &ec., the 
velocities of the fluid in them, V’, V’, &c., and the densities, 
D', D’, &. V’ D’S’, V" D" 8", &e., are the measures of the 
quantities of fluid that pass through these sections, re- 
spectively, in a given time, But w the current is es- 
tablished, the same Sons flows thro each in given 
time. Therefore vb ‘=V" D*S*=V DS. Now VDS 
being a copstant quantity, if each of the factors vary, V D 
will be a maximum when § is a minimum. But 8 is a 
minimum at the orifice, and therefore V D is a maximum at 
the orifice. But we have before found VD ,/( 4 D—D*); 
and therefore, when V D ig a maximum 4/ (4—D*) must 
likewise be a maximum. Now, when ./(AD-—D*) is a 
Hence, whence the distharge is into a 


maximum D= a 


vacuum, the density of the fluid at the orifice is equal to half 
vessel. 


the density im the di 





7" | differs least from =. 
| z 





nsity in the orifice will beequal 
to half the density in the discharging vessel. ek 

Again, from the nature of maxima and minima, it is ob- 
vious that ./ (A D— D*) will be a maximum when, of all the 
values that are assignable to D, that value is assigned which 


a Hence, if d exceed 2 0 that D must 
have a value greater than ;. then /(AD~D*)will ben 


maximum when D has the smallest valve that is 


case is D=d. Hence, if the density in the receiving vessel 
exceed half the density in the discharging vessel, the density 
density 


| under which the fluid passes the orifice is equal to the 
| in the receiving vessel. 


Thus we have found for the value of D, D=& if d isnot 
greater than 2; if otherwise, D==d. And for the value of 
P (since P= A—D) we have P= it d is not greater than 
3; if otherwise, P= A—d. 


In applying the general dynamic law V D 8 »priyte 


the case of elastic fluids, the values of D and P there- 
fore be assigned in accordance with this rule. 

We have already remarked that treatises on the dynamics 
of fluids, in applying the above general expression 
fluids, put D as equal to A, and P as equal to Ad in all 
cases. This as will appear from the above rule, makes D too 
large in all cases; and P also too large whenever d@ is less 
than half 4. In the case of a discharge into a vacuum, it 
makes each of these quantities double what it should be. 
In constructing a formula to express the velocity of the 
flow into a vacuum, these errors balance each ; 
that in that particular case the result is the same as if the 
values of these quantities were assigned in accordance with 

a 


2 
our rule ; for by our rule V » ite and by the old rule 
2 
Vv eV S=1, 
/ 


4 


Again, since 9 is a constant quantity however 4 may 
4a 


2 
vary, it follows from our rule that the velocity of the flow 
into a vacuum is a constant quantity, being the same for 
every density in the discharging vessel. The same also re- 
sults from the old theory. 


But in constructing a formula to express the quantity that of 


will flow into a vacuum in a given time, the results of 
two rules will differ widely. For, since the old rule gives 


the velocity of the flow correctly, and at the sme tite pate | yy 


its density at double what it should be, it follows that the 
old rule makes the quantity discharged in a given time 
double what it should Te. 


Henee, it appears that in a steam engine, the valyes and 
pipes which convey the steam from the ing cylinder to 
the condenser, must be of double the size that would be 


assigned to them by the old rule in order to discharge the 
contents of the working cylinder in a given time, without in- 
creased reaction upon the piston. 

It a from the rule, as stated above, for finding the 
values of D and P, that the quantity, d, which expresses the 
density of the fluid in the receiving vessel, will not enter at 
all into the formula which expresses the velocity of the flow, 
nor into that which expresses the ne in @ 
given time, provided it be equal to, or than half the 
density in the discharging vessel. Hence it follows that 
fiuid in the receiving vessel, if its density does not 
half the density in the discharging vessel, will have no effect 
whatever upon the flow. Consequently sir or steam will 
rush into a vacvum no faster than into a vessel containing 
fiuid of half its density. On the contrary, both ity 
of the flow and the quantity discharged in a given time 
be the same in both cases; and so, also, if the density in the 
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OCEAN STEAM NAVIGATION. 


At the meeting of the Institution of Civil Engineers held 
on the 14th inst., Mr. Charles Hutton Gregory, president, in 
the chair, the paper on “Ocean Steam Navigation, with a 
view to its further Development,” by Mr. John Grantham, 
M. Inst. C.E., which was partly read at the meeting on the 
7th inst., was concluded, and a brief abstract of the whole is 
now given below. yak 

The author stated that the object of this communication 
was, first, to take a review of the progres that had been made 





NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Iron Market—During the week the local 
pig-iron market has been much excited, and has been firm 
and strong almost every day. Prices have mounted up with 
great ity, and to a greater height than has been at- 
tained for several years. This day week the prices were 
56s. 194, cash, and 56s. 4)d. one month, a fall of 14d. per 


ton occurring on late "Change. Yesterday, however, prices 
rose to 57s. 7éd. eash, and 57s. 11d. one month, and many 
th ds of tons ¢ hands at those prices. In the 





to the present time in Ocean Steam Navigation ; and, aly, 
to draw from the examples thus collected some conclusions 
as to its probable development in the future. 

It was contended that steam ships could be employed more 
extensively on routes partially oecupied by them, and on 
others where regular steam lines had not yet been esteblished. 
Rapid and regular voyages both for passengersand goods 
were now fully appreciated, while the greatly increasing 
jatercourse of all nations furnished freights which would 
support lines of expensive steam vessels. [he author traced 
the rise of Ocean Steam Navigation, and showed that the 
route from Liverpool to New York was the prineipal field on 
which it was first fully developed. He deseribed the efforts 
made by the Americans to maintain by steam the prestige so 
long seeured by their sailing ships, gave the reasons for the 
great change that had taken place, and stated that not one 
American steamer was now running between Earope and 
Ameriea. Some of the causes of this were to be found in the 
fact, that iron ships, worked by the serew propeller, could 
alone be employed successfully, and that sueh ships in 
America were too expensive, both in their constraction and in 
their working, to enable them to compete with English 
vessels. The form of, and various improvements in, the 
boilers and the engines were deseribed, showing that a much 
higher pressure of steam was now employed, that the 
eXpansive system and surface condensation were at present 
considered essential to success in economising fuel, and that 
the amount of coals consumed had in the best vessels been 
reduced to 24 Ib. per indicated horse power per hour, but it 
was anticipated that a reduction to 2 Ib. might soon be 
attained. ‘The engines for working the screw propeller had 
settled down into two forms, the vertical inverted cylinder, as 
principally used in the merchant service, and the horizontal 
cylinder, as applied in the Royal Navy. The great increase 
in the length of the hull was dwelt upon, and it was shown 

that this was essential to commercia! success. 

A map on Mercator’s a was exhibited indicating 
the principal ocean routes in connexion with the trades 
between Great Britain and the rest of the world; and the 
improved system by great circle sailing, as recommended by 
Mr. Towson, of Liverpool, was described. A table was also 
exhibited of the relative distances between London and 
Liverpool, and the various ports shown on the map, both by 
long sea, and by the Suez Canal and the Pacific Railroad ; 
from which it appeared that, as regarded the Northern 
Hemisphere, a great saving of distance and time would be 
effected. 

The number of ocean steam ships now working in con- 
nexion with this country was stated to be 364. The perfor- 
mances of the best ships of various companies were then 
alluded to, and the result showed that on the North Ameri- 
ean lines the highest average rate of speed was maintained, 
but by a large expenditure of fuel; that the Pacific and 
Colonial Companies’ ships gave excellent results, as regarded 
economy of fuel; and that some new vessels, lately built for 
the Royal West India Mail Company, seemed to promise the 
best jormances, with respect to speed and economy coim- 
bined. With reference to ships engaged in the Mediter- 
ranean trade, particulars of their performance were given, 
and it was pointed out that great length, in proportion to the 
beam, had m extensively adopted, and very 6 ully 
in a commercial point of view. A brief statement was made 
relative to other large European steamship companies, 
where good results had been attained, especially on two ex- 
temafre lines between the North of Germany and North 
America. These vessels, however, were all built in this 
country. 

From this branch of the subject the paper proceeded to 
give a table, taken from the Board of [rade Returns for 
1868, showing the amount of tonnage employed between 
Great Britain and all other countries in sailing, and in steam 
ships. From this it appeared that, with North America, the- 
tonnage of steam ships nearly equalled that of sailing ships ; 
but in the Mediterranean trade, steam ships largely exceeded 
sailing ships. On the other hand, in the regular trades with 
India, China, and Australia, steam tonnage, by | sea, 
comprised only about | percent. of the whole. A caleulation 
was then made to show what might be expeeted if the trade 
with the East was in future carried through the Suez Canal, 
and of the number of large steam fleets which would be re- 
quired to work it. Some facts were also recorded relative to 
the effect of the Pacific Railroad, and the probsbility of 
letters and passengers from China, Japan, and Western 
Australia going by that route. It was shown that several 
days’ saving in time would be effected. 

The author considered that the voyage to Melbourne could 
be best performed by long sea, as there would be no saving 
either in distance or in time by way of Suez. The paper 
held out great prospects of advantage to England and to 
British shipbuilders, from the immense changes that were 
ay about to take place. 

t was announced that the discussion, which had been com- 
menced, would be resumed at the meeting of T 
January 18, 1870. 


>? 


Inptax Coat.—At the recent meeting of the Peninsular 
and Oriental Steam Navigation Company, it was stated by the 
chairman that the company had been making an effort to 
utilise the native coal at Calcutta by mixing it with English 


afternoon an easier feeling prevailed. To-day the market 
has been still easier, with prices ranging from 57s. id. to 
57s. 2d. one month, and 56s. 10)4. to lid. cash. No.1 
Coltness and No. 1 Gartsherrie are both quoted at 646.; No. 
1. GM. B. at 57s. 8d. to 57s. Gd; and No. 3 at 55s. 9d. to 





, 
Royal Scottish Society of Arts—The ordinary meeting of 
this Society was held on Monday night, the president. Mr. | 
Rh. W. Thomson, C._E., in the cbair. The only public busi- 
ness before the meeting was a e¢ommunication on “ Braced | 
Arches and Suspension Bridges,” by Mr. Jenkin, Professor of | 
Civil Engineering in the University of Edinburgh. The 
professor stated that the experiments made in connexion 
with the Britannia-bridge established the theory of metal 
irders on a sure practical basis, and with the inquiry of a | 
1 Commission into the application of iron to railway 
structures, had led not only to the general adoption of the | 
iron girder as a convenient type of bridge, but also toa wide- | 
spread belief that essentially the girder is a cheaper and | 
lighter form of support than the metalarch. The suspension | 
bridge, indeed, the theory of which was identical with that of | 
the arch, was known to be a lighter form of support than the 
girder ; but an impression prevailed that the flexibility of the | 
form could not be really overcome without sacrificing the | 
lightness; and although this prejudiee has been gradually | 
yielding, the assertion that a stiff suspension bridge might be 
advantageously used for moderate spans would received 
with doubt, while a statement that a cast-iron arch might | 
not only be safely used for spans of 700 or 800 ft., but would | 
be lighter than a girder for ordinary spans, would excite | 
coats incredulity among practical men. Calculation showed | 
that there was no essential superiority in the girder over the 
two other forms; but the adoption of braced arches and 
braced suspension bridges had been very materially retarded 
by the difficulty in making the necessary calculations as to 
the strain to the parts. In speaking of braced ribs Professor 
Jenkin said the exact determination of the state of stress at 
different points became a probiem of almost impracticable 
perplexity. He gave in his paper a method, founded upon a 
theory due to Professor Clerk Maxwell, by which the neces- 
sary calculations could be made without extreme difficulty. 
These calculations had led to some novel and important 
results, showing a distribution of material in braced ribs or 
suspension bridges different from that hitherto employed. 
Thus, a chain of a braced suspension bridge, of a form which 
was exhibited in model, should be deeper at the middle to 
less than one-fourth of its cross section to the pier, and the 
bottom member also holding tension should be increased in 
the ratio of one to ten from the piers to the centre, where it 
should have nearly the cross section of the top chain at the 
pier. The arch should be designed with the same distribu- 
tion of metal. ‘Tables exhibiting the results of a comparison 
between arches and girders showed a great superiority in the 
arch or inverted arch. When a series of arches was designed, 
the thrust of one loaded arch could easily be provided for 
without greatly straining its unloaded neighbour. The 
paper was illustrated by models, one of which showed the 
perfect stiffness of a suspension bridge in which the top 
member was a chain, and the bottom member a straight tie 
parallel with the roadway. After discussion the paper was 
referred to committee. . 
Philosophical Society of Glasgow.—Sanitary Science 
Section.—The first meeting of this section for the Session 
1869-70 was held last week, when a paper was read by Mr. 
Gavin Chapman reviewing a recent report by Dr. Anderson, 
Professor of Chemistry in the University of Glasgow, on the 
nature of the Glasgow sewage and its utilisation as manure 
in the irrigation of the sands of Irvine on the Ayrshire coast. 
It may be remembered that the report by Messrs. Bateman 
and Bazalgette recommended that the sewage of Glasgow 
should be collected and conveyed by a t conduit to the 
Ayrshire coast, some thirty or forty miles distant. While 
prod seman, part of the question was referred to those 
gentlemen, to Dr. Anderson was remitted the consideration 
of the subject from a chemical point of view. Mr. Chapman 
characterised Dr. Anderson's report as a great failure, and 
an equally great surprise, inasmuch as the analyses of the 
sewage were eo totally unlike all the analyses which had 
been made by other especially those made of the 
London sewage by Messrs. Hofmann and Witt, and which 


death-rate is the hi 
persons—and still 
prospective. 

Locomotive Boiler and Gunpowder Explosions.—On 
Thursday last a terrific explosion of a locomotive boiler 
oceurred at Stonehaven, on the Caledonian Railway. The 
~— was blown to pieces; but notwithstanding that fact, 
and the scattering of the scalding water in all directions, no 
lives were lost, and fortunately the injuries to the men— 
three in number—who were hurt, were not of a very serious 
character. The line was injured considerably. On the same 
day an explosion occu at Messrs. Merricks and Co.'s 
powder mills, Roslin, near Edinburgh. It is probable that 
about 18 ewt. of powder, which was undergoing the drying 
process, was all that exploded, but still the amount of 
damage done was very considerable. As with the locomo- 
tive boiler no lives were lost. Only one person was injured, 
but even his injuries were not serious. The explosion on the 
Clyde during the preceding week was the explosion of a 
boiler on board of a coal lighter, and not of gunpowder, as 
was at first anticipated, and as was mentioned last week in a 
paragraph quoted from the Scotsman. 

Dimensions of Sea-going Ships.—At the usual fortnightly 
meeting of the members of the Dumbarton Philosophical 
Society, held last week, Mr. William Denny (of Messrs. 
William Denny and Brothers, shipbuilders) read an able and 
interesting paper on the dimensions of sea-going ships, in 
which he explained, with much clearness, the causes of the 
greater length in proportion to breadth of modern as com- 
pared with ancient ships, and how, whilst in the merchant 
service the tendency was still to build longer and larger 
vessels, in the construction of ironclad war vessels, since Mr. 
Reed became chief constructor of the navy, length in pro- 
portion to breadth had been lessened. 


in the kingdom—85 to 


38 per 1000 
is nothing done, or immediately 


The paper was listened 
to with great interest, and at the close Mr. Denny presented 
the diagrams, by which it was illustrated, to the society, as 
also one of the models used for the same purpose. The gift 
was acknowledged with cordial thanks, as the society is 
engaged in forming a collection of scientific apparatus, and 
contemplates the formation of a local industrial museum. 

Bailie Ure, who presided, expressed to Mr. Denny the thanks 
f the meeting for his instructive paper. 

The Harbour Works at Anstruther.—The further erection 
of the works of the new Union Harbour is for the present 
stopped. owing, it is said, to the amount already expended 
on it (about 39,0007.) being much above the estimate, and 
there being no present available money for the purpose in 
the hands of the Scotch Fishery Board, at whose instance 
the works are carried on. Almost all the workmen have 
been discharged. It is expected, however, that the works 
will be resumed early in the spring. 


STATE RAILWAYS IN INDIA. 

We have no desire to prophesy evil things of the new 
State Railways, and we sincerely wish the Government of 
India all possible success in the gigantic undertaking upon 
which it has just embarked. But we confess that, at present, 
appearances are the reverse of hopeful. If the first appoint- 
ments are to be taken as specimens of the future manage- 
ment of the Department, we can only anticipate a period of 
waste, blundering, and all the other evils attendant on 
official ignorance, inexperience, and inaptitude. Surely 
Lord Mayo must have been in a peculiarly Irish mood when 
he started off the most daring experiment ever yet ventured 
on by an Administration with appointing to all the most 
reponsible posts, men, whose antecedents made it impossible 
that they should possess the most ordinary practical fami- 
liarity with the matters with which they are entrusted. 
What does py = Innes, who is to have charge of the Indus 
Valley Line, know about railway construction, beyond the 
very partial insight into railway matters that may be 
acquired by sitting in a first-class carriage? We may be 
wrong, but we are informed that not only has Major Innes 
never been engaged in any work of the kind, but that he is 
actually ignorant of the mere technica] phraseology which is 
employed in railway engineering, and is still to learn, not only 
the practical working, but the very alphabet of his new pro- 
fession. Captain Pollard, who, we hear, is to suceced Colonel 
Drummond, and will therefore, we suppose, supervise Major 
Innes’ proceedings, knows as much about the practical con- 
struction of railways as does his subordinate; while Major 
Williams, who, as Under-Secretary to Government in the 
Railway Department, will decide on the points submitted by 
the other two, is equally without ical experience of the 
matters upon which he will now be called to pronounce an 
authoritative opinion. To crown it all, the Gazette of India 
informs us, that the Government actually intend disposing 
of the superseded police officers by employing them on the 
State Railways! Add to this that there will of course be the 
same wonderful exhibition of amateur engineering from 
Simla, that has been driving Mr. Lee Smith (the Govern- 
ment Engineer of the Peshawur State Railway) crazy for 





were gene regarded as the standard of comparison. In 
respect of ammonia and ih, they were strangely at 
variance with what was generally regarded as being the 
com positi rdinary Glasgow sewage. An interesting 
discussion ensued, and the irrigation pr nject of Messrs. Bate- 
man and tte, and supported by Dr. Anderson in his 
cg i report, was strongly condemned ; and it 
was in support of the condemnation, that in no 
case, except at Croydon and the Craigentinny meadows, 
Edinburgh, had the irrigation been anything else but a total 
failuge ; and even in those instances the success had been 
due in measure to the fact of the land being so situated 
iy that it-could be supplied with the sewage by simple 
vitation. the way, 1 may mention that the profes- 
expenses for the two reports and the other et ceteras 

have amounted to between 2000/. and 3000/. The parties to 
it are the Town Council, the Police Board, and Clyde 
Trust. At the meeting of the last-mentioned body last week, 
there wasa@ very decided feeling expressed about incurring 
80 ‘etpense for no practical result. The Clyde is as 








coal. An experiment was tried at Calcutta with the 
coal, and satisfactory results were obtained. 


impure as ever, and is undoubtedly getting worse; our 


the last six months, we have, we think, as fair a prospect of 
| gigantic mistakes, profligate waste, and ignominious failure, 
| as the worst enemy of the new system could wish for.—Indias 
| Public Opinion. 


Is ruis A Fact?—The French empire is said to contain 
but one steam fire-engine, and that is one at Havre. Paris 
is furnished with no such machine for its protection, but 
wholly depends for fire extinction upon hand engines. 





Cayapian Emteratiox.—Mr, Thomas White, the late 
special emigration commissioner of the province of Ontario, 
writes from Hamilton under date of November 19: “ Next 
spring we shall require al! the labouring men you can possibly 
send out. Our new railways will absorb an enormous num- 
ber. Ishall be glad if you will direct all who are willing to 
work on them to come direct to Hamilton, and we can insure 
them work the day they arrive. We hope to have the entire 
length of our under contract in the early spring—about 
80 miles—and we intend to push the construction through 


without delay.” Glowing, enthusiastic, sanguine, very ! 
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NOTICES OF MEETINGS. 

Tae INSTITUTION oF Orv Excryeens.—Tuesday, December 
2iet. at 8 Pw, the Annual General Meeting. 

SocrerTy OF ENGINeERS.—Monday evening, December 20th. 
Adjourned diseussion upon paper read on the 16th instant, “On 
4 pparatus for Measuring the Velocity of Ships,” by Mr. Vaughan 

-endred, 


ExratuM.—In the article upon the Private Bills of the Session, 
yublished in our last issue, we. inadvertently stated that Mr. 
Thomas BRouch brought forward a measure in 1865 for bridging 
the Firth of Tay. It was for a bridge acrows the Firth of Forth 
which was proposed in that year. 
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AGRICULTURAL ENGINEERING. 
Tuere is no branch of our profession which has 
benefited so greatly from keen competition as that 
relating to agricultural engineering. What with the 
annual shows of the Royal Agricultural Society, and 
tle meetings of other kindred associations—to say no- 
thing of the numerous comparatively private competi- 
tions of ploughs, reaping machines, and other imple- 
ments—our agricultural engineers have never time to 
settle down into a non-progressive state. At these 
public meetings the exhibits of the various firms are 
subjected to the criticisms, not only of the farmers or 
buyers, but to that of rival manufacturers, eager to 
discover any points of novelty in the productions of 
those with whom they have to eompete; and it thus 
but very rarely happens that any improvement of im- 
portance long remains hidden, whatever may be the 
standing of the firm by whom it is introduced. The 
annual shows, in fact, loin schools—and schools of a 
thoroughly practical kind, too—where the makers of 
less experience may study the productions of the lead- 
ing agricultural engineers, where, moreover, they 
may hear these productions criticised, aud their merits 
and demerits freely discussed by those who have to 
use them. At these shows, also, farmers become 
familiarised with the machinery designed for their aid, 
and they are thus led to the adoption of many labour- 
saving contrivances, which could scarcely be effectively 
brought under their notice in any other way. It un- 
doubtedly happens that one resuit of these public ex- 
hibitions is that improvements introdueed by the prin- 
cipal makers are—unless they are protected by a 
patent—i some instanees appropriated without any 
acknowledgement by mimor firms; but this is a secon- 
dary evil, and bears no proportion to the benefits de- 
rived from such meetings—benefits which, perhaps, 
agricultural engineers themselves are scarcely so 
willing to acknowledge as they should be; but which 

ed from a broader point of view, namely, that 
of the public good, ate of inestimable value. 

It follows, as a result of 1 that no firm, how- 
ever great its prestige, would long maintain a 
poaliten unless its productions were kept th 
up to the standard established by the latest and best 
practice ; for although good workmanship and facilities 


leading | designed, they will 





ng compu yhoo 


alone, if unaccompanied by - 
thus it is that year after year those who visit our 
meehinery become wi 


exhibitions of agricultural witnesses 
of a steady progress that is doubtless 


progress—3, 
more rapid in some departments than others, but still 
a progress in all. Let us take agricultural steam 
engines, for example. To a careless, or an unpro- 
fessional observer, the portable engine of to-day may 
appear the same as those exhibited seven or eight 
years ago; but a more careful examination will show 
numerous points of improvement, each of them small 
perbaps in itself; but still amounting in the aggregate 
(0 something important. Thus, in the first place, the 
workmanship generally—and particularly that of the 
smaller firms—is better than it used to be; while pro- 
portions also are better, and more care is taken to pro- 
vide ample bearing surfaces and efficient means of 
lubrication. The pressure of steam carried is also 
gradually creeping up—thoagh but slowly—and port- 
ables working regularly at 70 lb., 80 \b,, and 90 1b. per 
square inch are now to be met with. In this respect, 
however, our English makers are still decidedly be- 
hind their Continental neighbours. With higher 
pressure have come improvements in the boiler work, 
and it is now :but comparatively seldom that we 
meet with such miserably constructed, insufficiently 
stayed, boilers, as were but too commonly fitted to port- 
able enginesa few years ago. Still, however, there is room 
for further improvement in this direction. We should 
like to see the evil practice of placing a large manhole 
at the side of the firebox casing abolished, and greater 


am 


ioe | facilities for washing out provided in the form of well- 
*| arranged mud-plugs. 
«7 | barrel of the boiler would do 


A mud collector also under the 
good service, and add 
scarcely anything to the cost of the engine. The flat- 
topped form of firebox casing, having the crown stayed 
directly to the crown of the inside firebox, which is now 
becoming a favourite with many locomotive engineers 
on the Continent, might also be adopted for portable 


}| engines in many instances with undoubted advantage, 


and with a noticeable saving not only of dead weight 
but we believe of cost also; while in the case of all 
engines worked at the higher pressures we hope soon 
to see the longitudinal lap joints superseded b 
welded joints or by butt-joints with inside and outsi 
covering strips. All engines too, without exception, 
should be provided with two safety valves, and more 
care should be taken to protect the boiler by efficient 
cleading than is now generally the case. These latter 





matters we know all involve extra expense; but they are 
worth all they cost and much more, and this fact will 
be appreciated one of these days. As pressures in-| 
crease, too, it will be found advisable to relieve the 
boiler of the strain due to the working of the engine} 
by connecting the cylinder and erank shaft penne | 
blocks by framing of some kind, the boiler being of | 
course allowed to expand and contract freely. On the 
Continent, in fact, this is even now very generally done | 
by the fixing of the engine proper on a cast-iron base | 
slate, which is in its turn fitted to the top of the 
boiler; and this plan, although somewhat clumsy, un- | 
doubtedly has its advantages. The system of wrought. | 
iron framing proposed by Messrs. Hartnell and | 
Guthrie, and described by us in this journal a few | 
months ago, appears to us decidedly preferable. 
Then, again, besides improvements ia the boiler | 
work, we find that steam jacketting, formerly con- | 
sidered an extra refinement, is now becoming the 
ordinary rule with all the best makers, and several of 
the leading firms are now applying steam jackets to 
the cylinders of all their penal , without exception. 
Arrangements of some kind for heating the feed water 
by the exhaust steam are now supplied by almost all 
makers, and the practice—at one time so dear, ap- 
ntly, to the hearts of agricultural engineers—of 
eading the exhaust pipe through the boiler, is rapidly 
becoming a thing of sae In the construction of 
the various details, is coming extensively into 
use, and portable engines with steel crank shafts, 
piston rods, guide bars, and even counecting a 
now far from being rare. 1a speaking of guide. 
we may remark that agricultural steam-engine bi 
appear Pine gh. meee myn y imino tad 
details than is necessary. most iustances cast-iron 
guides, cast in one piece with the front cylinder cover. 
will answer every purpose. Such guides, if rovided 
with ample surface, and if the crosshead b are of 
proper materials, will wear quite as well as bars of 
case-hardened wrought iron or steel, while, if properly 
t no unsightly appearance, 
justment after being put in . 
portables, the term 


and wi uire no 
ides the ordi 





steam engines now includes steam and | 














design and workmanship the best locomotive practice, 
ond tha same may be od of Messrs. Aveling’s well- 


known traction engines. Year by year, too, the con- 
viction is gaining ground that the more powerfal the 
engines and tackle employed, the 


the 12 and 14 horse power engines formerly employed 
are being supplanted by steam ploughing engines rated 
at,20, 24, 30 nominal horse power—engines work- 
ing with steam at 130 lb. and 140 1b. per square inch, 
and ceveloping from 60 to 120 horse power indicated—- 
and stronger and stronger implements and accessories. 
Where this increase in the power of steam ploughing 
machinery will end we cannot say; but it is certain 
that it has not yet reached its limits, nor is it perhaps 
likely to do so for some years to come, 

Tt is, however, not only in the construction of 
agricultural steam engines that agricultural engineers 
have made progress during the past few years. A 
notable advance has been made in the general applica- 
tion of light iron and steel framing to reaping and 
mowing machines, horse rakes, ploughs, aud other im- 
plements in place of the cumbrous wooden frames 
ies were formerly universal ; while the more exten- 
sive use of malleable and toughened castings of various 
kinds has done much to ensure freedom from break- 
ages, and. extra durability has been obtained by 
providing more efficient means of lubricating working 
parts, flow many eutirely new labour-saving con- 
trivances, too, have been introduced for the good of 
the agricultural public even since our international 
exhibition of 1862. Gooday’s thatch-making machine, 
Gibb’s, Davey, Paxman, and Davey’s, and Milburn’s 
grain-drying arrangements, machinery for, grinding 
reaping machine knives, Pirie’s double-furrow ploughs, 
Amies and Barford’s improved apparatus for boiling 
roots by steam, Thomson and Stather’s simple 
“crusher” for grinding linseed, locust beans, or even 
straw, millstone dressing machines, Pooley’s automatic 
gtain-weighing machines, Hart’s machines specially 
arranged for weighing sheep and cattle, besides 
numerous novelties in the way of mills, root pulpers, 
driils, lifting contrivances, &c., which we have not 
space to even enumerate here, have all been introdaced 
since the date we kave mentioned, and numbers of 
other new inventions of greater or jess value are being 
yearly added to the list, Farmers, in fact, are every 
day availiug themselves more and more largely of the 
assistance of tle engineer and practical chemist ; and 
while we may safely say that there is no branch of 
our profession which is more comprehensive, and none 
which has made more rapid and steady progress, we 
may add that there is none possessing grander pros- 
pects in the future than agricultural engineering. 


THE PUBLIC Mepis Be buibestog aval 

‘Tux Indian press is at last finding courage to speak 
out boldly of the evils which deavons ta Public 
Works Department of India, and to ery fora thorough 
investigation of its actions, and of the system under 
which mismanagement has maintained for so long an 
unchecked rule. Its financial deficiencies, and the 
prejudiced determination to preserve a marked dis- 
tinction in the treatment of its two distinctive classes 
of employés, have brought the affairs of the Depart- 
ment to @ crisis, and rendered a searching inquiry not 
only an act of justice, but a matter of necessity, before 








the great works upon which the future prosperity of 
india so largely dese shali be commenced. € 
Times of India, n a leading article of November 20th 
last, to whic’ attention of the members of 




























































































































































408 





[Dec. 17, 1869. 
—=—=—=—=> 





result most opposed and most distasteful to the party 
interest. 


In fact, the Royal Engineers could not have chosen 
a more unfortunate time for thus making a breach be- 
tween themselves and the civil servants, for the in- 
exorable statements of the financial balance-sheet show 
deficits so enormous, and extravagance so wilful, that 
the time has come when explanations can no longer be 
postponed, and the Publie Works Department must 
give an account of its stewardship. 

It is natural that in a military country, 
military servants should consider that they possess a 
special right, and re civilians as intruders and with 
jealous eyes ; that they should consider that their ex- 
tensive employment tends to lower the “tone,” and 
’ debase the standard of society ; and—for after all, the 
Royal Engineers of India have their weaknesses -like 
commoner mortals, that they should feel reluctance in 
sharing benefits with, and yielding up remurerative 
appointments to, the civil servants. 

And it is probable that they might have retained ex- 
clusive possession of the engineering works of India 
had they shown a fair capacity in carrying out of 
works and in financial management. But a long 
experience has shown (it is alleged) that the perfor- 
mances of the Royal Engineers are the reverse of 
creditable; that roads and railways, bridges and 
canals have not been triumphs of engineering skill, 
and it is proved, inotatestably, that enormous sums 
have been wasted—not from corruption, but through 
carelessness. It is not charged against the Royal 
Engineers, as that body so recklessly and indecently 
accused the civil servants, that a single member 
of the service has ever misappropriated a single coin ; 
but it is asserted not only in England, but now loudly 
in India also, that, while carelessness in construetion 
has cost the country much, indifference as to expendi- 
ture has involved it far more. 

Events point to the conclusion that the control of 
Indian public works has passed away from the body 
which has so long held it, and that a wiser and more 
economical. policy will be adopted. The estimates for 
works cannot in the future be swelled by the extra pay 
of Royal Engineers acting in their twofold capacity, and 
the services of men must be secured, who, while willing 
to make India the field of their life’s career, shall be 
free from the peculiar failings which have made the 
Public Works Department what it is to-day. Not that 
under the new régime the supervision of the ruling power 
could be relaxed ; it should rather be increased, and 
more especially should care be exercised in substituting 
trained and efficient engineers for the officers who, 
often unfitted for the duties assigned to them, are un- 
able to check the abuses and the corruptions which it 
is confessed disgrace the lower grades of the Depart- 
ment. It is not long since the question of the 
enormous public works, urgently required in India, 
was discussed as the most important affecting the 
country. A more important question has now arisen ; 
how those works are to be carried out. Not under 
the superintendence of the military clique, and not by 
the ill-assorted staff, one portion of which assumes to 
itself undue importance, and excessive pay, whilst the 
other remains smarting under a sense of injustice ; and 
works under protest ; not by the importation of Ameri- 
can engineers; but the introduction of fresh vitality 
into the service, by obtaining the co-operation of 
able men, who will have assured to them a fair field 
and fair prospects, and by a special training of young 
engineers under the auspices of the India Office. But 
the first step towards a better state of things will be 
the reorganisation of the Public Works Department, 
and the abolition of its abuses. 

THE SUEZ CANAL. 

Tue official report recently made public, as to the 
actual condition of the Suez Canal, is a good testi- 
monial as to the efficient manner in which the work 
has been executed, and the opinions expressed, afford 
every reason for concluding that the new route can be 
maintained as a navigable channel without the enor- 


mous expenditure which it has been confidently pre- 
dicted would attend its preservation. Two-thirds of 
the canal are entirely completed; excepting for a 


length of 10 miles, there are 24 ft. depth of water, 

save for the rocky obstruction discovered at the 
last moment in the Sérapéum cutting, vessels drawing 
20 ft. of water could traverse the onan from Port 
Said, to Suez with ease. At present, ships of 17 ft. 
draught can pass with safety, and the active work now 
going forward in the w lengths of the canal 
will speedily complete it. Through the large inter- 
stices of the concrete piers at Port Said the sand finds 
a free opening, and, carried by the current into the 
harbour, will give constant employment in keeping 


western side the bed rises a little higher 
the whole of the lagune is covered with a mud deposit 
from the Nile, there is nothing to be apprehended 
from the occurrence of sand drifts. Southward, how- 
ever, between the lakes, and for a total distance of 35 
miles, the canal is exposed to all the danger and in- 
convenience of sandstorms, which not only tend to 
form large deposits in the canal, but become serious 
impediments to navigation during their continuance, 
on account of the dense fog caused by the drift. It was 
observed, however, that the greater portion of the sand 
forming the storm was swept off from the banks, and 
if the necessary precautions are taken to protect and 
water the slopes, this evil will to a great extent be 
mitigated. Phe passage of seven miles across Lake 
Ballah is dredged out of the shallow bottom, and is 
yet incomplete, the depth varying between 19 ft. and 
24 ft. This appears to be a difficult length to deal 
with, on account of the constant passage of water 
through the sides of the canal, which are formed of 
the fine sand dredged from the bottom of Lake 
Ballah, and which freely admits the filtration of 
water from the legune into the channel, laden 
with sand which slits up and will give frequent 
employment to the dredging machines. The canal, 
in crossing Lake Timsah, is subject to the same 
inconvenience as in Lake Ballah. It is here that 
the depét of Ismailia is situated, where at pre- 
sent only a depth of 22ft. of water exists. The 
canal, however, increases to 27 ft. in its deepest part. 
The sandstone cutting of Toussoum, south of Timsah, 
is finished to a depth of about 23 ft., except for the 
short length discovered on the eve of cpening the 
canal, which is now 1S ft. below the water level, and 
is rapidly being reduced to the maximum depth. A 
depth of water, varying from 22ft. to 26 ft., is ob- 
tained through the Northern Bitter Lakes, but in the 
southern lake it was necessary to excavate considerably 
to obtain the necessary amount of water. Between 
the Bitter Lakes and the Suez Lagune the depth in- 
creases to 30 ft. of water. Although the banks are 
hard for a part of the distance, and the channel lies 
through the Chalouf cutting, this section is subject 
to the action of sand drifts as far as Madama, where 
the excavation is made in clay. From this point to 
the end of the canal the work is unfinished; but the 
harbour works of Suez are practically completed. 
The breakwater is erected in front of the entrance ex- 
tends across a sandbank to the east of the port, but | 
this does not prevent the precipitation of ond large | 
eens, which is carried into the harbour on the | 
ood tides and deposited. 
At the north end of the canal the variations of level | 
in the Mediterranean produce a current gradually de- | 
creasing as the distance from the sea increases, until | 
at Lake Timsah there is no evidence of change of level, | 
and the set northward ceases. At the southern end, | 
on the contrary, the tide sets wp the lower Bitter Lake | 
for a distance of four miles, the rise and fall at the 
lake entrance being 6 in., increasing to 6 ft. at Suez. | 
The current from the Bitter Lakes begins to set | 
southward about three hours after low water at Suez. 
It is too soon to ascertain the extent to which the 
banks of the canal will be influenced by the p 
of ships. Observation has shown that especially in | 
the sections passing through the fine sand the action | 
will be considerable. At a speed of six knots the effect | 
was appreciable, and the ing of a paddle wheel | 
steamer at eight knots produced considerable damage. | 
But besides the precautions which must be taken to | 
protect the slopes, the regulation of speed for passing | 
vessels, both with reference to their tonnage, and the | 
varying powers of resistance of the banks, will have | 
to be carefully attended to. The navigation of the | 
channel presents but few difficulties. And now that 
we possess official testimony to the real efficiency of 
M. de ’s work, there will be a more general 
= in it, and a more universal belief in its vast | 
utility. 


WIDENING LONDON BRIDGE. 
Acar another plan has been laid before the Com- 
mon Council of the City for widening London-bridge, 
and relieving the crowded traffic which has a 
outgrown the capacity of its roadway. Messrs. 
Farren and J. Featherstonhaugh are the engineers for 








point the masonry would be carried, to correspond ex- 
actly with the existing work. In fact, are the 
same method would be adopted as was bllowed suc- 
cessfully with the Victoria-bridge widening. Between 
thepiers thus erected, iron girders of the same contour 
as the London-bridge arches would be placed, the 
inner one on each side being laid close to the face of 
the stone arch, the additional 40 ft. of width thus 
obtained would be carried upon transverse girders in 
the usual manner, and the whole of the present plat- 
form width would be available for carriages, and wider 
footpaths would be obtained. The engineers’ estimate 
for this improvement (?) is 80,000/., and the advantages 
they claim are the absence of engineering difficulties, 
the non-interference with the traffic, the rapidity with 
which the work could be executed, and the entire inde- 
pendence of the widening from the existing bridge. 

In short, Messrs. Farren and Featherstonhaugh pro- 
pose to sandwich Sir John Rennie’s bridge between 
two slices of iron work, and if permitted, to substitute 
for the noble simplicity of the piers, “highly ornate 
decorations,” polished granite columns, and the like. 

The two engineers claim for this proposition that 
the compound struciure, as they define the iron and 
stone patchwork, would be visible only from the river, 
forgetting that the river aspect of a bridge is all im- 
portant, and that however artistically the ironwork of 
the widening may be made to approximate to the 
granite, it would be unsatisfactory and a deception 
after all. As we have pointed out, if London- 
bridge must be considerably widened there is only 
one way of doing it, by extending it om one 
or both sides, with granite piers and granite 
arches, preserving not only its outlines, but its identity, 
and maintaining it still the simplest and the grandest 
of our Thames bridges. The question of cost is a 
question secondary to the preservation of the bridge; 
and if ever audacious hands are permitted to carry 
out audacious additions to it, the Common Council 
will be responsible for the mutilation. We drew at- 
tention some weeks since to Mr. Henry Carr’s sugges- 
tion upon this subject, and expressed our opinion 
that he had put forward the best scheme yet proposed 
for the relief of the London-bridge traffic. The 
setting back the parapet walls would afford a con- 
siderable additional accommodation ; whilst the altera- 
tion of the gradients of Southwark-bridge and widen- 








Bay of Lake Huron from Lake 
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this suggested alteration, and it must be at once ad- 


ing of the platform would divert a vast stream of 
traffic which now chokes not only London-bridge 
itself, but its approaches for a long distance north and 
south. But if it is decided that nothing will meet the 
necessities of the vast metropolitan population of 
Surrey and Middlesex but an extensive widening, the 
one straightforward and simple course can alone be 
adopted. 


THE CANADIAN SHIP CANAL. 

Tue scheme for connecting Lakes Huron and 
Ontario by means of a canal navigable for vessels of 
large ton was originally projected in 1856 by Mr. 
Tully and Mr. William Sykes, engineers, of Toronto. 
These gentlemen proposed to cut through the 
60 miles of high land that separated the rgian 
ntario, and by taking 

e Simcoe—a sheet of water 560 square miles in 
area, 470 ft. above the level of the latter, and 130 ft. 
above the former—on its way, to shorten the actual 
length of canal cutting, and obtain an inexhaustible sup- 
ply for lockage. The advantages to be gained by this 
work would be an ye mat water communication 
for mercbant ships between Chicago and all the cities of 
the great American lakes and the English ports, together 
with a consequent diversion of much of the trade that 
now finds its way to the United States, and a con- 
siderable increase to the importance of Quebec. At the 
time when the t agitators in favour of this under- 
taking were in London, and obtained a preliminary re- 
port from Mr. Hawkshaw and Mr. Rendel, we de- 
scribed at considerable length the objects and probable 
pr ts of the canal, as well as the —— diffi- 
culties attending its construction (see ENGINEERING, 
vol. v., page 33). Since that time we have occasio 
noticed the progress of the project, and the headway 
it has been slowly making against the obstructive 
policy, which appears to be an inherent weakness of 
Colonial governments. : 

At a recent meeting of the legislature of Ontario, 
the subject of the Huron and Ontario canal was again 
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FORTY HORSE POWER TURBINE ON 13Fr. 6In. FALL. 
CONSTRUCTED BY MESSRS. JOHN AND HENRY GWYNNE, ENGINEERS, HAMMERSMITH. 
(For Description, see Page 410.) 
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brought under discussion, and finally referred to 
mittee. We apprehend that little good will 


the arguments adopted, that personal motives and 
interests weigh more in the Dominion than the 
national good. Mr. Lount, an advocate of the scheme, 
put forward its claims for public consideration at con- 
siderable th, and with great fairness, urging that 
the ship would do more for the future welfare of 
Canada than any other work that could be unde : 
and that in its magnitude as well as its importance it 
would rival the other great engineering un 





come | been 


of this step, for it is evident from the line of | t 





sions made 
ment, valle lle of a 








| unfitness of such a body to“comprehend the broad bear- 


-| on, but that in debating on the advisabili 


ings of a great work. Yet upon such meu the welfare 
of the Dominion d ; no wonder, then, that the 
progress of Canada is so slow, that her territory re- 
— —_ her oe riches . ag eps saad is - 
urged that a great work, involving the ex iture 
many millions sterling, should be rashiy determined 
of attempt- 
ing it, all personal motives and individual interests 
should be thrown aside, and that the same independent 
spirit and power of prompt action which alone has 
produced the great engineering works of the United 
States should be — in Hiren = sige 
country possesses at present time 42,255 miles o 
arma § or one mile to every 71.04 square miles, the 
latter has but 2350 miles, or one mile to 179.65 square 
miles of territory, and these Canadian lines have cost 
some 2600/. a mile more than the United States lines ; 
this increase of expenditure has arisen in a great 
measure from the fact that the lines were const 
under the superintendence of English and not of 

ineers. We point this out to show that 
if ever the promoters of Lakes Horon and Ontario 
canal can prove the advantages they claim for it, to 
an obtuse and prejudiced ture, and if they can 
raise the necessary funds for its construction, they 
must, if they desire to construct the work with the 
strictest economy suited to a new country of limited 
resources, rely upon themselves, and not upon foreign 
aid for the ability required to carry out the work. 








THE EAST RIVER BRIDGE. 

Tue untimely and much-regretted death of Mr. 
John A. Roebling, which occurred last summer, re- 
sulting from an accident received when engaged upon 
his last and work, has not checked the pro- 
gress of the bridge, by means of which it is proposed 
to connect Brooklyn with New York City in one long 
span of 1600 ft., stretching across the East River. 

The late Mr. Jobn A. Roebling’s plans for ” 


had i u 
having made there vopert in March last, but little time 
was sheoes to elapse before the work was commenced, 
and it is now under the superi 


The caisson will be an enormous timber 
structure 170 ft. long by 120 ft. wide, and 20 ft 
pr age tee wget nape pn dong hme, Sprage 
deep, while the sides from 9 ft. to J ft. at 
ey The caisson will resemble a open 
box 15 ft. in depth. In order to prepare a for 
eee Se ee eee eee 
to a depth of eae Wane Sane eee ee 
equal to that of the caisson, the large boulders at the 
bottom of the river being broken by blasting, and 
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then removed with dredging machines. The caisson 
will then be towed into its position, bottom upwards, 
and loaded with 20 {t. of timber and conerete until it 
is submerged, and takes a fair bearing upon the 
bottom. ‘The inside of the caisson will thus form an 
air chamber, to which access will be obtained by two 
shafts 3 ft. in diameter, and the foundations will thus 
be gradually sunk to its final position, probably ahout 
60 ft. below high water, but the exact depth will be 
determined by experience, and the space within the 
caisson will be ultimately filled with concrete. 
total weight thrown upon the foundation by the tower 
300 ft. im height, by the superstructure of the 
bridge, will be 4 tons a foot. 

No time can be assigned for the probable conclusion 
of this work, the boldest of its class ever yet 
attempted, but it is certain that as the inhabitants of 
Brooklyn and New York City have resolved upon 
having a bridge, the necessary expenditure will be 
readily met; and though they have sustained a great 
loss in the untimely death of Mr. Jolin A. Roebling, 
they are fortunate in that he has left behind him a son 
possessing the genius of his father, as well as the 
benefits of his great experience 

GWYNNWS TURBINE. 

We give on page 409 woodcuts of a 40-horse power turbine 
on a5 ft. Gin. fall recently erected by Messrs. John and 
Heury Gwynne, Hammersmith Lronworks, London, for a large 
flour mill in Yorkshire, where it has replaced an iron water- 
wheel of 19 ft. diameter and 12 ft. broad. The turbine wheel 
is 42 in. diameter and is now doing double the work with 


the same amount of water, which the old wheel did when in | 


its best condition. There is no doubt that a well-constructed 


turbine is almost in all cases preferable to an ordinary water- | 


wheel. The undoubtedly high useful effect of a good turbine, 
the speed at which such wheels run, and the consequent avoid- 
ance of heavy gearing, the little room they occupy, and the 
smal! first cost, are advantages which will gradual!y suppress 
the common water-wheels entirely. It is principally owing to 
the faulty constructions which have so frequently been erected 
and have led to disappointment, that turbines are not so gene- 
rally used in this country as they deserve. Some turbines are 
too complicated to suit the rough work to which they are ex- 

ysed, too imaccessible for repairs, and nearly all of them 

ave this great drawback—that they do not yield anything 
like a proportionate power with a reduced supply of water 
The turbine above represented is constructed on Schiele’s 
—— now so well known, with many improvements 
made by Messrs. John and Henry Gwynne, and it will be 
easily seen that for simplicity of construction and accessi- 
bility to all parts. it leaves nothing to be desired. As regards 
the efficiency of this class of wheel, Messrs. J. and H. Gwynne 
are prepared to guarantee 80 per cent. useful effect when 
working with a full supply of water and 75 per cent. when 
the supply is reduced to one-half the full supply. 

The water is conducted by pipes to a cast-iron spiral casing, 

which rests on a strong cast-iron cylinder with six large open- 
ings for the escape of that part of the water which flows out at 
the bottom of the wheel. This cylinder forms the foundation 
se of the turbine, and carries also a bearing, lined with a 
ignum vite, for guiding the bottom end of the turbine shaft, 
the weight of the shaft and wheel being carried by a strong 
thrust bearing at the top of the shaft. In the spiral casing 
is fitted the guide wheel, which can at any time be taken 
out, by unscrewing a few bolts, without disturbing any other 
part of the turbine, should this be necessary for clearing 
the water ports or for repairs. The guide wheel has twenty 
guide vanes, through which the water is directed, in a nearly 
tangential direction, to the wheels. The buckets of the 
wheel are formed in two symmetrical halves, joining im the 
middle in a sharp edge, and the water enters the buckets at 
this edge, which divides it in two halves, one half flowing 
through the upper half of the buckets, the other through the 
lower. Itis evident that by this action the water itself can 
exert no pressure on the footstep, which in some other turbines 
is #0 frequently a source of trouble. It will also be seen that 
the wheel, working inside the guide wheel, can be freely lifted 
out, should this be desirable, without breaking any joints, 
and it can freely sink, without coming in contact with other 
surfaces, if there should be any wear. The wheel is carefully 
turned, and the guide wheel bored out, so that there is less 
than -; in. play between the wheel and guide wheel, and no 
water can escape without doing its duty. 

For lating the supply of water, which in the case of 
the w We are describing is very variable, fourteen of 
the water are fitted with slides, which are dovetailed 
into the gitide-vane cylinder, and moved up and down by 
screws from a stage formed some feet above the turbine. The 
whole work is executed in the excelient style for which this 
firm has so justly acquired a name, A fac simile of this 
turbine ie now in course of erection, by the same firm in 
Ireland, for driving a flour mill with eight pair of stones, 
and we enlermad that they are making the construction of 
turbines one of their specialities, and we have no doubt that 
they will bestow upon them the same care which has given 
their centrifugal pumps such an excellent reputation. 


Tas Miwr.—It has been decided to make no reappointment 


to the offiee of Master of the Mint. The present Deputy- 
master, Mr. Freemantle, will preside over the establishment, 
which will beattached to the Treasury. 

Avoruse New Sreamente Love.—It is said that a 
Russian line of steamers from the Black Sea to Bombay, 
via the Suez Canal, is about to be established, with contracts 
already made by one house at Moscow to ship 4000 bales of 
cotton per week. 


The | 


NOTES FROM WALES. 


(From our own Correspondent.) 
Carpirr, Wednesday. 

On Tuesday the inquest on the bodies of the two unfortu- 
nate men who were killed last week the breaking of the 
winding rope, the particulars of which were given in last 
week’s Exorregnine, was formally o by Mr. G. 
Overton, the coroner for the district, but no evidence was 
taken, the inquiry being adjourned for the production of 
evidence as to the cause of the accident. 

The intended South Wales line, by the Midland Railway 
Company, which is now in rapid progress, leaves the'main 
line at Yate, a distance of a little over five miles from Man- 
gotefield, and traversing through some heavy cutting, passes 
through the large but antiquated village of Iron Acton. 
From this village a short branch is made to Frampton Iron- 





works, from whieh, when in full working, a good mineral 
traffic will emanate. The line on leaving Acton passes over i 
several bridges, and after going through some very moderate | 
cuttings, runs across a level stretch of country, and arrives | 
at Tytherington, from which mineral traffic can now be | 
carried on to Bristol, London, and the Midland Counties. | 
The line for mineral traffic to this spot was almost eompleted | 
a few months since, but the scheme for carrying on the line | 
to Thornbury and thence to cross the Severn to South Wales, | 





was considered abandoned, on account of the cost. About two | 
months ago working was resumed at Tytherington with in- 
| creased activity, and the line previously made was taken up | 
jand relaid. It may now be deemed completed as far as 
| Tytherington. The line on leaving this place passes at once 
|into a rock cutting. The tunnel, whieh is commenced at the 
| brow of Castle Hill, distant one mile and a half from Thorn- 
| bury, is in progress. At the opening of the tunnel at Siblans, 
| mear Thornbury, the cutting is nearly completed, and from 
| this point an embankment will be thrown to Thornbury, 
| varying in height from 10 to 20ft. From Thornbury the 
lines ean be quickly laid down across the West Gloucester- 
| shire Vale, to meet one of the Severn schemes, which the 
directors of the Midland have for some little time had under 
their consideration. 

The affairs of the Dunraven Colliery Company were before | 
| Mr. Edward Bloxham, chief clerk in Vice-Chancellor James's | 

Chambers last week. Application was made on the part of | 
| the directors as to creditors sending in their claims ; secondly, | 
for fixing a time for bringing in a list of contributories; and 
thirdly, that the rules and orders 36 and 37 should be abro- 
gated, so far as the payment of the official liquidator of 
| 1002. into the Bank of England, as he is carrying om the 
| business of the company, and required the money for the | 
| payment of the workmen. The chief clerk named the Sist 
of January for claims to be sent in, the adjudication om the 
28th of February, and the list of contributories to be sent in 
by the 8th of January. The works belonging to the Hirwain 
|} and Aberdare Coal Company (which is being wound up in 
| the Court of Chancery), have been at a standstill for some 
| months, but it is stated and generally believed that Messrs. 
Lockett and Judkins, coal merchants, London, have taken | 
the same. The arrangements and terms it is understood are 
completed, and only await the formal signature of the land- 
lord. The re-starting of the work will give employment to 
a large number of hands, and the inhabitants of Hirwsin 
believe there is a better time coming. 

The Swansea Harbour Trustees, at their meeting on | 
Monday, granted a lease to Messrs. ¢ B. Meager and 
William Meager, the well-known shipbuilders of that , 
of a piece of ground for the construction of a dry , at) 
an annual rental of 2207. The new dock will cost 6000/._,and 
is to be completed in two years. 

The tradespeople of Pontypridd talk of summoning a 
public meeting for two purposes. The first to take into 
consideration the expediency of inquiring into the possible 
effect upon the sanitary condition of the town the proposed 
scheme of bringing the sewage from Merthyr would have ; 
and the other meeting will be upon the question of amim- 
proved gas supply. The complaints about the quality and 
quantity of gas supplied in the town have beeu heard on all 
sides for some time past, and on Saturday evening last the 
town was suddenly enveloped in total darkness, the ob- 
scuration lasted fully ten minutes, when order was re- 
stored at the gasworks. The consumers think it is high time 
for them to take some steps to obtain a better supply of arti- 
ficial light, and if the quality of the gas is not speedily im- 
proved there is some talk of forming a new gas company. 

The iron trade of South Wales is generally quiet at the | 
close of the quarter, and more especially so at the close of the | 
year, but the present time is rather an exception to the rule, 
buyers having during the past week shown a greater disposi- 
tion to enter into and a more speculative teel- 





| 





| 


far the largest increase has taken place in the demand for 


rails, and little or no is experienced in securing 
contracts for spring delivery...Ab the iron works, 
ard 
feare still being entertained that the in iron 
vanced. Transactions with India are steadily 
is about.to be extended in 
part of the Enypire, & 
looked forward to with 
/ Oke, eah~ 
sidered favourable as to future requirements, and the clear- 
ances at the local ports show a slight increase. Thera are 
makers, as a rule, are desirous of secing what turn the market 
will take at the commencement of the new year, before 
demand for plates suitable for shipbuilding purposes is 
steadily increasing, and it is very probable that plates of the 
4 Game sale. 
The dulness which has characterised the tin plate trade for 
several weeks past still prevails, and no improvement is ex- 





transactions, 
ing has been manifested than for several weeks past. By | and 





American engagements are bei 
and as the railway system 

B stieh ; on 

inty et an earhy 

date. From the Continental markets 
several contracts for rails on offer by home buyers, but 
burdening themselves with additional engagements. The 
best brands will shortly advanee in price. Pigs command 
pected until after the commencement of the ensuing quarter. 


quantity is being sent. 
steadily increasing, but there is still room for considerab’ 
improvement. 


RAILWAY CARRIAGE DOORS. 
To rug Borron or Exeinexninc. 

Sra,—I see in your number of November 26, a descrip- 
tion of a new method (Mr: BR. Wright's) of constructing 
railway carriage doors, so that the i 
Metropolitan hnes in shutting 
cause of unpleasant accidents in the med fingers 
&e. It appears to me that this does . e at the real 
root of the matter. The fact is that it should be unnecessary 
for the officials to have to shut the doors at@k At present 
on the Metropolitan Railway especially, slatsming of the 
doors, sounding almost like file firing, as the train moves out 
of the station, is so unpleasant that many people shut them 
previously, even though it is always disagreeable, especially on 
a wet day, and sometimes difficult to fo #0 from stiffness of 
the handles. There are two ways of getting Over the difficulty : 
one is to make them close automatically the other to make it 
easy and convenient to the passengers to do so themselves. 

the first would require not only a latch but a spring to 
shut the door itself. This datter, besides its liability to get 
out of order, might be very inconvenient to alighting passen- 
gers. A spring latch would, however, bea great boon, the 
door would then be easily pulled to by those inside. If no 
one was in the compartment the door would easily be 
shut from outside, and there would be no one to mind the 
inside. I am aware that a cheap latch of ordinary construc- 
tion would be totally unfit for the purpose, but one could be 
schemed to be both strong and durable without any great ex- 
pense. There is yet one way open which is s the most 
practical as it is the cuaplat’ The taadbe amt fastening 
would be left as it is, another handle moving with the exterior 
one being placed inside. The door co be thus easily 
opened and closed by those inside, without even having to 
open the window, a rather serious job sometimes when it 
sticks an@ the impatient operator knows the train only stops 
30 seconds. 

The plan is not new and works very well in private car- 
riages. Why not extend it torailways? The jon of the 
facility it would give to opening the doors before the train, 
has stopped, is I think not one of much : if people want 
to do so they will do it wherever the are. 

These plans are far cheaper than the one illustrated in 
your journal, and by allowing plenty of time for the passen- 
ger to close his own door at ES own discretion, will prevent 
those accidents to be. avoided in both cases. It would 
also confer great benefit on those who are like myself annoyed 
by the slamming of the doors. 

I am, Sir, your obedient Servant, 

Westminster, Dee. 15, 1869. A Surrexenr. 








Commissioners have 


Tus Coat Ports. —The River Tyne 


|just published some interesting details with regard to 
| the progress of trade on that river. 


In 1860, 18,999 ships 
cleared outwards from the Tyne, the total tonnage being 
3,120,000, while in 1868 the number of ships was 18,900, 
and the tonnage 4,076,000. In the former year the aver- 
age tonnage of the vessels was 164}, and in 1868 2153. The 
number of ships cleared outward from Cardiff, the great coal 
port of the west, in 1860 was 10,900, and the gross ton- 
nage 1,513,900, while in 1868 the number of ships was 11,600, 
and the tonna 2,180,000. With a view to facilitate 
the shipment of Northumberland coals on board steamers, 
which now doso much of the carrying on the coasting trade, 
a large number of the coalowners and steamship owners 
connected with the trade have memorialised the River Tyne 
Commissioners to proceed with the erection of coal spouts at 
the high end of Shields harbour, to enable steamers to load in 
the river at any time of the tide, and te proceed to sea with- 
out delay. = 


Improven OrpsaNcoe.—The complete success which has at- 
tended the conversion of upwards of 400 cast-iron Sin, smooth- 
bores into Palliser rifled cannon for the Admiralty, has lately 
attracted the attention of the War Office to the importance 
of converting the th ds of §8-pounder cast-iron guns 
which are mounted on our coast defences both at home and 
abroad. Out of several hundred guns which have now been 
proved, in no instance has the slightest sympton of weakness 
presented itself. con are due to the reports 

recommendations of General Lefroy and the members of 
the late Ord c ittee, and the practical results 
reflect credit upon their labours. The recent visit of 
Co Jerrois, the Deputy-Director of Fortifications, to 
Halifax and. Burmuda bas been the means of further de- 
monst the importance of the subject. It appears that 
at thet eeeaicce upwards of 300 smooth-bore guns 
are ‘works, and although complete in their 
carriages, platforms, embrasures, sponges, ram- 
mers, &., they are in their present smooth-bore state no 
-woctien, dummies for opposing a bombardment 
at long ranges with rifled guns. The Secretary of State for 
War has, as a liminary measure, authorised the trial at 
Shoeburyness of two rifled guns, a7 in. and an § in., converted 
from old 68-pounder guns. They are to be fired at the 
Warrior Target from a distance of 1000 yards.. The experi- 
ment is awaited with t interest, since if the guus pene- 
trate the target at such a range it is considerable 
orders for conversions will follow. An cast-iron mortar 
has also been converted, by Mr. Cardwell’s directions, into a 
9 in, rifled mortar, and will be tried at the same time as the 
uns. It weighs about six tons, and it is expected that it 
will throw its shell of 250 lb., containing a bursting charge 
of 20 Ib. of powder, upwards of 7000 yards. 
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RECENT PATENTS. 
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‘ollowing specifications of completed all 
dated within the year 1869; and that pear me 6 bo 
at the annexed prices, from the Great Seal 


Potent Otkon, Onumaprions 


lane, patents, as the agent 
George ; 
boxes with 


(No. poy ls. *. mf Rapier 

tents x carrying on 
| sper of Beastie steel, ob cn iinetrxgol snd deseo 
Ob je aie ° Ae, 

(ho 667, 10d.} ‘William Edy Gedgé, of 11, Welling- 
ton-street, ts, as the agent of Pierre Amab 
Grilly, of 5, Bue Paris, the very neat form of hand 
vice which we illustrated in our last number but one. 

(No. 520, 84.) hkcpe™ Arthur Ives, of New Haven, US., 
patents an expansive boring bit for making 
cireular mortices, and of expansive hollow pos. for making 
circular tenons to fit these mortices. The details of these 
tools could not be explained clearly without the aid of 
drawings, : 

; (No. Sth 104.) .—- Williams, of 4, Mitford-street, 
iverpool, patents the methods of laying and jointi 

and wala mains, which we deserted an iBnatessed noes 

34 of the present volume. 

(No. 576, 10d.) Rébert Morton, of Bridge House, Nine 
Elms, patents closing the mouths of gas retorts without the 
use of any luting, by employing lids of dished form, these 
lids being shaped so that their rims which have narrow edges 
bear against the turned or surface at the end of the 
retort. The edge of each lid is turned or planed true, and by 
preference it is rounded or made of a V form, so that there 
may be a very natrow line of contact between it and the 
face at the end of the retort. Mr. Morton’s plan, we under- 

tand, is found to answer well in tice. 

(No. 585, 10d.) William Parkinson, of Gloucester-grove 
West, Old Brompton, patents wood-working machinery for 
performing various operations, which we intend to describe 
fully in an early number. 

(No. 587, 1s. 6d.) Edward Dunning Barker, of Weston- 
super-Mare, patents arrangements for working railway 
brakes by hydraulic power. We fear that Mr. Barker's ap- 
paratus is too expensive and would be too troublesome to keep 
in repair, for it to be likely ever to come into use. Besides, 
how about frosty weather ? 

(No. 589, Is. 4d.) Francis Brady, of St. John’s-terrace, 
North Gate, Regents-park, patents an arrangement for pre- 
venting any movement of a switch lever, whilst a train is 
passing over the switches. The arrangement is calculated to 
do good service, but we doubt if it is quite novel. 

(No. 597, 4d.) John Alexander Forbes Suter, of Hereford, 
and Thomas Callender Hinde, of Fownhope, near Hereford, 
patent the combination with furnaces, for producing gaseous 
fuel of a chamber or apparatus for heating this fuel prior 
to its combustion. This is done by Mr. Siemens in his 
regenerative furnace, although, luckily for Mr. Siemens, 
his arrangements are different to those proposed by Mr. 
Suter and Mr. Hinde. Aceording to one plan described by 
the latter gentlemen, the gaseous fuel is mixed with the 
necessary supply of air before being heated; but we fear 
that the safe combustion of this mixture of gas and air 
would be found somewhat diffieult to manage. Messrs. 
Suter and Hinde also patent superheating gaseous fuel by 
making it undergo a preliminary combustion, and then 
passing it through ignited carbonaceous matter, so as to 
restore its combustible character. They apparently forget 
that all the heat evolved during the combustion of the gases 
and their consequent conversion from carbonic oxide to car- 
bonic acid, would be exactly re-absorbed during their sub- 
sequent re-conversion to carbonic oxide, by making them 
take up a further supply of carbon. : 

(No. 604, 10d.) Walliam Anthony Herring, of the Chertsey 
Foundry, Chertsey, patents a form of pumpin which we 
certainly see nothing whatever that is novel. Mr. Herrin 
proposes to make a pump with the barrel open at each end, 
this barrel being supported by a ring or web which extends 
from its exterior to the casing surrounding it, and thus 
divides that casing into two compartments. These com- 
partments communicate one with each end of the barrel, and 
each is fitted with suction and delivery valves. We can 
scarcely imagine how such a well-known form of pump could 
have been ‘patented. rte : 

(No. 607, 10d.) William Thomas and William Davis, of 
Aberdare, patent raising materials from mines, &c., by the 
use of a single rope passed over a grooved drum or pulleys 
mounted directly over the shaft, this rope having’ a cage 
attached to each end. 





THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 

2733. Mantran Dorerer, Périgueax, Dordogne, “ Improvements 
in velocipedes” . 

3016. ALEXANDRE Hector DOUCHE, 37, Boulevart Bonne-Nouvelie, 
Paris, “ A new or improved apparatus for regulating the supply 
of wator to turbines and bydreulic wheels.” 

3197. WrouLram Epwarp Gspex, 11, Wellington-street, “ Improve- 
ments in veloeipedes,” 

3247. James Patwen Bopp, Yetalyfera, near Swansea, Im- 
provements in the manufacture of iron.” 

$275. Wii.iAmM Evwanp.Gepge, 11, Wellington-street, “An im- 
proved machipe for eutting, drilling, and shaping wood and 

tals.” 

S291 PREDERicr CLABK, Tamworth, “Improvements in ma- 
chinery for the manufacture of pipes. bricks, tiles, and other 

articles from cley and other materials.” 











ehinery for polishing 
= berg hy Paanwasox Goonaade 
3409, Bryan Tense aee 7 
Chester, * Improvements in 
m 





and varnish paints.” 
Great Dover-street, “ Improvements in the 

of and for producing pulp from wood 
other fibrous substances forthe manufacture of paper,” 

JouNn Fiercnen, sen,, Jon FLeTcuen, jun. and WiitAM 
Kagle F , Salford, “ lmprovements ia and 
to mortar and other machines of the like 

nature for grinding or | oyna 

3420. Save. Tatton, 44, Stuckwell-street, Leek, “Animproved 
manufacture of reels, bobbins, and other similar articles.” 

3421. SAmUGL TATTON, 44, Stockwell-street, Leek,“ An improved 
card for facilitating the withdrawal of single threads for sewing 
purposes.” 

3422, EpMUND HAVILAND Burks, 5, King’s Bench-walk, Temple, 
“ Improvements in metallic barrels.” 

3423 BENJAMIN Woop, Wordsley Foundry, near Stourbridge, 
a 4 teapot in the manufacture of lids for railway axic- 

ones.” 

$424. WILiiam Perkins, Herne-bill, “Improvements in f 
matches, or other analogous articles, and in the holders for the 
fame.” 

3425. James Come, Belfast, “Improvements in machinery for 
backling flax and other fibrous substances.” 

3426. AbAM CYrus Enoekt, 31 and 32, Tabernacie-row, “Im- 
provements in the manufacture of ornamental placards, show 
cards, labels, maps, and such like articles,” 

3427. Joun Brunton, Kensington, ** Improvements in working 
and locking railway points and signals. 

3428, Samouh Wratt, Old Town-street, Plymouth, “Improve- 
ments in the preservation of meat, and in the apparatus em- 
ployed therein.” 

$429. HeNry SAMURL Freeman, 48, Fenchurch-street, “Im- 
provements in the method of effecting the more perfect ad- 
justment of men's wearing apperel.”’ 

3430. FRANCIS PRESTON, Manchester, “Improvements in  ma- 
chinery or apparatus for preparing, spiuning, twisting, and 
doubling wool, cotton, and other fibrous substances.” 

3432, ANDREW Banc.ay, Kilmarnock, “Improvements in con- 
densers and in ejecting or withdrawing liquide and fluids there- 
from, and in apparatus connected therewith,” 

3433. Gronce Senraan, Edinburgh, and MICHAEL PATTERSON, 
ivy Bridge, ** Certain improvements in apparatus for straining 
paper pulp.” 

3434. James Prrt, Joseru Pitt, Eowaap Pirr, and WiiuAmM 
Pitt, Cleckheaton. “ Improvements in machinery or apparatus 
for drilling, turuing, or cutting, and shaping metals or other 
materials.” 

3435. Leow Pocner, Vendéme (Loire et Cher), Franée, “An 
improved apparatus for cutting or dreswing fstone, applicable 
also to other purposes where rapid blows are required.” 

3436. WILLIAM JONSON, Gough-equare, “An improvement in 
lock fastenings for expanding cases and boxes.” 

3437. James Howarp and Eywarp Tenney Bovsrretp, Bed. 
ford, “ Improvements in appatatus for cutting standing crops 
and collecting the same when ent. 

3438, ALBERT EpMUND Lora, Birmingham, “ lmprovements in 
buckles and clasps.” 

3429. WriLiam Cnoss, Glasgow, “ An improved 
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“Improvements in umbrelies 










and 
3467. wren iting To ming ptr Sadan Ge 
* fa for walt, 

ox | aces applicable no ao ted wie <4 


of iron,” 
Vincky 5 
Aurnap 1 Zawian, of, Chencory-tane Improved 


motion.” j 
47a. Jowx 1k CREASE, Eastney, “Improvements in 
the construction of tank filters and im the conversion of tanks 


filters.” 

Rticnanp Homysey and Jauns Epwin Purciars, Spittle~ 
Iron bes in 
fing mone, cdi ajpastes o sbarpsing ts aes 
9473, THOMAS reap amo Church Gresley Pottery, ~ ln- 
CIM 
375, Janez James, 40, Princes-street, “Im- 
in epparatis for stamping or marking 
or 


3477, James ‘Guiry, 77, U Thames-strect, 
Ki in tel ewien to 


Bie 


cushions, seats, 

3479, Fesax NapoLeon Tancet, Colyton, “ Improvements in 
watercloseta,”” 

S461. Wester Ricnanps, Birmingham, “Improvements in 


firearms end eee. 
3483, Rowxrr Kopey and Jouw Rictanpson, Lincols, “ Im- 
satire ~~ in steam engine governors and apperator connectod 


3485, Gorge Hauuen, Reatii Wurtemberg, “ Improve- 
meuts in cork-cutting methines 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 
3509. Jou Faxpertc Kent, Thornton Heath, “An improved 
mortising, tenvning, and sawing machine.” 





3516, Wuistam Brookes, 62, Ch jane, “1 
fluid — Es, > a “ in 
3627. Withtam Ropert Lake, South build “Im- 





provements in machtnery for balling gruin or seed.” 

3568, CHARLES VAVIN, 82, Boulevard St, Germain, Paris, “An 
improved apperatus for separating metals and magnetic 

substances from other bodies.” 


Patents on which the Stamp Duty of £50 has 
been Paid e 


3228. WILtSAM CLARK, 53, Chanceryane, “An improved 
detaching hook.”—Dated 7th December, 1866. 

3265. WititsM Horktnson, Sheffield, “ An improvement in the 
manufacture of sheep shears.”—Dated 11th December, 1866, 

3438, GrongE Sheewssvny, Lower Norwood, “An improv 
apparatus for heating apartments, conservatories, and baths,”— 


oth« 9 materiale. 

3209. Gronoe Bertnam, Edinburgh, “Improveniente in ma- 
chinery or apparatus to be used for the manufacture of paper.” 
— Dated Lith December, 1866, 

3449, CLEMENS FLeuMine LACH, Call (Kifel), Prowsia, han gg 
ments in extracting silver front lead.”—Dated Sist Dee., . 
-". WitLiam aap chine Newron, 6, -lana, * Cerwin 
mprovements reech-loading fi and in ca: and 

*—Dated ith Deoamiber, 1866, ee 
- buildings, 





shawls,” 

3440, Geronoe LOcKkETT, 22, Red Lion-eqnare, “A revolving 
graphoscope,” 

3443. STerHeyn Peary, Josern Joun Pexey, and Lewis Henny 
Peery, Red Lion-equare, “ Improvements in boxes for holding 
various articles,” 

3444. Samson Fox and Josern Rerritr, Silver Croxa Works, 
Leeds, * Improvenients in machinery or apparatus for boring, 
tarning, and polishing treenaila, bobbins, or other similar 
articles of w or other materials.” 

3447. Epwarp Letaneipes, Benevn, “Improvements in the 
means of and apperatus for balancing milistones.” 

3448, James WiL41Ams, junior, King’s-road, Chelsea, “ A new or 
improved apparatus for toasting, roasting, and cooking.” 

3449) James Tester, Wurst Green, * Improvements in nmachinery 
for eutting chaff and other similar vegetable substances,” 

3450, Kowin Oaves, Egham, “ Improvements in vent plugs.” 

2451. Tueopors Beissid, Manch , “leap in making 
a new derivutive of phenol, and in producing certain colours 
therewith upon textile fabrics and yarns,” 

$452, JouN CLAYTON Mewevues, 172, Fleet-street, “ Improve- 
ments in obtaining motive power, and in apparatus employed 
therein.” 

3455, Henry Daarer, Bebington, “ improvements in apparatus 
to be nsed when tanning hides and skins.” 

344. Grorngs MAnquis and ALEXANDER BuENETT Mazrgvis, 
Glasgow, “ lhmprovements in machinery for cutting or dividing 
metal or other sheets.” 

3455. Joszrn Epwarps, Cottage, Farrington, near Preston, 
and James QUIN, Golden Leyland, near Preston, “ lmproved 
means for preventing roller laps on rolier ends of chip 





b ate fae the same." — 
3328, 1LMAM Ropert Laks, %, Southampton 

* Impr ts in nails and in’ machinery for mauufactaring 
the same,”—Dated 18th December, 1866, 


8262, Richarp Borman Borwaw, Park-crescent, Stockwell, 
“ lmprovements in jete of steam, by ection and 
reaction, to prapel y aod agrial conv with other 
improvements in the latter and in the machi for both, parts 

hydro and purposes.” — 


of which are applicable for other 
Dated 12th December, 1866, 
3265, SamMoxL. CuatTwoop, Bolton, “linprovementa in tae con- 


struction of safes and boxes to be used benkers 
others,”—Dated 12th Eee Bee of ~ 


rauction 

3405, WiLLiam OLAKK, 63, Chancerylane, “ 

aise, "Gaon P — Devons’ Works, Batterzea, 

42, GQuones Payne, © Lmprove- 
ments in the manufacture of soap.”—Dated 20th December, is66. 

3273, CLINTON Epecumps Baooman, 166, Vieet-strect, * im- 

rovements in the treetment of lead and arguntiferous 
tharge.”—~ Dated 13th December, 1666, 

3202, Tuomas Vavenan Money, Chelans, and Epwix Hyrixs, 
Battersea, “ Improvements Ragan for the manufacture of 
crucibles and other hollow from plastic materials.” 
Dated 15th December, 1466, 


Patents on which the Stamp Duty of £100 ‘has 
been Paid. 


3281. Wiitiam P. Dublin, “ in 
re a. -_ improvements escrow 
8300, Gronée Jurrares, Golden-ball-strest, Norwich, “fm. 





for carding cotton, woollen, flax, or any other fibrous material.” 
3457. Wittiam Panam, Northgate-street, Bath, « 

ments in the construction of horticultural and other 

and structures.” 





Pp te in firearme,”—Dated 9th Dec., 1467. 
3334, Jon cactaak; eithoomean, ” 7 
4 LAYTON, ~~ DLnprovements in 


rtecl, and in economising the waste heat of p aapat! y Coteahery | 
~ Dated 18th December, 1562, 






































































































pe eee a ee es ee 


nL PGE TOE RR LIMIT C6: ANGE SNES MR PN AN MS cae 





ENGINEERING. 





CRAWFORD’S STEAM BOILER. 


We illustrate, above, an arran t of steam boiler 
designed and recently patented by Mr. Bartholomew Chariton 
Crawford, of Newcastle-on-Tyne ; Fig. 1 being transverse 
vertical section taken through the furnace and an end 
elevation of a pair of boilers constructed according to Mr. 
Crawford's plans; while Fig. 2 is a longitudinal vertical 
section of one of the boilers; and Fig. 3 is a transverse 
vertical section taken through the combustion chamber. 

In these figures, A, is a plain cylindrical vessel forming 
the body of the boiler, having two ends, B, B, which form 
the tube plates, and in which are inserted in the usual man- 
ner the ends of the tubes or flues. This cylindrical body is 
placed horizontally or slightly inclined, and is nearly filled 
with tubes or smal! flues, a sufficient number of which, a, a, 
are arranged to act as stays to the flat tube plates, the 
requisite water spaces being left between them. At the 
upper part, C, a certain space is left clear above the water 
line to allow of the ready escape of the steam from the surface 
of the water as it is generated. On the top of the boiler and 
connected to it is a large cylindrical steam chamber or re- 
ceiver, D, for collecting the steam and partially superheating 
or drying it. 

The furnaces, E, are formed underneath the boiler, and 
have their sides constructed of iron boxes, F, with water 
spaces formed in them. The furnaces are lined with fire- 
brick, G, or other non-conducting substance next the fire. 
The bottom of the boiler thus forms the top of the furnaces 
and the fire-bars and grates are carried on thes H, fixed 
to the sides and provided with ash-pits, I, below. At the 
back end of the boiler is the combustion chamber, J, this 
consisting of an iron casing, K, filled with water to a certain 
height and communicating with the water spaces, F, of the 
furnace sides. This chamber is lined throughout with fire- 
brick and surrounds the whole of the back tube plate, the 
ends of the tubes opening into it to receive the flame and 
gases generated in the furnaces, which after passing through 
the tubes enter a smoke box or chamber, L, at the front end, 
and are then conducted by a flue or flues surrounding the 
steam receiver or chamber, D, to the chimney. 

The water contained in the side spaces, E, of the furnaces, 
and in the casing, K, of the combustion chamber, is not 
under pressure, being simply intended to absorb and utilise 
the surplus heat given out by the fire-brick linings, and it is 
supplied from suitable tanks (by gravitation or otherwise ) 
and kept at an uniform level, being pumped into the boiler 
as feed water as it is heated in the water spaces. Should 
any steam be generated from this water (though this is not 
anticipated) it will be taken away by an escape pipe, M, at 
the top of the combustion chamber casing. In order to pro- 
tect that part of the boiler forming the top of the furnaces 
from injury by the fire, owing to the deposit of sediment in 
the concave part of the interior, it is proposed to provide one 
or more pipes or pockets, N, on to which all sediment will 
subside and be blown out by age coeks, and these pipes 
or pockets may, if necessary, be protected from the action of 
the fire by fire-brick cases. 

When it is required to use two or more boilers they can be 
set either side by side, as in Fig. 1, or back to back, in which 
latter case it is pro; to arrange them in such a way that 
one combustion ¢ ber is common to two boilers. The 
boiler we have described has several good points which render 
it well worthy of notice. 

Srest Rats ty Casapa.—The directors of the Grand 
Trunk Railway of Canada have announced their intention of 
sending out 5000 tons of steel rails next year for the use of 
their line ; and they further state that they have decided in 
future to relay those of the main line where the traffic 
was heaviest, and the climate most severe, with rails of 
Bessemer steel. 


rice 


THE STRENGTH OF FLAT PLATES. 
On the Strength of Unstayed Flat Surfaces to Resist 
Pressure.* 
Tux object of this paper is to lay before the society some | 
considerations that guided the writer in designing a digester, 
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In the course of the discussion Mr. Gurden said it would 
be interesting to know the way in which the digester was 


under somewhat unusual conditions, for the firm of Messrs. | supported, and the nature of the strain that was put upon 


Rose and Gibson, to be used in their new process of utilising | 


cotton seed. 


the bottom ; was it water pressure ? 


Mr. Lauder replied that it was steam pressure. The 






































The drawing exhibited shows the section of the bottom of 
the digester. The conditions required to be fulfilled were, 
that the bottom should be flat, that there should be no in- | 
ternal stays, and that it should be sufficient to withstand a | 
working pressure of 30 Ib. per square inch. 

The factor of safety, determined on from the nature of the 
work to be performed, was the same as that in common use 
for steam boilers, viz., 8. Thus, the bursting pressure is 
240 Ib. per square inch. 

The method of strengthing the bottom by outside girders 
was selected, in preference to bracing, for the sake of con- | 
venience with regard to the position it had to occupy. The | 
distance of the girders from each other is one foot from 
centre to centre. The girders are proportioned so as to re- | 
sist the entire pressure on the bottom of the vessel, each | 
girder supporting a load of the amount of the pressure, on a 
surface equal to the length, by the distance between two 
girders. lt is worth observing that the bottom of the vessel 
serves also for the top booms of the girders 

The next point to be considered is the thickness of the 
bottom, to ascertain that it is strong enough between the 
girders to sustain the pressure without staying. | 

The portion under coosideration is evidently in the condi- | 
tion of a rectangular beam fixed at the ends, and is, con- | 
sequently, simply under the laws which govern the breaking | 
of beams. For calculation it is convenient and sufficient to | 
consider a strip lin. broad stretching between the girders. 
The advantage arising from end fastenings being neglected, | 
we find a very simple adaptation of the ordinary formula for | 
the strength of girders leads toa gencral formula for sur- | 
faces under such conditions. 

¢=thickness of plate. 

e=half distance between supports. 

f=modulus of rupture— wrought-iron bars = 54,000; 
east-iron bars—33000 to 43500. 

W=bursting pressure on a strip of unit breadth between 
supports. 

p= bursting pressure. 


| duplicate one, 
| county as well as t 


girders were supported by two beams of timber and columns 
below, so that men could get underneath for the purpose of 
drawing off the liquor which was used in the operation. The 
thickness of the bottom cea in.—was required to give 
strength to the girder, and it was nearly double the thickness 
necessary for the requisite strength between the two beams. 
In reply to further questions, he said that as far as the de- 
sign for the digester was concerned, the girders were of the 


| ordinary construction, and of wrought iron. The depth at 


the ends was two-thirds of that at the centre. 


HARTNELL AND GUTHRIE’S ADJUSTABLE 
ECCENTRIC. 
To tHe Eprror or Excixernine. 

Siz,—Will you allow me to state that the plan described, 
under the above heading, on page 382 of your last number, 
was employed by me, as manager for the Vulcan Foundry 
Company, Warrington, nine years ago, in two pumping 


| engines made for the Merthyr Tydfil Waterworks. 


Your obedient Servant, 
W. I. Excrs. 
3, Market-place, Manchester, Dec. 14, 1869. 


BILLS OF THE SESSION. 
To tus Epiror or Excinerrine. 

Sin,—In your able analysis, last week, of the railway pro- 
jects for next Session, whilst describing the Severn Junction 
Railway you omit making mention of a most important portion 
of the scheme, and one that distinguishes it from all other lines 
that have before been projected for the purpose of crossing 
the Severn. The bridge for effecting this purpose will be a 
ing the ordinary road traffic of the 

lines of railway. This will supply a 
want that has long been seriously felt in those portions of 


| Gloucestershire which are separated by the river. 


* Paper read before the Liverpool Polytechnic Society by 


Mr. Lauder. 


I am, most obediently, 
G. Wats Owes, C.E.., 
Joint Engineer for the Bill. 
7, Westminster Chambers, Dec. 15, 1560. 
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MARINE BOILER. 
DESIGNED BY MR. JOSEPH A. MILLER, ENGINEER, BOSTON, U.S. sh ide tit oa ee 
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We give, above, an engraving of an arrangement of boiler 
for marine purposes, which has been desi 
patented by Mr. Joseph A. Miller, of Boston, U.S., whose 
east-iron boiler illustrated by us about twelve months ago 
(wide page 488 of our sixth volume) is now being manufac- 
tured by four firms in this country. In the boiler of which 
we now give an engraving, the part behind the furnace is 
formed of a series of transverse water spaces traversed by 
tubes, these water spaces being each formed of a plate bent 
round, as shown. From the crown of the furnace there also 
depend somewhat similar water , these latter, however, 
being without the cylindrical chamber, or pocket, at the 
bottom which distinguishes those first mentioned. 

On referring to the section we publish, it will be seen that 
at the part behind the furnace the boiler is crossed by a 
series of partitions arranged at different heights, as shown. 
The feed-water is forced into the extreme rear section from 
which it gradually flows under and over the partitions, as 
shown by the arrows. It thus follows that the cold entering 
water takes up the heat from the escaping gases just before 
they enter the chimney, while as its temperature rises it 
passes gradually to a part of the boiler exposed to gases also 
at a higher temperature. As the water becomes heated also, 
portions of the impurities which it contains are deposited, 
and fall into the pockets at the bottoms of the sections, 
where they can do no harm, while the scum rising to the sur- 
face is prevented by the scum plates from flowing forward. 
The water on arriving at that B ng mg of the boiler which is 
exposed to the direct action of the fire is thus in a compara- 
tively clear and pure condition, and being already heated 
it cannot cause leakage by inducing contraction. 

The heating surface in Mr. Miller's boiler is so arranged 
as to be very effective; but we anticipate that the fact of the 
escaping gases having to pass through a series of short 
lengths of tubes separated by intermediate chambers will 
render a somewhat strong draught necessary. The boiler is 
far from being of heavy construction, and while it contains 
but a very moderate weight of water in proportion to its 
heating surface there is a good quantity of water between 
the high and low water line~ Provision is of course made 
for giving easy access to the chambers between the series of 
tubes, and hand-holes are ape for removing the de- 
posited matters from the ets or chambers at the bott 
of the hind sections. Although the boiler is short, the gases 
will by no means pass away too quickly, as the mixing or 
combustion chambers between the sernes of tubes, having 
about four times the sectional area of the sets of tubes them- 
selves, will cause a series of delays in the flow of the gaseous 
current, and give ample time for the transmission of heat 
from the latter to the boiler plates. In conclusion, we may 
mention that Mr. Miller is pe: bn gooey in this country 
by Mr. C. Hardmet, of 40, Lom -street. ‘ 








ines to be upon the compound or high and low pressure 
peecipie. Messrs. Caird and Co. have already nearly com- 
pleted one steamer of the same tonnage and character for 
the service of this com: i i 
and Hindostan, built 


and recently | 


THE PERSIAN GULF CABLE, 1868-69. 
| We have always strenuously advocated in this 
| the necessity of constructing all long submarine telegraphic 
| lines with at least duplicate if not triplicate cables; and 
| we alluded particularly to this subject some time ago in an 
article on the telegraphs to India. Since then the Indian 
Government have decided in duplicating the whole of the 
Persian Gulf line partly by land lines along the coast, and 
partly by asecond cable between Rask Jask and Bushire. 

We gave some details of the preliminary steps that have 
been taken with regard to this length of cable in our number 
of June 19th, 1868, and we now to give some 
description of that work as far as the manufacture, fitting 
out of the ships, and other portions of the work up to the 
period of the expedition leaving England. 

The Persian Gulf cable proper, extending from Kurrachee, 
in Scind, to Foa, at the head of the Persian Gulf, was laid 
in 1863 under the general tendence of the late and 
much lamented Lieutenant-Colonel Patrick Stewart, C.B., 
assisted by Sir C. Bright, Mr. F. C. Webb, and Mr. Laws. 

The length of this line was about 1260 miles, and it 
was formerly laid in four sections, viz.: from Kurrachee 
to Guadur (on the Mekran coast), Guadur to Mussendem 
(on the Arabian coast), Mussendem to Bushire (in Persia), 
and Busbire to Foa in Turkey-in-Asia. 

The cable consisted of a copper conductor weighing 
2251b. per nautical mile, insulated with 275 1b. gutta 
percha, served with hemp and closed with 12 galvanised 
iron wires of No. 7 B.W.G., or 18 mils. diameter, the 
whole covered with a double serving of hemp with layers 
of Mr. Latimer Clark’s patent aaphalte. 

The communication has been occasionally interrupted, 
through the chafing through of the cable on patches of coral 
rock. The charts of the greater portion of the route were so 
imperfect, that the route taken over patches of rock 
with only 44 fathoms of water, the same situation on the 
chart having 9 and 10 fathoms marked. The breakages 
were always rapidly repaired, the steamer Amberwitch, 
carefully fitted with all due appliances for repairing cables, 
having been very judiciously stationed for this purpose at 
Kurrachee, from the very commencement of the work. 

The first few repairs were executed under the superin- 
tendence of Mr. F, C. Webb, who was engaged by the 
Indian Government to remain for the first year after the 
submersion of the cable, in engineering charge of the line, 
in order to organise the engineering staff and perform other 
work necessary for the completion and maintenance of the 
line. 

Since Mr. Webb left, the cable has been successfully re- 
paired on several occasions by Lieutenant Stiffe (late Indian 
Navy) commanding the and permanent engi- 
neer of the line, assisted by Mr. Hirz. On one occasion, the 
repairs were carried out by these gentlemen with great 
promptitude, even during the heavy swell of a south-west 
monsoon, and, in fact, the line was for several years never 
interrupted for more than a few days at a time. 

A break-down, however, once occurred in the Guadur- 
Mussendem section, when the Amberwitch was at Bom- 





unication 
England stopped for many weeks, the messages being 
forwarded between Gusdor and Mussendem by two des- 
patch steamers at a considerable cost. This practical 
lesson, as regards the necessity of duplicate lines, caused 
the Indian Government to consider the question seriously, 


of the circuit between Guadur 
and Rask Jask by a land line, now completed. 

It should be mentioned that the Mussendem station, which 
is situated on a small island in the centre of a magnificent 
land-locked harbour, surrounded by towering mountains, 
was found too hot for the staff, the immense masses of lime- 
stone rock, several thousand feet high, absorbing heat in 
the day, and radiating it out at night, the temperatare being 
thus rendered ly unbearable. 

The station was, about eighteen months ago therefore 
shifted to the Island of Henjaum, on the Persian side of 
the Gulf, and the cable diverted at these points. For this 
purpose a considerable length of cable was raised, and di- 
verted very skilfully by Lieutenant Stiffe, with a very 
short interruption of the whole circuit. 

The then existing and proposed system was as follows ; 
1. The submarine cable between Kurrachee and Guadar, 
supplemented by the Mekran telegraph, between the same 
oe erected in 1861-62 under the superintendence of Mr. 

. J. Walton, 2. The submarine cable between Guadur 
and Rask Jask, supplemented by the land lines, just now 
finished under the immediate superintendence of Mr, 
Walker, and the general superintendence of Mr. Walton. 
8, Of the diverted line, between Rask Jask (touching at 
the Island of Henjaum), and duplicated by a cable now 
laid direct between Rask Jask and Bushire, 4. Byra 
cable between Bushire and Foa, joining the Tu 


; Major 
Champain, R.E., in 1862-68, and a staff of Royal En- 
gineers and Sappers, ranning from Bushire through 
Ispahan to Teheran, and thence vid Iskederon to Bagdad. 
This line, which thus forms a loop, was originally pro- 
jected by Lieutenant-Colonel Patrick Stewart, who fore- 
saw the possibility of the land line between Foa rid Bas- 
sorah to Bagdad, which passes through a district of turbe- 
lent Arabs, being interrapted by those unraly sons of the 
desert, a circumstance which has recently, but for the first 
time, occurred, and which at present renders the telegraphic 











bay under repair; no other steamer properly fitted out 
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ship of the same tonnage, both on account of the weight} antil it becomes straight from the after tank to the brake 
of her engines and coals, but also the price per ton of} machinery. 

ships is much less than steamers. Thus{ It will be easily seen that the part of the cable leading 
from the bottom of the tank to the after tank would, if it 








opportunity and ample time to the large staff to improve 
or reinsulate, and even reconstruct the whole line. 

The portion of this system which forms the immediate | tonnage for 
subject of the present article is the length of 525 miles of | cables of a substantial form can be laid in localities where 
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form the duplicate line between Ratk Jask and 
soon as the Indian Government 





insulated, however, though remaining perfect in most | placed on platforms of 14 in. timber. 








Each ship was fitted with three wrought-iron tanks 
The dimensions of 


the tanks were as follows: 


the cost of transport fer steamers would otherwise preclude| was less held inside the ring, be in the way of the cable 
had decided | the possibility of i t 


in continuity, the ring was made perfect by means of a 
block held in its place by two tapered pins; when the last 
turn of the cable swept round the hold, the pins were 
withdrawn by men standing above the block, falling to the 


pd oar be Ciaiebeuae on oe bottom of the tank, and both parts of the cable being lef 
gum being and “A few were also Main Sameter, 17 feet deep. ttom of the tank, and both parts of the le being left 

found, in rene covered by water, at places where ees 2 a inside the ring. 
a joint occurred wire, After tank 30 a This acted perfectly well in the ten changes of holds 
During sel enpctitin Colonel Stewart was solicited uo ea which took place in paying out of the cable of 1863, but it 
by to try specimens of their cable, . Ce . a. ‘ was capable of improvement, and the plan shown by Fig. 8 
and, with avery mind, he assented to the trial of Main tank 52 feet diameter, 12 feet deep. was adopted by Mr. F. C. Webb in fitting up the Tweed and 
no less than five different each a mile long, the Fore teak 28 ” : a? Calcutta this year. Our drawing represents the loop piece, 
pathy oe tas respective advocates for the speci- After teak 28, S» » A, which forms a continuity, which it will be seen turns on a 
mens thus Wooden frustrums of cones on the principle first adopted | hinge at B, the continuity block being made of such a shape 
that when one of the men stationed pulls the handle, C, 


These were shipped on one of the five sailing ships from | and patented by Mr. Newall were fixed in the centres of the 


loops, so as to bring both 
near Bashire..... . té i 
One of these Hooper's) had extraordinary insulating 


capabilities, having, in fact, a much greater insulating re- | 
sistance than the most perfect portions of the Persian Galf | 
gutta percha core itself. Mr. Webb reported this to the | 
Bombay Government. Further inquiries were made in Lon- 
don by Major Champain and Lieutenant Mallock, there re- | 
sulting finally in an order for 40 miles of Hooper's core | 
for river crossing in India, and afterwards for a length of 
85 miles to be laid between Ceylon and India Both of | 
these having given perfect satisfaction, it was decided by | 
Colonel’ Gold-«mid to employ Mr. Hooper's core to the 
lenzth of cable (525 miles) between Kask Jask and Bushire. 

This was a wise step; the material, which we have often | 
mentioned before in these columns, was eminently suited | 
for submiarine cables to ‘be laid in tropical climates. In the | 
process of manufacture it is cured at a temperature of about | 
300° Fahr., and is thus quite incapable of being injured by | 
exposure to the rays of the sun even in the tropics, or even | 
by the still greater test of contact with iron wires heated | 
in the enme way, whereas gutta percha, particularly when | 
new, is liable to be melted by a temperature of about 95° | 
or 100°, and it requires great care in the various opera- 
tions connected with the laying or repairing the submarine | 
cables when the core is composed of gutta percha, to avoid | 
the melting of the latter material by the chances of expo- | 
sure of the cable to the rays of the sun for any lengthened 
period. i 

As regards insulating powers, Mr. Howper’s compound is | 
well known to have at a temperature of 75° a resistance 
seventeen times greater than that of the best gutta percha. 
Thas the tests taken at Mitcham, by Mr. Herbert Taylor, | 
the electrician, who tested the 525 miles of cable from its | 
commencement at Mr. Hooper's works, until its final sub- | 
mersion in the Persian Gulf, show it to have had a mean | 
resistance of 6805 megohms, whereas the best gutta | 
percha of the same dimensions only has a resistance of 
about 400 megohms. Moreover its electrostatic capacity 
is smaller than that of gutta percha in the ratio of as 100 
fo 136, which means, in fact, that with a given length of 
Hooper and gutta percha core on similar instruments, 136 
words could be sent through Hooper's core in the same 
time that only 100 could be sent through the gutta percha 
core. 





The core was manufactured at Mr. Hooper's works, 
Mitcham, and tested and passed by Mr. H. Taylor, on 
behalf of Mr Latimer Clark. It was then forwarded to Mr. 
Henley’s works, North Woolwich, where it was served with 
wet yarn, and covered with iron wires of a slightly larger 
diameter than the first cable, and finally covered with a 
double serving of hemp and Clark's compound. The cable 
thus completed weighed 4.38 toms per nautical mile, whereas 
the 1863 cable only weighed 3.72 tons per nautical mile. 

The cable of 1863 was laid from five differént sailing 


was an important improvement in favour of submarine 
telegraphy, as ve means cables of given weight can 
be laid at a much less cost than if steamers were employed 





. of the line, and | constraction shown by Fig. 3, page 417, were also fitted to 
the five were found so defective as not to be | each tank, the top ring being fixed by arms to the beams of 


tanks as shown on the engraving of the Calcutta on page 417. 
Wrought-iron rings, made of 3in. gaspipe, and: of the 


the ship. The second and third rings are made to lower, so 

that the rings are constantly kept at about 9in. above the 

sg of the cable, the intermediate ring being kept be- 
n the fixed ring and the lower one. 

Arms of 3 in. pipe radiating from the movable rings are 
mafle to bear against the sides of the tanks by means of 
the small telescopic pipes with a set screw, as shown in the 
figure, so as to prevent the ring from having any lateral 
motion, To prevent also the upward movement of the ring 
by the cable pulling upwards against it, vertical pipes of 
wrought iron are fastened to each arm and passed through 
cast-iron columns, fixed to the deck and provided with 
set screws, which can be tightened at will, the ring being 
slung by tackles and the end of the fall leading to a 
convenient place, and belayed to a cleat. 

Over the centre of each cone, and on a level with its apex, 
is fixed a bell-mouth casting, capable of opening on 
the withdrawal of a single pin, while above this comes a 
cast-iron quadrant, which changes the lead of the cable 
from vertical to horizontal. The top of this casting is at 
such a level that a platform can be ccnstructed leading over 
all deck houses and other deck gear, and inclining down 
towards the paying-out machinery, fixed on the quarter- 
deck. Along each platform are fixed fair leaders, as 
shown by Figs. 2, 5, and 6. 

The brake and paying-out machinery consists of a wooden 
frame carrying the wrought-iron shaft overhanging the | 
stern, and on which is fixed a cast-iron drum, 6 ft. | 
diameter, and having a width of about 17in. A portion of 
the drum (about 4}in.) is clasped by a brake strap, and 
round this drum the cable passes 3, 4, or 5 times, accord- 
ing to the nature of the work. 

On the shaft is also fixed a 5 ft. cast-iron brake drum, 
which plays into a tank of water. This is used asthe 
working brake, the otherdrums being only used in cases of ex- 
treme emergency when absolutely necessary to stop the egress 
of the cable, even at the cost of breaking it, to save life and 
limb. Between the brake and the leads is fixed a piece of 
machinery called the holding back gear, consisting of a Y- 
sheave, over which the cable passes on to the lower part 
of the brake drum, a small brake strap of the same 
shape as the Y-sheave is provided, and the friction is 
applied by means of a brake shaft, to what is technically 
called a jockey pulley, riding on the top of the cable, and 
pressing it into the Y-sheave, thus causing it to bite. 

Thus the retarding friction on the small brake drum is 
transferred to the strain on the cable, holding the cable 
tight on the large 6ft. drum in the same manner that a 
sailor when taking three or four turns round a. bollard, 
holds on bebind all to make the turns bite. 

The general course of the cable may thus be described ; 
From the coil it passes up between the surface of the cone, 
and under the surface of the rings, from thence to a hawse 
pipe on to the quadrant, thence through the fair leaders to 
the holding back gear, and from thence to the lower surface 
of the big brake drum, round which it takes 3, 4, or 5 turns, 


the top end of the cable in the fore tank. 
The cable in the fore tank will be the first payed out, and 


the cable will itself raise the block, thus passing, as it 
were, through the ring with great ease. 

In a future article we shall give particulars of the 
methods employed in coiling the cables on board the vessels 
and of the recovery of the portion of the cable which was 
thrown overboard from the Calcutta during the heavy gale 
which she encountered soon after leaving England. 





THE ARTESIAN WELL AT LA CHAPELLE.* 
(Concluded from page 401.) 

Ar the upper end of the boring bar is the arrangement 
shown by Fig. 7 which enables the bar to be gradually lowered 
as the bore becomes deeper. The arrangement, which is 
suspended by a pair of strong chains from the front end of 
the beam, M, consists of a kind of fork provided with a swivel 
at the upper end, and carrying at its lower end a nut through 
which a square-threaded screw works. By the use of the 
cross levers at the bottom of the fork and those on the end of 
the boring bar, the screw can be turned in the nut just men- 
tioned, the amount that the boring bar is thus lowered being 
indicated by a collar on the end of the screw which works 
against a scale engraved on the side of the fork. 

The bucket generally used for removing the débris from the 
shaft is of the form shown in Figs. 10 and 11, and consists of 
a cylindrical casing (see Fig. 10) 3 ft. 33 in. in diameter, the 
bottom of which is pierced by eight ings, each fitted with 
a valve, asshown. Each wh Aq it will be noticed, is furnished 
with a rod or stem, the upper end of which is guided by 
passing through a hole in a bar which extends across the 
cylinder near the top. Around this central cylinder are 
disposed twelve smaller cylinders, each of these cylinders being 
provided, as shown in Fig. 11, with a bottom valve. These 
s.aaller cylinders are each 10} in. in diameter, and the total 
external diameter of the whole apparatus is such that it can 
be worked freely in the shaft without, at the same time, 
allowing any of the débris to get past it except through the 
valves. When the shaft is being sunk in such a manner as to 
leave a central core—as we have already explained—the 
annular bucket, formed by the set of twelve small cylinders, 
as shown in Fig. 11, can é used for removing the débris, 
while on the other hand the central cylinder can be employed 
alone when a boring of small diameter is being made. 

During the passage of the shaft through the tertiary earth 
a kind of sand pump was by means of which a shaft 
for the reception of the cast-iron tubing 5 ft. 3gin. in 
diameter inside, was sank for —_ of 164 ft. This appa- 
ratus consists of a cylindrical ng 4ft. 11 im. in diameter 
and 4 ft. 11 in, high, having its bottom placed 6 in. above 
its base. Within fis easing is fixed a copper pump barrel 
of 9} in. bore, and a pi working in this barrel is con- 
piston ae scares being stnscked to the Dering’ Bar. pee 

i before a to passes 

a guide fixed to the cylindrical cee, and the 

t is such, that when the boring bar is hauled 
up the cylindrical casing and its contents are brought up 
with it. This a having 
tion is given to the boring bar and the sand or loose earth 
is then 
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when it is finished the bight of the cable formed by the 





ships, and formed the first example where any long length | from thence on to the stern sheave, and overboard. The buckets when raised to the are on small fi 
of submarine cable had been successfully submerged from Before the paying out is commenced, the top end of the! trucks, and run along aline of rails to the framing shown t 
sailing ships in tow of steamers. cable in the main tank will be laid along the deck and | in Fig. 3, this framing being fitted with gen J gear by e 
The employment of sailing ships instead of steamers on | spliced on to the bottom end of the after tank; the top end | means of which ove of the valves of oan be 
works situated so far from En; as the Persian Gulf, | of the after tank being, in a similar manner, spliced on to} raised.. This being done the contents flow by « suitable I 
channel, into asewercloseby- 2 s 

5 

n 
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to carry out the cable, for not only does each steamer 
carry a very much smaller quantity of cable than a sailing 





portion paying, out and the portion leading to the after 
hold has to make its exit along the bridge to the fair leaders 


in the two- eee oy male ae ay db oediee 
number wie the appear on the next page and 
page 416. 
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em & central core left as we have ex- 
plained, this core is removed by the aid of a pod goons Ha 
of a strong iron cylinder somewhat longer than the core to 
be removed and with four steel arms hinged to 


e 


arms 
stand vertically, but they are so connected by the rods with 
accrew actuated by the boring rod, that by turning the 
latter the arms are made to grad penetrate the base of 
the core. This being done, the core can be raised by haulin 
up the and if this latter operation is perfi 
with care, core when brought to the wnstage eh-eelt 


various depths durin, ee work. 
We must now of ey nce recovering 
trahage of the boing tae "Ope athe tone ehh 
akage ig bar. —w is 
ordinarily em on such of steel 
socket having a screw thread cut on 80 
by turning the boring bar, be on to the end of a 
broken . te 5 on be e are now deseribi 
this tool has attaghed of 





the diameter of this bell being su 
shaft, and thus guides the end 1 4 
central cone. Another tool is intended for seizing the end 
a rod which is not attached to a boring tool, and which 





we 
satisfy this condition, it is 


ah, 





thus turn round if an attempt was made to get hold of it 


square box carrying in its interior a couple of steel rollers— 


the screwed socket already mentioned. This tool consists of a = collars or brake bloc Cin 
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or still better, a pair of movable ja 
oblique grooves, the arrangement be 
end of a broken rod can easily pac. im} 
rollers, the latter close upon the rod 
tool is raised. we 
A third tool, of the class of which wa: 
the caracole shown by Fig. 9, which 
broken rod having a shoulder nega) 
implement it will be noticed terming™ 
which the end of the broken rod is Guia 
arm shown. Another useful tool, 
eutters or other small objects, is th 
shown by Figs. 5 and 6, and the 
will be readily understood wi 
may, however, mention that the 
such that two of the arms, di 
close slightly before the other paif,"the 
dlosing on the first. we 
It often happens that a pier 
off or detached whilst the 
become imbedded at the of thie 
discovered. In this case the pi 
not get hold of it, and resource is 
Fig. 8. This implement is lowered 
80 as to rake up the missing article, 


aap iy 
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latter being by the 





peculiar arran; t of the teeth @ take drawn into the 
centre of the aft—a fy mem yy hich it can ‘be readily 
raised by the pincers, if indeed it is not brought up by the 





bed by ba 
“Pe fubes employed for lining. the shaft axe of wrought 





lumn formed by the tubing should be 
by its upper end, and for this 


+—which can be tightened up by strong holte, 

on the solid bottom of the masonry pit, A. 
Figs. 14 and 15 also show the serew 

of which the tubing is lowered, this t 

a pair of strong wooden frames pis 


i 
il 
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means of which it can be suspended by the main 
T, and lifted out of the Thon seceury. The 
ends of the screws ate to the thick wooden’ 
B, which fits easily in the tube, and is i with 
iron knees, which can be bolted to interior of 
latter. To the outside of the tubes also are bolted 
other brackets, which, by i a 


wooden collats, ¢ will form oo 

Things being thus arranged, the operation of 
tube until the stops come into contact with the collars, C, 
performed as follows: In the first place men gradually loosen 
the bolts of the brake blocks, C, until a slight cracking noise 
gives notice that a movement of the tube bas taken place, 
when the operation of loosening ie sto and the cross 
handles turned slowly to permit of the nt of the tube, 
The weight of the tw ing very nearly balanced by the 
friction of the brake blocks, the lowering is under complete 
control, and the strain thrown upon the serews is compara- 
tively slight. When the tube bas descended sufficiently far, 
the brake blocks are tightened up again until it is found that, 
on slacking the screws slightly, no movement takes place, and 
the inside brackets are then unbolted, the disc, B, raised up 
to the platform level, the cross beam diseotinected from its 
frames, and the whole of the screw loweritig gear lifted 
out of the way by the main chain, T. This being done a 
fresh length of tubing is brought to the shaftand lowered into 
place, and a couple of boiler makers being lowered down on a 
circular platform just fitting the tube, this new length is 
rivetted to that already sunk. When the rivetting has been 
finished the four outside brackets are raised one by one to 
& new position, and the holes in the tube, through which the 
bolts securing them passed, are filled up; and the boiler 
makers and their platform having been hauled up, the screw 
gear can be SS and the tobing lowered as betore for 
another length of 16 ft. 6 in. or 4 metres. The operation of 
getting into place, rivetting up, and lowering one of these 
wom. occupies, on an average, about twenty-four bours. 

We have now described the principal appliances which are 
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ag | being emplayed amithe sinking of the artesian weil at La 
ese: ie. amd. 


t add here that the arrangements have 
planned’ by M. Gault, the engineer in 


to bé very few in number and easily repaired: 
Sas commenced on the 2nd of Junuary, 1866, the 
26 shaft being then 6 ft. 7 in., and on the 26th 
itained was 1811 ft., this depth having thus 
tn Jess than four years. The diameter of the 
isent time iy 4ft. Gin. If from the time 
d since the commencement of the work, we 

ges necessary for making heavy repairs in 
preparing the tubing, &e., these amounting 
teen months, we shall have but thirty-two 




















whi a Teilisining as the actual working time, this including 





we from aevidents which are sure to oceur in the 
pe pom iees Tn conclusion we way afd, thes tem 
experience which the contractors have had at La Chapelle, 
they state that they would not hesitate to apply the same 
_ for sinking shafts having a diameter of four or even 
metres (19 ft. 2 in. or'16 ft. 5 in.) 





Brruisonam Sewace Sta tistics.—1n Birmingham there 
isa population of 360,000. The area sewered is 1320 acres. 
The cross-sectional dimensions of the outfall. sewers, being 
two egg-shaped mains, are § ft. 9 in., and 4ft. The dry 
weather volume of sewage per day is 17,000,000 gallons. The 
area of land used for the outfall works and » for deposit 
is 12 aeres. The dimensions of each of the iting tanks 





and that their completeness has caused |} 
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placed on the deck above, and just over the 
two-thirds of the water was spilled 
was used, wheteas not @ 











made to secure a further advance in the 


in prices has even been submitted to. There 





which are used is 330 ft. by 90 ft., each averaging 6 ft deep. 


change in Belgium yee for refining purposes ; 
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We must, however, add that one ‘of the main fectives of 


this patent, viz, the doing away with that thumping and 
vibration which so objectionably attends the use of the 
screw propeller, was most fully attained in the above experi- 
ments. On board the Fancy a tumbler full of water was 
screw ; more than 
when the common serew 


Lowe's propeller was tried. In the Draid the oscillation by 


Tae Forrtow Coat any Inow Trapes.—An attempt, 


of iron in 


Belgium, appears to have resulted thus far in failure. The 
current price for rolled iron is 6. 16s.per ton, but it iv under- 
stood that this quotation has been maintained with some 
difficulty of late, and that ina few cases a slight reduction 


has been no 
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APPARATUS FOR SINKING ARTESIAN WELL AT LA CHAPELLE, PARIS. 
MM. DEGOUSEE, CH. LAURENT, AND CO., ENGINEERS, PARIS. 


(For Description, see Page 414.) 
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THE FLOW OF ELASTIC FLUIDS THROUGH 
Gill, wee, tae corend eres A is temerie 

below, the i ‘ ” 

Jouraaf of Sen eal to by Mr. Eli W. Blake, in his 

letter.om the flow of elastic fluids, publi by us on page 
Oe anion ar Bias Fluide through Orifices ; with 

t c ie é a 

a thod of de the mutual 

ene nc cov nated of Serena ose 

an ing Piwid. By Ext W. Brake. 


In v., Second Series, of this \ 78, I pro- 
as Satan a se Joma toes’ 

ing essentially from that heretofore received. 
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, in all cases, equal to the difference between 

The regards Reaed to difference only 
new theory it as equal to that di 

when the less exceeds half the outers and im all other cases 

as equal to half the greater. 

2. The old theory considers the fluid as passing the orifice 
with @ density equal to that in the discharging vessel. 

The new theory considers it as passing the orifice with a 
density equal to that in the receivin7 vessel, whenever this 
last is equal to or greater than half the density in the dis- 
charging vessel ; and in all other cases, with half the density 
in the discharging vessel. 

The formula for the quantity discharged in a. given time, 
predicated upon the new theory, gives, in all cases, less than 
that predicated upon the old theory. In the cage of « flow 
into a vacuum, the difference amounts to one half. 

The scheme devised to test the relative merits of the two 
theories, was founded upon the following considerations, 
viz.: When air rushes from the atmosphere into a receiver 
wholly or partially exhausted, passing on its way through a 
small intermediate vessel or chamber, entering that chamber 
and passing out of it through equal orifices, it will take in 
that chamber a density somewhere intermediate between 
that of the atmosphere and that in the receiver. For each 
relation that may at any moment subsist between the den- 
sity of the atmosphere and that in the receiver, the density 
in the chamber will have a certain definite and determinate 
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value, such that the chamber may receive through one orifice 
and discharge through the other simultaneously the same 
quantity of air. Now since in order to this equal simul- 
taneous flow the two theories respectively demand quite dif- 
ferent deusities in the chamber, the object of my experiment 
was to ascertain the actual densities in such a chamber under 
various relations of the density in the receiver to the density 





of the atmosphere, in order to compare the densities thus 
ascertained experimentally with those demanded by each 
theory respectively in like cireumstances. 


To try the experiment, I constructed the apparatus shown 
in the annexed sketch. A is a vessel or receiver of the ca- 


Frit-.2 
























ane of about 50 gallons, so arranged that it may be ex- | 
nausted by the air-pump or otherwise. B is an elbow formed | 
of lead pipe of 1 in. calibre, one branch of which opens into | 
the receiver, and the end of the other branch at C is covered 
by a brass —_ or dise about }, th of an ingh in thickness, 
through which is an orifice of about 4, th of an inch im dia- 
meter. Another similar plate with an orifice of the same 
size intersects the pipe at D, thus forming a chamber be- 
tween the two plates. Two short tubes are inserted into the 
lower side of the pipe; one on each side of the plate D. 
With these short two glass tubes, m and n, 38 in. 
in eng are by means of pieces of india-rubber 
hose. These glass tubes are open at both ends and terminate 
at the bottom in a vase of mercury. A rod (not shown in 
the sketch) uated to inches and tenths is placed beside 
the glass tubes, sustained upon a float resting upon the sur- 
face of the mercury, so adjusted that the zero of the gradua- 
tion may coincide with the surface of the mercury. 

If the orifice at C be closed by a stopper and the receiver 
exhausted, the mercury will rise in the tubes; and if the 
density of the atmos at the time of the iment be 
expressed in inches of mereury, the ight of the mercury in 
the tubes as read upon the b Satefeed wil be equa! to 
the difference between the ity of the atmosphere and 
that in the receiver. If we now remove the stopper from 
the orifice at ©, the column of in the tube, m, will 
instantly subside to Fg vgh a ied icates the difference 

i the and i 








between the density in the receiver and the density of the | couplet <—d:d—D::V:e. The densities in the orifices 


. And if we note the simultaneous o 
these columns at various times during the filling of the re- 
ceiver, so many densities in the chamber shall we find corre- 
sponding to different relations of the other two densities. 

At the time of the experiment the height of the barometer, 
or density of the atmosphere, was 30in. In consequence of 
leaks in the receiver, I was unable to exhaust it so as to raise 
the column in the tube, #, higher than 26in. I noted the 
simultaneous altitudes of the two columms at the moment 
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are d and D, and we have d W=Dv and va2e. Substitu- 
ting this last quantity in the couplet we find 
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2 
through both orifices, for if it were so the chamber would, 
aceording to our theory, be receiving as much as could flow 
into a yacuum under the pressure <, and must therefore 
discharge into the receiver as much as would flow into « 
vacuum under a pressure  : in order to which the density 
im the chamber must be equal to <, andj therefore greater 











than ¢ : 


Consequently the force whieh drives the air 


through the frst orifice is in this arrangement always .< — d. 


. d ‘ 
second orifice by the new theory is — whenever D is not 
) P - 


* : 
greater than —. Let us first construct a formula for the 
5) 
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eases in which D is not greater than — . In these cases the 
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the densities under which the air passes the orifices are re- 
: d : 
spectively <.—dand—. Siuce the forces are as the ve- 
: ,.4@ , be 
locities, <.-—d : — Vv: ©; and since the quantities are 
2 
° iv , . : 
equal, dV = * , and V = = . Substitating this value of 


V in the couplet, we have d = Sc; a constant quantity. | 
v 


' ascertained by experiment, that when air is condensed and 


Hence while the density in the receiver varies from 0 


to 2 2, the density io the chamber is a constant quantity 
vo 


and equal _D Let us now construct @ formula for 
0 


finding the value of d when D is greater than : - In these | 


cases the forces are < —d and d—D, and we have for the | 
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When the column, », coincided with each ve ineh- 
mark upon the uated rod, and thence ascertained the 5 
densities in the ber under twenty-six different relations | these bed im the third column of the Table. 
between the density in the receiver and that of the atmos- | ewsupe oy everse Exouncaiee. 90 
phere. These results I have placed in the Table beyond, | -—---» me See 
in which the first column shows the densities in the receiver ‘ a ea © 
at the times of notation, and the second the densities in the 3 £38 33 23 of 
chamber corresponding thereto. : sal TF St. 38 
In order to ascertain what these densities should have been Ag 55-6 Bee. S¥3 cas. 
ing to the old theory, I constructed a formula as fol- or el best ees % Fg bod + 
yy * < be the height of the barometer at the time HE , 3 a gare 732 z # ae 
af experiment, D the density in the receiver, ¢ the i S i $83 | 8833 s&s 
density in the ebamber, V the velocity through the first | a & 
orifice, v the velocity through the second orifice. Then ac- i ie 
cording to the old theory the force which drives the air bd 24 i 18.541 
through the first orifice 1s <—d, and that which drives it : 4 18.820 
through the second orifice is d-D. But since an equal t 19.106 | 
uantity flows through both, these forces are as the velocities, 3 oe a) 19.397 Boss 
that is <—d:d-D::V:e. + 24.53 24 19.695 | 08 
Again, according to the old theory the density with which ; loge Pr 20 f 08 
the air passes the first orifice is <, and that with which it : 45 2 20.311 | 58 
the second orifice is d. But since the orifices are equal 8 yo 24 30.628 | 8 
and the quantities which pass through them are also equal, 9 24.58 pee | ~ 
the products of the velocities by the densities are equal, that le 24.68 54 21.692 | 58 
is <V=de and V= de. Substituting this value of V in ll 24.60 24 21.968 60 
12 24.64 24 22.320 | .64 
the preeeding couplet and then finding the value of d, we 13 24.70 24.032 22.713 | .668 
have the following formula for determining the densities in 4 24.77 24.124 23.048 | 646 
the chamber according to the old theory, viz., 15 24.89 24.270 23423 | .i2 
. 16 26.03 24.464 23.805 | 566 
ae 2-D* 2-D i? 25.21 24.700 24.194 | 51 
dN 284+ SS = 18 25.43 24.974 24.504 | 456 
t ™ 19 25.69 25.280 26 } Al 
The several densities in the chamber computed by this 20 25.96 25.615 | 26414 | 845 
formula are placed in the fourth column of the Table. 21 26.30 25976 | 25.835 324 
In order to ascertain what the densities in the chamber 22 26.65 26.360 26.266 29 
| should have been according to the new theory, I constructed 23 27.08 26,764 | 26.699 | .266 
a formula as follows, preserving the same notation as above. 24 27.48 27.186 =| = (27.149 244 
By the new theory the force which drives the air through 25 ye 27625 | 27.604 185 
2 28. O76 28.066 12 
the first orifice is <—@ whenever d is not less than *. But > 28.65 ay 28 533 o 
2 28 29.08 20.017 29.016 .063 
@ is nevér less than = when an equal quantity flows 4 7 > = | 046 








The affinity of the experimental results to those derived 
from the new t , is obvious upon inspection of the table; 
and the want of ity to those derived from the old theory, 
is not less evident, The comparative relation of the two 
theories to, ¢ of experiment, is more readily seen in 
the i they are respectively delineated by 













Note,—The 
numbers at top 
of diagram re- 
present the 
densities in the 
receiver ; those 
at the side, 
densities in the 
chamber. 





| acurve. The upper cury@ represents the densities or elastic 


| forces in the chamber, ag found by experiment; the next 


' mental results to 


curve those due to the new theory, and the lower curve those 


| due to the old theory. 


Again, the force expended in driving the air through the 


Notwithstanding the near approximation of the experi- 
due to the new theory, there is yet a 


smal] but distinct deviation, which holds throughout. This 


| deviation indicates either that there is some cause affecting 


the flow which thet does not take into the account, or 
that in the structure of theapparatus or in trying the experi- 
ment, there was some failure to comply with the requisite 


; conditions, 


Although the apparatus was rude in its structure, yet care 
had been taken to,secure @ compliance with the conditions 
on which the experiment was based ; and in conducting the 
experiment L was assisted by my friend, Professor A. C. 
Twining, a gentleman distinguished for his accuracy in such 
matters. fae experiment, moreover, was several times 
repeated, with no important difference in the results. For 





these reasons, the cause of the deviation, my first 
inquiry was it might be attributed to a change in 
the ratio of force to density; the theory wine predicated 
on the tion that this ratio is constant. It has been 


then suffered to lose the heat evolved by condensation, the 
ratio of its elastic force to its density will be diminished. 
Henee it is certain that a or the whole, or possibly even 
more than the whole pe by condensation will be 
uired to ent that from bein es “y; 
however, it generally been ass y phers 
know not on what ) that if air is eek 
80 as not to allow the heat evolved by eondensation to 
the ratio of elastic force to density will be increased. i 
assumption was made by Laplace when he attributed to this 




























































CYLINDER STEAM PASSAGES. 
be ji To rug Eprror or Exeinesgina. 
“Tan oteae trary supposition, vis., thet the | Eotvansibe of the ned nes ‘2 oh eee 
t nex con! viz., t NGINEERING inst., no al 
ratio of elastic, force $0 density is Goronsed' by segues i rf 


ng 


‘as it j y advantageous thus to 
in question is due fo, cause, we must next inquire whether ompress steam (00 far as avoiding wig i i 
. ising from this cause would vary in the same concerned) until the back pressure equate hat on thes 


wanner throughout the table, asdoes the observed devistion. side at the commencement of the sti 


ich the ratio of elastic force motion, the compression may be so F } 
‘o density must increase, in order to satisfy that observation, with as much er those of 3 
, 


we shall find neerly one and the same increment of the engine need waste litt if any, more steam th; . the 
ratio demanded Observations. Hence-if we attri- the usual dimensions. ri i 

bute the deviation to this cause'we should be obliged to con. The advantage of compression as to saving steam inay be 
whether the expmngioy be goats tb? tat an paso, a te OES before eitpameion 
whether t or @ con- in t 

clusion is obviously inadmissible. We cannot, therefore, . Bb 

attribute the deviation im question to a in that ratio, i let B be the final pressure, 

cither by increase or diminution. Let £ be the uniform back pressure on exhaust side until 
Nor can we ascribe the deviation to that which is the chief compression be 

cause of deviation from theory in the case of the flow of Let X be the final pressure of i ? 

liquids, via» the contrastion of the stream in passing Let a cubie inch of team mean that weight of ‘stenih 

orifice. For if that cause operated, it would affect the which would fill a cubic inch at the A. 


fill 
Let (6) be the work of each cubic in expanding from 
to B, exclusive of the back Ez. 

i Let i A to E ditto. 
priori, that the cause which produces the contraction of the | Let (x ditto from A to X ditto. 
stream in liquids, could not operate to affect the flow of ex. Let a be.the work of each cubic ineh before expansion, 
pansible fluids. exclusive of back pressure E. 

Having satisfied myself that the deviation was not due to} The work expended in compressing each cubic inch to X 
the causes above named, my next inquiry was, whether a may be taken as equal to that which it would give out in 
difference in the sizes of the orifices (hitherto assumed to be | expanding from X to E, this equals (¢) — (x). 
equal) would cause a deviation corres nding to that inthe} On the admission of steam, each cubic inch at X is raised 
table. In examining this point, I found that the experi-|to pressure A, and after cmpeneion commences, falls to 
mental results would be very nearly satisfied throughout the | pressure B, giving out work=(b). 


table, by the assumption that the area of the second orifice} But it also saves a cubic inch of steam that otherwise 
would have entered the steam passage, but which will now 

be used in the cylinder, where the work it will poate 

Adding the work done by the steam compressed the 
steam saved, and subtracting the power required for com- 

ression, we obtain 

york done by each inch com- ) =(b)+a+(b) —~ {o—@)} 

pressed in passage =4a+2(b)-+(2) — (6). 

But the work done by each inch in the passages=<b, 

aay seat oie ef foe eee cubic 
inch now saved out of ges and used in 
and it must bo sabteccted from the work now done in order 
to find the work which therefore=a-+(b)-+-(z) — (¢) 
for each cubic inch com . 

In this equation, z is the only variable quantity, and is 
greatest when X= E. a , x 

As each successive ic inch is compressed, X rises, and 
the value of « decreases unti) the gain by compression on 
each added is A 

Then equating to zero 

@)=(¢) — {a+ @} 


F 
i 






ineh 
178.9 — 19.1= 159.8 foot- 

On page 398 of ExGingrxixe the mean pressure of release 
is taken at half the mean during expansion instead 
of half the final pressure of expansion. 

Correcting these slight errors and subtracting the mean 
back pressure we have work done in both instances ; 

1742-1564 = 158.8 foot-pounds 
1710-158 = 166.7 ” 
The steam at 2 Ib. pressure driven by compression into the 








































was less than that of the first, in about the ratio of .933 to 1. 
As the two orifices had been made as nearly equal as they 
could be by forcing the same steel lug through both, I was 
confident that, as originally fi the cont not differ to 
this extent. But it occurred to me that some aceidental 
circumstance might have occurred to diminish the inner 
orifice, and I suspected that the workman, in handling the 
brass plate after he cals was made, had got dirt into it, 
and had omitted to cleanse it before soldering on the outer 
plate. To ascertain whether such was the case, I divided 
the tube near the second: orifice, and, upon examining it 
with a microseope, discovered that there was dirt i 

around its inner periphery sufficient, I think, to cause a 
diminution of its area to the extent above named. Unfortu- 
nately this discovery was made after the ts for 
trying the experiment had been removed; and [ have not 
since found leisure ae and try the experiment 
anew. But for this acei circumstance no doubt there 
would have been a still neager a imation of the experi- 
mental results te those derived from the formula. The 


coincidence, however, is sufficiently near to establish the 




























































truth of the new , 80 far as respects those of{ A minus value to (z) would mean that com should 
difference ietween the tro theories specified in the part | be carried smn 
of this article. 


because open t such 
The fifth column of the:table shows the several ae md agin back pressure 


differences | iost. (2) <0 would mean thet X=A on t 
bet ween the ox ponmensen senate, and those due to the new i 


; : - equals the initial pressure. , 
theory, It will be noticed that these d merease/ In high are engines if there be no ex , (2)=0 
slightly between density 10 and 18 im the receiver, before they | at about dow. If expansion be only tw (z)=0 at 
begin to decrease. This, I think, indicates a slight obstrue- | ahout 150 lb. pressure. For all ordinary pressures there 


tion to the flow through the second orifice, when the density | would appear to be a gain (so far only as saving steam is 
in the receiver becomes equal or nearly equal to that of the preswante.. wb a hig pressure. 

effluent stream. ‘This increment at ite maximum amounts Agnin, if X approach A, and B approach E, then (2) will 
to .0s8, corresponding to the pressure of that portion of an | be small, and also (6)—(e) will be a smali minus quantity, 
inch of mercury, and is, I think, the measure of the obstruc- | and therefore the work done by the compressed steam, which 


tion or resistance due to that circumstance. If this view of ==a+2(b)+(#)—(e), will not differ much from a +(6), which 
the subject is correct, then there would have been a deviation is the work done by each inch of steam in the en 


to this extent in this part of the table, oven if the orifices had This means, that when the com ion is high and 
been equal. : , ure low, but little steam is lost by the passages whether 

It is desirable that further experiments of this kind should soe or small. The difference in loss between and 
be tried by those who have better means at than | smsil 
I had to ad se hy peda To a as ri fred ne 
posed to u it, I would suggest t: t a perfect eg 
of the two orifices might be secured by interchanging the 
discs, varying the sizes of the orifices until they gave the 
same indications in both positions. 

If, after thus securing the uality of the orifices, there 
should still be a deviation in ths part of the table where the 
elastic force in the chamber ig constant, such deviation, I 
think, must be attributed to a change in the ratio of elastic 
force to density; and if so, its amount would furnish the 
means of determining the law according to which that ratio 
varies. 


‘will be nruch less. In engines, where t pas- 
sages and are small, and the boiler pressure not 
high, it may be a saving of steam, as well as otherwise advan. 
sogoons, So Seevense the slentance. 

or example, the pressure in the steam chest to be 

wl as 40 et cont. ond sop i 
at 74 per cent. Let the be yeth the area of 
linder, and half its length=21 per cent. of its capacity, in 
the equal 2 per cent., and the back pressure 1 ib. 
The final pressure from compression will be (at an uniform 


a 

. (A xa+15)} -liews, * 

I would also that a modification of this This back pressure will tend to uce @ jerk at the end 
would farpion potemnime Posse means determin ofeach stsoke, and waste power, since the cosemmnedecne 
ing the law according the ratio of elastic to fall to 60 directly the port opens, if it had not previously 
t 


heat is 
constant. for this the bulb of this particular the clearance be increased 
= remand be ae Lis etc a i until th bck prsere fll ob with i 
outer orifice - be 80 ; that it may bo enlar Bat. when ports 














are large (not : rge arca 
or diminished ; ; ‘arrangement, we may ) and the pressure high. a good deal i oe a oe 
cause the air in > assur out instantly. a6 the exhaust wide andin : Studi Page 
the + @ we may keep that fe such 





keep constant 
chamber during any time that may be required to cool the * [See note to the letter of “ F. 8.” on page 404 of our last 
thermometer to the corresponding temperature, the number.—Ep. E.) 
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THE HOLBORN VIADUCT. 


Ow another page we have given ia extenso, the letter 
from Messrs. Bidder, Clark, and Harrison to the City 
authorities on the subject of the defects in the Holborn 
Viaduct. We regard this letter as the hurried first 
instalment of a carefully matured report, or we should 
be obliged to confess to some feeling of disappoint- 
ment on reading it, considering the public interest of 
the question, and the eminence of the jury empanelled 
to discuss it. Mr. Edwin Clark :is a host in himself, 
and on such a subject we think few people would care 
to dispute his dicta ; provided they were accompanied 
with satisfactory evidence that he had really devoted 
his serious personal attention to the question under 
consideration. But in the letter we are now dis- 
cussing we fail to recognise the exact inductive philo- 
Thus, the 
whole question of the failure of the granite columns 
confessedly hinges upon the method adopted in hedding 
the stones, and on this point we have such conflicting 
statements as the following: “The beds of the stones 


sophical method of that able engineer. 


were fine chiselled to a true bed for a depthof from 1} in. 


to 2 in. all round their periphery—the centre of the 
sely left hollow to an extent not ex- 
ceeding one-eighth of aninch; . . . . and where hollows 
were found in the centre portions of the beds of the 
stones'pieces of lead were putin.” Now as “ the chisel 


beds being pu 


dressing of the beds only extends from 1} in. to 2 in. 


fromthe external edge of the column, the interior being 
picked slightly hollow,” and as the hollow places were 
filled in with sheet lead, the only logical conclusion 


in the abutments, a distance 
the total length of the bridge 


from the 





ciel 


‘ however, to see to 


| reason to believe that no motion has oceurred.” It 
| follows, of course, that there is no well 

reason to believe that any motion of colamns has 
occurred from the effects of contraction ; and we 

that this ocular demonstration by the referees will 
sufficiently conclusive to those poor whose 
knowledge of the elementary principles of statics is 
not enowgh to qualify them to see that an arch 
will not desert its friendly abutment, even under the 
most chilling and consequently depressing influeuces. 
Every one will concede that from changes in tempera- 


weight unequally on a portion of the lead ing,” in 
just the a as as there would teten tn ly 
tion of a load, or from a dozen other practical contiv- 
gencies, in the Holborn Viaduct, as in every other 
bridge whether of stone or iron. Thus in a straight 
girder bridge, the imposition of a load would bend the 
girder to a segment of a circle, and the entire weight, 
therefore, oo to be thrown upon the inuer 


edges of the stones, in fact two mathematical 
lines ; but in tice we know that, if the girders are 
properly , the elasticity of the several materials 


is such that we may safely consider the pressure to 
be very fairly distributed over the entire bearing sur- 
face. A few days ago we i a si ine rail- 
way girder bridge of some 30 ft. span—not five miles 
from London—in which two of the four bed stones, of 


Bramley Fall, 18 in. thick, were cracked completel 
through, immediately under the webs of these little 


girders, evidently from the fact of no precautions 
being considered necessary in bedding the girders of 
such a light bridge. A few chains away on the same 
railway there is a double-line bridge about 100 ft. 

resting upon bed stones of precisely similar to 
the foregoing, and in this instance, alt the 


“tendency to bring the weight unequally” is some 
ten times greater, the bed stones are quite intact. 


of the combination of the elastic material, iron, with 
masonry, evolve their theories out of their own inner 
consciousness alone, and betray the most innocent 
ignorance of the work carried out by some of our 
most eminent engineers and architects during the last 
few years, There are dozens of buildings in London 


words of 50 ft. 
not so very far from the Holborn Viaduct, a fro 

of upwards of 100 ft. of elaborately cut thin ash 
work is supported upon a girder of length, and in 
no single instance have the frail stonework, 1 
dressings, or the plate glass windows of any of these 





behaviour these croakers consider decent for them 


we can arrive at is that the stones were bedded upon | under such cruel conditions, where the disturbing 


sheet lead spread over the whole of the central portion 
of the column and extending to within an inch or two 


of the periphery. But in another part of the letter we 


are told that it was “ obvious that the main weight of | in proof of our 


the superstructure was resting primarily upon the 
ieces of lead placed near the outer edges of the bed.” 
Now the fact of the stones being—as we have always 
maintained—bedded hollow, is obvious one from 
the appearance and the position of the cracks ; but the 
only thing obvious from the engineers’ account of the 
method adopted in setting the stones, as far as we 
can interpret it, is that the intensity of the pressure, 
whether at the centre or the periphery of the column, 
was simply dependent upon the caprice of the workmen 
engaged in filling in the sundry little pieces of sheet 
lead. The referees report that “that mode of setting 
the stones was a ure from the instructions given 
by Mr. Haywood,” and curiously enough, “there 
was no odheens to show by what authority the 
original plan was departed from.” Domesticated 
aldermen will at once understand that it was the cat 
which cracked the columns. 
We think the wording of another part of the engi- 





| influences are a hundredfold those at work in the | 1 


| Holborn i er ERE i 
Any number of ‘ical examples might be adduced 
orginal assertion M ahat no injury could 
| possibly have resulted to the columns of the Holborn 
| Viaduet had they been bedded in a manner suitable 
|to the work they had to perform. Theoretical con- 
siderations point to precisely the same conclusions, 
but the process of investigation involves problems of 


far too great intricacy for (poet aor spt i 


| self-constituted spokesmen of our 
| to meddle with. Some of these enthusiasts postulate 
| the conditions of a continuous girder; others those of 
a simple arched rib; it does not appear to have 
| oceurred to any of them to take the aS 
, Teally exists. “fools rush in,” &e. 

and we suppose it is, therefore, qui order 


uite that 
Brown, Jones, and Robinson should send their} i 


Jf sesmadien vm gtagh Pole, 

| men 

i ae nod taster caade tate and 
ow in present case, 

the pitiable meddle b y 


is whee 


ture “there would be a slight tendency to bring the || 


Dislocated parapets are more common on brick |i 
arched bridges than on iron ope bridges. In fact, 
the croakers who talk so glibly about the evil effects | i 


alone at the present time built upon iron girders up- | i 
; and in one prominent instance, 


buildings evinced the slightest cognisance of the | deed, 
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Creek of a weight of water saturated with caustic soda 
one times in excess of the fabric mauufac- 
The Beckton Gasworks, just below, will also, 
in the course of time, contribute their proportion of 
evil smells and outpourings. Sach is Barking and its 
neighbourhood criticised by Mr. Crowe, a proprietor 
of chemical works at the creeck’s mouth, thus: The 
town is governed by nobody, and consequently nothing 
is done. The rate of mortality is something fearful, 
as high last summer as fifty in one thousand. 

Prior to the Board of Works obtainiog sanction for 
the constraction of the stations 1 Pang the —_ 
politan is now disposed of, the selection of the 
most suitable points for outfalls was the subject of a 
1 serious deliberation, and with the concurrence 
of ie, John Hawkshaw, Mr. G. P. Bidder, and Mr. 
Hawksley, the present sites were decided upon. The 
northern sewage scheme dealt with the drainage of 
50 square miles, and a population of 2,300,000; and 
the average quantity passed daily into the river 
amounts to about 32,743,000 gallons. 

The land owned by the Board of Works at Barking 
exceeds 75 acres, including the foreshore, a portion 
of it being leased by them to a sewage reclamation 

iation, and to the Beckton Gasworks Company ; 

the rest is occupied with the pumping station and 
reservoirs, into which the sewage is pumped, and the 
sluice are opened to discharge the contents into 
the ebb tide, an operation usually taking two hours, 
when the sluice gates are closed until the next ebb. | 
Some 150,000 tons of sewage are thus poured from 
the Barking outfall into the Thames at a point where 
the sectional area of the river is four times as great, 
and the tidal volume 400 times in excess of that at 
London-bridge. And it is this mass, daily disgorged, 
which, say the Barking people, is silting up their 
ereek and river frontage, killing the fish and poison- 
ing themselves. To support these allegations, a 
number of witnesses, principally residents of Barking, 
were called, but they failed to substantiate them, 
while the evidence on the other side so fart supported 
the Board of Works, that Mr. Kawlinson’s conclusions, 
which we priut on another page, were clearly substan- 
tiated by the evidence, But though the memorialists de- 
cidedly and most justly failed, two important considera- 
tions are evolved from the inquiry. The one, the sanitary 
condition of Barking, the other, the present system 
ursued by the Board of Works in dealing with the Lon- 
on sewage. With regard to the former, it is evident 
that although Barking stands practically isolated in 
all the dreariness of the Essex marshes, it has no plea 
for escaping from the control of sanitary regulations, 
and mrunicipal government. There are very many of 
such . places scattered over Engiand, of which one 
never hears, till the tale of frightful mortality is spread 
over the country. The freedom of action allowed now 
to the local governing boards of small independent 
towns, is a great evil, resulting in the total indifference 
to the first sanitary requirements ; and this evil must 
continue to exist until the power to enforce the uni- 
versal adoption of necessary sewage and waterworks 
be vested in a central Metropolitan board, and ener- 
getically carried out by them. By this means alone 
eould a successful and uniform system of town purifi- 
cation and improvement be carried out thoroughly 
and with success, ; 

The second, and more important, consideration is 
soy referred to in the five final clauses of Mr. 

wlinson’s report. The first and second of these 
state that the Metropolitan Board of Works recognise 
in their annual reports their obligation to purify the 

, and that throughout their transactions for 
the utilisation of sewage they have stipulated for 
gery relief to the metropolitan rate-payers. On the 

Ist of July, 1857, Messrs. James Simpson and T. E. 
Blackwell, and Captain Galton, reported upon a propo- 
sition for conveying the metropolitan sewage down the 
river to bey Mucking Flats, and discharging it in 
Sea Reach, about 18 miles below Barking ; the ex 
of this work was estimated at from 10,000,000/. to 
12,000,000/., and it was contended that by it the 
sewage would be carried away direct to sea without 
pollution to the river. This recommendation was not 

, partly on account of the outlay the necessary 
w would have involyed—probably more than 
the esti partly on account of the rapid 
putrefaction of sewage when mixed with salt water, 
and the of the Board of Works’ engineers, 
Messrs. Bidder, Hawkesley, and Bazalgette, were 
decided on, under the sanction of the Thames Con- 
servators, The officers of the Conservancy, in De- 
cember, 1860, approved of the plans submitted to 
them, and sanctioned the construction of the outfall. 


and 


by in Barstall, its seeretary, that none of the 
ing were to be di into the river, 

tha honcier gestion more ie Se petepriess and the 
purified water alone turned into the . As this 
was a verbal understanding, not corroborated by any 
written agreement, the only legislation the subject 
is contained in one of the clauses of the Board of 
Works Act, which provides for the establishment of a 
process whereby the solid may be separated from the 
liquid portion of the sewage before its discharge ; 
this has in effect been done, the reservoir being so 
constructed as to allow of the matter being precipi- 
tated by treatment with lime. The expense attending 
this process, the difficulty of removing the enormous 
mass of useless because precipitated sewage, and the 
responsible opinion that the regular discharge into the 
river would be unattended with seriously disagreeable 
or inconvenient results, have, together, prevented the 
process from being carried out. 

But as Mr. Rawlinson has pointed out in his report, 
the Board of Works have strenuously and successfully 


solution of the great 

other alternative, Mr. Rawlinson speak 

the penultimate conclusion of his report, 

that deodorisation, and disinfection by chemicals, 
the Metropolitan sewage would be very costly to rate- 
payers, and, in the results, im . And the final 
conclusion is a corollary of tenth—* that river 
pollution by town sewage in the case of the Thames, 


—> Say reapel 

e Barking memorial has produced an interesting 
report, based upon the extensive and most valuable 
evidence of the numerous scientific witnesses called 
forward, but it has done little more. The memorialists 
feel more cause for grievance than before ; public 
opinion discovers a bias of the Commissioners towards 
the Board of Works, and, as a consequence, alleges 
that the conclusions are unjust, and the only absolute 
result that has been arrived at is the fact that, until 
some such scheme as that of the Essex Reclamation 





opposed the continuance of passing the sewage from | Company is carried out, the northern sewage system 
towns above London into the Thames, and are there- | of the Metropolis must continue to be discharged at 
fore not justified in doing the same thing themselves | the present outfall. And till that is arranged, the in- 
with the Metropolitan drainage. The same objections | habitants of Barking may find a profitable employ- 
hold good in all cases, and river pollution, whether | ment in effecting a reform in their own time-honoured 


that it was definitely understood by Mr, | agent 





Leash the 


engiueer to the Conservancy 


from the small sewer outfalls at Staines, Kingston, or 
Richmond, or from the huge flood let out into the ebb 
tide through the sluices at Barking, ought to cease. 
The Board recognises their responsibility in this 
matter, and their aim is not only to save the river from 
pollution, but to convert the sewage from being an 
acknowledged and serious nuisance, into a use by 
which it would be made to develop profit, and relieve 
the Metropolitan ratepayers. 

Every hundred tons of sewage now perniciously 
dissipated at Barking has a value of 178. 7d.; of this 
sam about 15s. 44d. the value of the liquid portion, the 
solid matter being worth only 2s. 2$d. 0 
sum, therefore, of nearly half a million sterling is 


angually lost ; and to realise this income is the duty of 


the Board of Works on behalf of their ratepayers. So 
early as 1861 the Board of Works received numerous 
applications with reference to sewage utilisation, and 
in 1864 Messrs. Napier and Hope’s scheme for 
reclaiming and irrigating the Maplin Sands was 
developed. 
the sewage of the northern — was granted 
for a period of fifty years to the Metropolis Sewage 
and Essex Reclamation Company, conditionally upon 
the construction of culverts for the conveyance of the 
sewage from the outfall to the Maplin Sands, on the 
east side of the Essex coast, a little beyond Shoebury- 
ness, and adjacent to Foulness Island, and South- 
minster, and Burnham Marshes. A deposit of 25,000/. 
was made, as a guarantee for the completion of the 
works by July, 1870. An area of 50,000 acres of 
sandy marsh was to be reclaimed, and rendered fertile 
by this means, and the projected capital was 2,100,000/. 
The Act having been obtained, work was commenced, 
anda culvert, 10 ft. in diameter, was constructed for 
a considerable distance. Financial difficulties, and 
distrast of the ultimate success of this scheme, soon 
produced the effect, first of suspending the operations, 
and then of stopping them altogether. As matters 
stand, therefore, all that bas been done by the com- 
yany is the formation of a conduit between the Bark- 
ing outfall and the mode! farm of the company—under 
the management of Mr. William Hope, a holding of 
220 acres—upon which long and successful experi- 
ments have been carried out. About one three-hun- 
dredth part of the total dry weather sewage discharge is 
utilised upon this farm, the matter being turned direct 
upon the land, and allowed to filter and run off the 
superfluous clarified water in the usual manner, and | 
with the usual results. The experiments, thus ‘con- | 
ducted on a limited scale, prove conclusively that Mr. | 
Hope was correct in his original conviction that the | 
sewage from Barking might be advantageously dis-| 


posed of, and it is to be regretted that the Reclama. | 


tion Company, after having obtained with much 
trouble and great delays, parliamentary sanction for 
their pro works, should have been compelled to 
abandon them ; but any other result was hardly to be 
anticipated in the face of so exorbitant an estimate for 
the undertaking, and of the complications alleged to 
have arisen with the Board of Works. : 
That body appears to have modified its views with 
to their sanguine anticipation of the sewage 
utilisation, but it is to be borne in mind that, whether 
made profitable or not, the conversion of what is now 
a continual source of contamination into a useful 
is. the first consideration. Profit would 
follow ultimately, and it is evidently the duty of 


A total | 


In the following year a concession of 


| but unpleasant institutions. 


| 
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| 
| THE BRADLEY BOILER EXPLOSION. 
Tue vagaries of “ crowner’s ’quest” law are almost 
| proverbial, and we venture to say that no verdict that 
| could possibly be returned by a coroner’s jury would 
| in any way astonish one who bas been,inAhe habit of 
| paying attention to such verdicts aud éomparing them 
with the evidence which led to. their-being awarded. 
| It is for this reason, probably, that the verdicts re- 
| turned last week at the inquests held on the bodies of 
| the unfortunate suflerers by the Bradley boiler explo- 
sion will be received by most people as a matter of 
| course, and after forming one of the topics of cou- 
| versation for a day or two will be entirely forgotten. 
| This, however, is not as it should be; and it is, we 
| think, the duty of all those who have any influence in 


| the matter to do everything in their power to bring 
j about a better state of affairs. 

| The furnace boiler which exploded at the Britannia 
Ironworks, Bradley, was, as we stated on a previous 


, oceasion,* 10 ft. in diameter and 20 ft. high, and the 
| waste gases from the furnaces after circulating be- 
; tween the outer shell of the boiler and the surround- 
jing brickwork passed through four flues disposed 
/ radially, into a central down flue 4 ft. 6 in. in diameter, 
‘and thence into a culvert leading to the chimney. 
| The boiler had been bought by Messrs. Brereton aud 
| Co., the proprietors of the Britannia Ironworks, about 
two years ago from Mr. John Williams, of the Brick- 
|house Forge, West Bromwich, who had previously 
|purchased it at Oldbury. It was erected at the 
| Britannia Ironworks about July, 1868, and it was 
stated at the inquest that it was then examined and 
repaired, and that several repairs had also been done 
subsequently by competent boilermakers. According, 
lalso, to the evidence of Mr. E. B. Marten, the en- 
| gineer-in-chief to the Midland Boiler Association, and 
aman whose judgment in cases of this kind is en- 
titled to the greatest respect, the central flue when 
| examined after the explosion showed that much corro- 
| sion had taken place, the plates being in many parts 
| reduced to jin. in thickness, and many of the rivet 
| heads being entirely eaten away; while the boiler 
| generally had the appearance of being very old and 
|much worn. The boiler was worked at a pressure 
lof from 30 Ib. to 40 lb. per square inch, and the 
whole circumstances of the case go to show that, as 
was stated by Mr, Marten, the explosion was caused 
by the collapse of the central flue. Lastly, the evi- 
dence showed that, although repairs reported as 
necessary had been done from time to time, the boiler 
had been worked without any systematic inspection 
whatever. 
_ Such, then, were the general facts of the case, and 
in the face of these facts the jury, at the Wolverhamp- 
ton inquest, returned the verdict (which, with its 
addendum, was peg vend endorsed by the jury on 
the inquest held at Bradley) that the deceased had 
lost their lives “ by the bursting of an old and much- 
worn steam boiler,” and, ing this incontro- 
vertible statement, they appended to their verdict the 
following addendam : 

The Jury, in returning their verdict that the deceased 





* Vide engravings and particulars on 887 of our last 
neshue bab one. 63 dit 











mire duty. 
« ‘ 
spector would seon have the charge of the inspection of such 

And we have seen this verdict commented on in 


print as satisfactory, and as one “over which all 
sensible ‘mem Will rejoice”! We are not surprised at 
the verdiet—we not be surprised at aay verdict 


returned by.a coroner’s jury; but we must certaial 
express our wonder that such a verdict as that whi 
we have repri ve can be considered to be justi- 
fiable by any one who has had any experience in the 
construetion or working of steam boilers. The hope 
expressed by the jury, ‘“‘ that the evidence that has been 
disclosed at this inquest may be a warning to owners 
of boilers,” reads as if the fact, that steam boilers are 
liable to corrosion, and that this corrosion is a source 
of extreme danger, was an entirely new discovery to 
which the jury desired in a mild way to direct attention. 
If the Bradley explosion had been the first of its kind, 
if there had not previously been dozens of similar ex- 
plosions caused simply by the use of boilers which 
were unfit for work, if for some time past there had 
not been year after year, a terrible loss of life at our 
irouworks from the disgraceful carelessness which has 
led to the employment of such boilers—then we might 
have accepted the verdict of the wise men of Wolver- 
hampton without comment, and have hoped that it 
ne in due time bring forth good fruit. But the warn- 
ing has been given over and over again without 
effect, and it is quite time that more decisive measures 
should be taken to put down an evil which shows no 
signs of abatement. 

The fact that a boiler is believed by its owner to be 
safe, simply beeause he has no knowledge of its con- 
dition, is, we hold, no reason whatever why he should 
be relieved of responsibility. No jury would hold a 
railway company irresponsible for an accident because 
the deiect which led to it—although open to ready dis- 
covery if proper supervision had been exercised—was 
unkuown to the company’s officers. And there is no 
reason why the owner of a steam boiler, which explodes 
from causes which might have been discovered hy 
sufficiently careful inspection, should be treated more 
leniently than a railway company. Wecan understand 
that there is an indisposition on the part of coroners’ 
juries to “ make an example” of anybody ; but if a stop 
is to be put to the disgraceful carelessness which now 
exists, the example must be made; «ud we can only 
hope in the interest of the public at lwrge that no fair 
chance of making it may be missed in future. 


THE RANSOME PROCESS. 

AwMost every one is familiar with the ordinary pro- 
cess by which Mr. Frederick Ransome manufactures 
artificial stone, and knows how the sand, mixed with 
silicate of soda, is treated then with chloride of calcium, 
with the result of their mutual decomposition and re- 
formation as silicate of lime and chloride of sodium, 
the former living as an indestractible bond through- 
out the stone, 
The process, beautiful and simple, can be seen any 
day in extensive application at the works at East 
Greenwich. The sand, after being dried, is worked 
up in a mill with the soluble silicate brewed from 
caustic soda = flints, ec — being dissolved by 
the former, and evaporated down to a specific gravity 
of 1,700. The plastic mass thus produced is obedient 
to the will of the moulder, and can be manipulated 
into any form, from a cube to elaborate screens, 
such as those decorating the India Office: from a 
grindstone to an exquisi Spy fountain like that 
recently erected in the public gardens at Hong van 4 
The mass so is then saturated with chiori 
of calcium, ied either simply by immersion, or 
assisted by the action ofan air pump, in either process 
the solution being gradually to a temperature 





ped that a Government in- 


e latter soluble and easily removed. | marked 


rated with the salts referred to, is returned into 

boiler, where the steam is generated, and the 
chloride of calcium is again made available for future 
Operations, thus obviating the serious loss incurred by 
washing the stone in the hitherto adopted. 

It is gratifying to learn the manufacture of this 
stone is being adopted even in most distant parts of 
the globe. We have already, in previous notices, in- 
formed our readers that manufactories have been esta- 
blished for its production in India, America, Australia, 
Belgium, Denmark, and Sweden. But little actual 
progress has, however, been made in the practical in- 
troduction of the Ransome process in the United 
States; it is true that the patent rights for that 
country were advantageously disposed of some years 
since, and that the proprietor in America bas made 
capital by the sale of licenses; but ignorance, or in- 
difference, on the part of the original purchaser, pre- 
vented his licensees from developing a large and most 
luerative branch of industry. This being the case, it 
is satisfactory to find that one of the would-be manu- 
facturers in the United States has taken the initiative, 
and is endeavouring to redeem the time lost and the 
capital apa in useless experiments. The pro- 
prietors of the patent right for the State of California 
have established large works in San Francisco, under 
the title of the Pacific Stone Company, for the pro- 
duction of artificial stone, and, but for the slight draw- 
back of being.in ignorance of the practical details of 
the process, would probably have developed an ex- 
tensive business. Being unable to obtain the nec 
information from the American proprietor, and tired 
of working in the dark, they have at last adopted the 
most satisfactory and common-seuse course of coming 
from California to Greenwich to learn the whole course 
of the manufacture at the fountain head. To this 
end the managing director, and principal shareholder 
in the Pacific Suone Company, Dr. W. May, has re- 
cently arrived from California, and is rapidly acquiring 
the mysteries of artificial stone manufacture from Mr. 
Frederick Ransome, by whom every facility is offered 
for the benefit of American licensees. We men- 
tion this because it is a matter much to be regretied 
that for so long a time the vastly important Ransome 
process should have remained almost a dead letter in the 
States, so far as real utility is concerned ; the American 
proprietor having apparently devoted his attention to 
making money rather than stone, from his purchased 
patent right. This is, of course, at au end now, and 
the manufacture under this patent in America will be 
so much greater than it is in England as the demand 
for the production is proportionately increased. 
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Diameter ~~ - 
Number... 109 
Tubes we . . 768 square feet. 
Firebox ey 0 ” »” 


Firegrate area ‘es sei it pees mA 
Capacity of tanks ... 0062 i Ne 700 gallons 


és » coal bunker .. wee 15 owt. 
Weight in ing order 25 tons equally distributed on 
the four pairs of w 


The engines of which we have given particulars 
above have been made to the wier of Mr, Jobn 
Morton, who is constructing the line on which the 
engines are to be worked, and who has also to supply 
the rolling stock. Mr. Morton has, with the con- 
currence of the directors of the railway, adopted the 
Fairlie system, after a careful examination of its 
merits, and we have no fear that he will regret the 
choice he has made. 


THE MARTINLHENRY RIFLE. 

Tae universal satisfaction with which the new 
breech-loader is regarded by the battalions into whose 
hands the first instalments have been placed, is one of 
the best proofs of the excellency of the weapon. It 
will be remembered how long and patiently the sub- 
committee, who were entrusted with the solution of 
the all-important problem, how best to give to our 
soldiers with a rifle that should surpass tne best arm 
yet known—laboured at their task. The long investi- 
gation proved conclusively to the members of the 
committee that the Martini-Henry in its most ap- 
proved pre ye gene all the Posy asks, 3a 
curacy, range, simplicity, durability, 
dom yoo fouling, and rapidity of action, There 
remained the final and most serious question, the ap- 
probation of the men for whom the rifles were designed. 

This is now also settled, and the batch of trial 
weapons now being transferred from battalion to bat- 
talion, elicits the same approval from all, aad the handi- 
ness of the piece is illustrated by the facility with which 
it alniost immediately becomes familiar to the men. 

The selection of the committee was received at 
the oo Pag Be oe lS yp dissatisfaction, 
especi the disappointed competitors ; 
pe e alread — we have alwa 








maintained, not Martini-Heury was 
best weapon which was laid before the committee, 
that when equi with it, our troops will be more 
es: than those of any nation in the 
world. 








THE MOUNT WASHINGTON RAILWAY. 
A FEW w since we a an 
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GULLETT’'S PRESS FOR: PACKING 


Fic.2 


iii aa 


Amovost the exhibits at the Smithfield Club Show the 
week before last, of which the demands upon our space have 
prevented us from giving any notice earlier, was Gullett’s 
simple press for packing hay, wool, hides, &., which was 
shown in action in one of the galleries of the Agricultural 
Hall. Of one form of the press we now annex illustrations 
which will explain its action, the form of press shown, we 
may remark, being a closed press, and being, therefore, of 
somewhat less simple construction than the o press 
usually made for compressing hay. In our illustrations 
Fig. 1 is a side elevation of the press; Fig. 2 is a vertical 
section; Fig. 3 is an end view; and Fig. 4 is a view of the 
lever used for actuating the press. 

In these figures A is the framework composed of upright 
pieces bound well together by a series of braces. Within 
the framework A is a secondary framework, B, the sides of 
which are closed as at C, and to which access is had by 
moving the doors, D, which are inserted and held within the 
bottom portion of the frame. The ends of the framework are 
also closed upon the lower portions by the removable side 
piece, E, and the upper portion of these pieces is slotted out 
to allow the free movement of the platten, G, which is made 
in the usual manner, having slots upon its under face. This 
platten is provided with the strips or arms, H, which project 
through the openings of the framework, B, and terminate 
in sockets or plates, J, having upon them the lugs, d, and 
the hooks, ¢, to which the links, d, may be attached. The 
lugs, 6, are made so as to hold the long suspensory link, J. 

he sockets or plates, I, are formed so as to pass freely 
up and down the upright, K, secured at each end of the 
framework, A, about midway between the pieces of the latter. 
L, L, are friction clutehes moving in the standards, K, and 
provided with links, d, which, when in action, are hooked on 
toc. M, M, are metal collars or plates, provided with links, 
d@,and both move freely upon stan s,K. N,N, are 
levers for depressing the platten, G. These levers have one 
end cut obliquely, and have this end shod with a toe, ¢, of 
metal, which is placed directly parallel] to the bottom of the 
lever. The under portion of the plate of the toe is serrated to 
receive and hold the lower portions of the link, J. The 
object of thus constructing these levers is to give a greater 
amount of leverage from a short point of fulerum, which 
will be found particularly advantageous in the form of press 
constructed as we have described. It will be seen from the 
particulars we have given that one of the main features in 
the press consists in the employment of the simple rings or 
clu . Land M, these clutches, when simply canted, 
maintaining a firm grip on the uprights. 

The following is the action of the press: The door, D, 
being removed that access may be had to the lower portion 
of the framework, B, within which is placed the material to 
be acted upon, and, when required, the covering, the ro 
for binding are inserted in the slots in the under plate. 
doors are now placed in position in the framework, B, and 
the is ready for action. The platten is brought down 
on to the top of the material, the N, are inserted in 
the links, J, while the toe, ¢, is inserted in the upper portion 
of the link, d, which is held firm by the ring, ie. By de- 
pressing the levers, N, the platten, G, will be drawn down 
upon the material within the framework, thus compress- 
ing it. The plates, M, gradually fall lower on the onlenle, 
K, in advance of the platten, G, as the levers, N, are operated 
upon, while the friction clutches, L, hold the platten in 
position by grasping tightly the standards, K. links, 
@, upon plates or collars, M, form the fulera for the 
levers, N, and the links, d and J, draw the platten, G, down. 
After the material has been sufficiently for baling, 
the ropes used may be passed over the bale through the 
slotted portions of the platten, G, and tightened by a wind- 
lass or other such arrangement. The doors and loose sides 
may now be removed, and the bale taken out of the press, 
the piatten, G, having meantime been raised. The press is 
now ready for another operation similar to that described. 

The preceding description refers, as we have said, to » 
= but the action is equally applicable to an 
press 2 pay epee ape hey which requires no box. 


action of the levers can also reversed, so as to raise, in- 


he 


stead of depressing, that 


to press down. The whole arrangement is of an exceedingly 
simple kind, and there is nothing about it to get out of order. 
Gullett’s press is, we may mention, being introduced in this 
country by Mr. R. J. Morison, of 75, Mark-lane. 


THE HOLBORN VIADUCT. 
At the meeting of the Court of Common Council, 
held on the 16th inst., the following letter from 
Messrs. George P. Bidder, T. E. Harrison, and Edwin 


Clark, the engineers appointed to inspect the Holborn | f 
| greatest difference in the temperature. The contraction due 


Viaduct, was read: We have commented upon this 
letter on another page. 
24, Great George-street, Westminster, Dee. 10, 1869. 


To the Improvement Committee of the Corporation of the | 


City of London. 


asking us “to report in writing at the earliest moment, 
whether |the Farringdon-street Bridge is, in our opinion, 
safe for public traffic, and, secondly, what, in our judgment, 
are the causes of the present defects in the columns, and the 
action it would be desirable to take with reference thereto,” 
we beg to say that, having carefully examined the Viaduct, 
we are of opinion that it is perfectly safe for public traffic. 

With reference to the second part of the inquiry, namely, 
“the causes of the present defects in the columns,” &¢., we 
have again carefully examined the Viaduct, and also specially 
all the details of the plans and instructions connected with 
the work, and we have had explanations from Mr. Haywood, 
your engineer, from the two clerks of the works in charge 
during the construction, and from the mason who executed 
these works, under their direction, for the contractor. We 
have come to the conclusion that there is no defect whatever 
in the foundations of this work. 

The defects which do exist are confined, first, to the thin 
stones at the top and the bottom of the Ross of Mull granite 
shafts of the columns; and, secondly, to one of the castings 
forming the external arch over the footpath at the south-west 
corner of the Viaduct, which has comparatively but little 
pressure upon it. 

We have inquired into the manner in which these columns 
are and set, and find that the beds of the thin stones 
at the top and bottom of the shafts, which are all of Ross of 
Mull granite, and rather of a brittle nature, were fine-chiselled 
to a true bed for a depth of from 1; to 2in. all round their 
periphery, the centres of the beds being left purposely hollow 
to an extent not exceeding } of an inch on each bed. 

The plan which was adopted in the setting of these columns 
was as follows: After having fitted them independently before 
they were placed in situ, to ascertain their perfect truth, 
when they came to their permanent erection 12 pieces of 
5 lb. to 7 Ib. lead, varying from 6 in. to 8 in. square, were placed 
opposite all the exterior and interior angles of these columns 
ata distance of 1 in. from the face, and in some instances it 
is stated that an additional piece of thin lead was added to 
ove an equal bearing; the interior of the bed was then 

lied with fine masons’ putty, consisting of lime and stone 
dust, and, where hollows were found in the centre portion of 
the beds of the stones additional pieces of lead were put in. 
These beds were further adjusted by frequently lifting the 
stones and putting in additional masons’ putty, until every 
my inequality had been met. It would thus appear 
obvious that the main weight of the superstructure was rest- 
ing primarily upon the pieces of lead placed near the outer 
edge of the beds. 

We would here observe that this mode is occasionally 


, adopted in the erection of granite columns in situations to 


| 


which they are ordinarily applied: but, inasmuch as, in the 
case of the Farringdon-street Viaduct, the superstructure is of 
iron, subject to ex and contraction, and imposing upon 





n 
each column a weight of about 180 tons, the conditions to | 
which differen ; 


these columns are subject are entirely t. 
We further observe that the chisel-dressing of the beds 
only extends from an inch and a half to two inches from the 


rt of the combination which we | 
have called the platten, which can be made to lift as well as | 


| weight thereby « 


| weather would have to throw an wu 


external edge of the column, the interior being picked slightly 
hollow. The result, therefore, yong y A ¢ an unequal 
bearing may be thrown upon the lead king which ap- 
proaches within one inch of the vuter edge of the bed. 

We have been informed that the ironwork was put together 


| in the summer months, and the final en poy Bc eegy A 


would not be completed until nearly the end of October or 
the beginning of November. The extreme difference of 
temperature between these periods may be taken at 50 degrees 
Fahrenbeit : and as far as we can ascertain, no defect what- 
ever was observed till within a few days prior to the formal 
opening of the Viaduct. It would therefore appear that these 
defects me apparent at about the period when the full 
weight was upon these stones, and when there would be the 


to this variation in the temperature would amount in the 
centre opening to about a quarter of an inch, or one-eighth 
of an inch at the head of each column; but there would be 
a materially reduced action at the base, and there would be 


| a slight tendency to bring the weight unequally on a portion 
GuxtieMEs,—Referring to your Minute of the 11th ult., | of the 7 Sy wth 


of the lead packing above described, and to occasion a high 


| local pressure on a very limited portion of the outer surface 


of these stones. : 

This mode of setting is a departure from the instructions 
given by Mr. Haywood, and there is no evidence to show by 
what authority the original plan was departed from. — 

We have, r ion a careful consideration of all the circum- 
stances, arrived at the conclusion that the defects in the top 
and bottom stones of the shaft of the columns are to be attri- 
buted to the mode adopted of setting oe ate on -—_ 

ieces of lead king, and to the unequal diffusion of the 
a some - d, bi od with the fact that the 
base and cap stones are only 12 in. and 9 in. thick respectively, 
and the whole effect is further aggravated by the tendency 
which the contraction of the iron superstructure in cold 
ual pressure on the 





edges of the stone through the medium of the lead ame 
We do not believe that any one of these circumstances woul 
taken by itself, have caused the defects which exist. 

With respect to the imperfect casting on the south face of 
the Viaduct, in order to ascertain whether the defects arose 
from any unequal strains on the metal, we carefully examined 
some of the wedges against which the castings abut, and we 
found that they were solidly embedded in the brickwork ; 
therefore, as s the wedges, there is well-grounded 
reasons for believing that no motion bas occurred. ; 

We also found that there was an original defect in this 
particular casting previous to its erection. This had been 
repaired by bolting a plate of iron on the back. Mr. Hay- 
wood has, moreover, directed our attention to a recent crack 
in the same casting, which, indeed, has been observed since 
our first examination of the structure. We do not attach 
any importance to this crack, as it may be the result of a 
further latent defect in the casting. 

Under these circumstances we cannot recommend the com- 
mittee to do anything at present except to fill up the cracks 
and interstices with a suitable composition, and to wait until 
the whole work shall have been exposed to the action of the 
extreme cold of the coming winter, and to the maximum 
heat of the next summer. 

It is possible that if a very severe lowering of the tempe- 
rature should occur during the ap ing winter, some 
slight extension of these cracks may be observed, but nothing, 
in our opinion, that can endanger the stability of the strue- 
ture. 

After the experience of twelve months, and another careful 
examination, steps may be taken to remedy the most ap- 

t defects, and to restore this work to its pristine 
uty. 

In conclusion, we have to express our deep re that a 
work of this itude and public importance should have 
sustained any blemish, and we bear our willing testimony to 
the efficient manner in which the works have been carried 


i em bade Bombe» unusual amount of detail.— 
the to remain, &c. 


(Si ” Gao. P. Brpprr. 
— Tos. E. Hazetsoys. 
Epwis Crarx. 








Dec. 24, 1869.] 
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BEELEY AND HANSON’S PLATE WELDING APPARATUS. 
CONSTRUCTED BY MR. T. BEELEY, ENGINEER, HYDE JUNCTION IRONWORKS, MANCHESTER. 











illustrations. 


seams. In 


down 


number of 





Every year we find that the practice of substitu 
welded for rivetted joints in boilers is becoming more 
more extended, and that with the most sati 
With the more extended use of welded joints also, i 
appliances for making them are being i 
amongst the latest of these are the arran 
welding machines and plate-heating fires, 
These arrangements have been designed and 
recently patented by Mr. Thomas Beeley, of the Hyde June- 
tion Ironworks, near Manchester, and Mr. David Hanson, 
of Dukinfield ; and they are being used with the t 
success by Mr. Beeley at his own works. Mr Beeley has 
for some time taken a Jeading position in the employment of 
welded joints for boilers, 
make such joints thoroughly sound, and at a 
by machine labour, will no doubt lead to their still more ex- 
tensive adoption. 

In our engravings Figs. 1, 2, 3, and 4, are respectively a 
side elevation, front elevation, i 
the machine employed by Mr. 
this machine a number of stampers, A, 
arranged side by side in a row, these stampers bei 
furnished with a projection, B, on which the cams, 
ried by the cireular plates, D, fixed on the shaft,C—act. The 
stampers work in suitable guides, F, and they are 

> the springs, G, so as to increase the ra 
force of the blows given by them. Beneath the row 
pers is the anvil on which the plate to be welded, K, is 


of the face of the stampers, 
welded, 


ed 
supe Pepa be wl 























when necessary and thus be prevented from striking, as in 
some plates thao is o portion whieh dose not require welding. 
In our engravings the atrangement shown for holding up 
the stampers consists of , I, placed in a slot in any 
t which it is desired to keep raised 





the fact of its being 


sectional pian, of 


corresponds 
straight for flat 
> wal iane one i 


to weld the seams 
pedicimtoe  patoer 
out of gear with the cams 


in the machine 
used in the s. Each stam 
by means of which it can be 





A few months ago (vide page 116 of our last volume), we 
illustrated and described the method of welding cross tubes 
in boilers, adopted by Mr. Beeley; and in Fig. @ of the 
annexed illustrations we give an elevation of a modification 
of the machine just described adapted for this class of 
In this figure, A is the rising and falling striker 

motion is given by cams on the shaft, B, while C 1s 

which is constructed (as i i 


be got through on the same premises by hand labour. 
‘he remaining figures of our illustration show 
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which is rounded, the cutting edges running round 
the reamer is put in a Bement and Dougherty 4 
chine, and wound down, cutting its way through the 
of the port, then wound along, cutting the sides of the port 
ee are thus cut perfectly true, straight, 
and smooth, and all alike to a hair. A pair of cylinders can 
have the ports cut out by this plan in onehour, The price 
paid for getting up a pair of cylinders is 61., paying 

owu Tohomvery f hove Gelshed sommplahe sheer Velie ta a 


a fixture to the cylinder covers, with distance motion 
blocks, all fitted complete, leaving nothing to be 
the erecting shop but bolt the bracket to the stay. 
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not matter what cover he puts on, it will fit, and anew 
can be at any time with the absolute certaint 


formity of the work; there is no ekill required ; bolt the 
work in the fixture, screw up the nut which jams the 
cuttefs against the distance tubes, and if you face off that 
work it must be true, and the right size ; it don’t depend on 
any one’s measurement or any workman's skill, so long as 
the tube is, of course, made to its proper length, one skilful 
workman can cut off a great many distance tubes, &c., and 
thas not much skilful labour is required. All holes are 
bored with standard bits and reamers; one skilfal work- 
man ean keep 4 great many in order, and then so long as 
the workman merely uses the bit the holes are sure tu be of 
one size and true, Now, take a screwing machine as 
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casting aside all that 
institute something new and superior; 
well that if he can accomplish any desired object 
more simply or efficiently than heretofore, his plan will come 
speedily into general use, and that he will reap a remuuer- 
ative reward, that there is a fair field and no favour, an in- 
ducement that spurs the persevering mao 
grain of knowledge and perseverance he 
the main-spring of American progress. 


Hiro Pressvre. 


THE INSTITUTION OF CLVIL ENGINEERS. 
Cuantes Hurrow Greeory, Esq., President, in the Chair. 
THE ANNUAL GENERAL MEETING. 


December 21, 1869. 
Iw reviewing the events of the past twelve months, com- 
leting the fi y-second year since the foundation of the 
Fostitution, the Council stated that the proceedings had 
furnished corroborative evidence of the sound basis on which 
the Society was established,—a besis which had been taken 
as the model for many analogous institutions, both at home 
and abroad. ‘ 
Referring to the business at the Ordinary General Meetings 
of which there were twenty-two during the past session, 
attention had been directed by the papers read, and by the 
discussions upon them, to the use © machinery in lieu of 
er for “ getting” coal; to cylinder foundations for 
Brg and other similar structures; to the Midland line of 
the ius railways, where exceptionally steep gradients 
and sharp curves were necessarily adopted ; some of the 
to works carried out in oomasion with aden © 
estuary, for the drainage of the fens improvement 
the navigation ; to the past and t condition of the out- 
fall of river Humber, and of its peculiar feature, Spurn 
Point ; to the New Ferry and the New Brighton piers and 
landing stages on the river Mersey ; to the Low Water Basin 
at Birkenbead, and the extensive sluicing operations for 
maintaining the basin at its proper depth ; to the lagoons and 
i of the shores of the Mediterranean ; 
to the mechanical i i i 
paratus and lanterns ; to the Roman Rock 
of Good Hope; to the standards of comparison for testing 
the illuminating power of conl-gas; and lastly, to an able 
8 , by a foreign engineer, of the present state of 
knowledge as to the t of the strength and resistance of 
materials of a “ ios « 
The originality, labour, ingenuity displa in these 
ccapmveaientions had led to the award of toed medals 
and Telford premiums of books to Messrs. Jules Gaudard, 
W. Shelford, I. N. Kirkham, J. Ellacott, and D. T. Ansted 
F.RS.; of a Watt Medal and « Telford premium of 
books to Mr. Z. Colburn ; of Telford iums of books to 
- Milroy, 8. P. 


chief peculiarities of American locomotives and > dope | very 
of 


tal | to the 


meetings papers by 
students. In consequence of the students having failed to 
supply further papers, the Council were not able to extend 
the number of these meetings. This they regretted, being 
that sach meetings and the due preparations for 

them could not fail to be productive of the greatest possible 
i read at these sup) meet- 


ced since the last annual meeting had 


16 in the 1000 on the present number of members | ¢ 
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to the corporation, and comprise Dr. Mark 








to | of finance, and who so ably 
bn the ye ET es : 


sev 

of November last was—1 

funds, 12,1197. 150, 84.; and, 3, 
making 8 a ae . Ts. 1 
years i they were at a 
women 5 4 the interval of 97987. i 
remembered, as previously stated, in that period a 
of 18,2104. 2s. 4d. had pe’ of the 
building. The funded property of the Institution, i 
tive of that held under trust, amounted at present 
satisfactory sum of 7656/. 1s. 8d. nominal 
ducing an annual income of 292/. 16s., while the 
realised 398/. lls. 10d. a year, in both cases, 
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ducting income tax. 
The Council had recently taken vigorous 
j of the-profession, which 
unjustifiably assailed by the Government of India i i 
fication, the plain intention of which could only be 
civil engineers with tecognising as legitimate the 
commissions from others than their immediate 
and in addition to their salaries, where so rem 
of State for India had put on record “that he re- 
gards with implicit confidence the indignant repudiation by 
the Institution of the recognition of any such practice as that 
referred to, and that he would call u the Governor- 
General in Council for an explanation of the circumstances 
which led to the issue of the objectionable Notification. A 
gufficient time had not yet elapsed for an angwen re- 
srived from India to the remonstrance of ion. 
In the meantime the Council felt assured that, they 
had taken would meet with cordial approval. as 
In imviting attention to this report, the of 
which terminated the trust con to them by the last 
Annual General Metting, the Couneil observed that they had 
laboured so to direct the affairs entrusted to them, that the 


43 
ccir 


ak 


of their duties might be attended with advantage ash, 


itution. 
The thanks of the Meeting were unanimously accorded to 
the President for his zealous efforts in the interests of the 
Institution; to the Vice-Presidents and the other Members 
and Associates of Council for their co-operation with the 
President, and their constant attendance 
to Mr Charles ny iy apd 
Forrest, the manner in w 


Secretary, ; 
formed the duties of their offices; as also to the Auditors of | 
A the Accounts, and to the Scrutineers 








NOTES FROM THE NORTH. 


Guiascow, Tuesday. 

Glasgow Pig-Iron Market 
lowest prices were 56s. 10}d. cash, and 57s. 1 
and at those prices many thousands of tons 


ket has contan 


is 15 in., their 

Co. (Limited), 

to manufacture 

steamers and steam 

tyres, and they are making ar- 
rangements on a large scale to —_ pace with the numerous 
orders received, and to turn out the engines with great dis- 


omnibuses with india-ru 


Steam Vessels versus Sailing Vessels —By the West 
Indian, intelligence has been received of a race between 
steamer and a sailing ship from Calcutta to Demerara, which 
was attended with a most unlooked-for result. The two 
vessels loaded coolies at Calcutta, the steamer getting 3/. 
@ head more freight, on the unde ing that she would 
make the more s y ; but strange to relate the 
steamer took 89 days in the voyage, while the sailing vessel 
accomplished it in $3 days. The latter is the Far East, a screw 
steamship of 1062 tons and 150 horse power, built on the 
Thames in 1853; the former is the 1060 tons, built 
last year Oy Messrs. Barclay, Curle, and Co., Glasgow, and 
owned by Messrs. Carmichael, Greenock. 

i phical Soviety of Glasgow.—Chemical Section.— 
meeting of this section last night an interest- 
: read by Mr. W. R. Hutton, manufacturing 
chemist, on “The Chemistry of Coal Smoke.” Mr. Hutton’s 
object was to direct attention to the chemical i of 
smoke as determined by the analysis of soot, to suggest 
a means of thoroughly avoiding the ion of smoke, 
both in domestic fireplaces and in steam-boiler 
furnaces. Very elaborate analyses of and Glasgow 
soot were given. Tar and oil were found to the extent of 
Ep! 16 to 48 per cent., 2.5 per cent. ammonia, from 46 to 
- uric acid, and from 144 (in London 
a w soot) of sand. It was not improb- 
, 6 ae adulterant. Mr. Hutton ex 


mentioned ingredient was present, in part 
himeelf 

y it favour of distilling the raw coal before using it 

ag and stopping the distillation shortly before the vola- 
tile matter is all removed. There would thus be left what 
Mr. Hutton calls soft coke, containing all the fixed carbon, the 
and enough of volatile matter to render the coke inflam- 
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at the meetings; | 
, and to Mr. James | Pet 
ich they had per- | gain of 1421, as the coke would have the same heating 


of the Ballot, for their | 


} prod 
| of crude oil, 39,000 gallons of ammoniacal water, and 


,000,000 cubic feet of hydrocarbon gas. Taking the coal at 5s. 
ton, and the labour at 1s. per ton, there would be a clear 


power and therefore the same value as the raw coal, while 

crude oil would bring 1671., and the ammoniacal water 
751. additional. The importance of Mr. Hutton’s sugges- 
ions both from a sanitary and an economic point of view were 
favourably spoken of by the members, some of whom looked 
at the subject from a theoretical standpoint, and others from 


| sion defending patent ngh 

their tee one public, not as en inventor, a 
patentee, a essional patent t, or a manufacturer, 
g whom might be -* py arent de Mr. 8. 
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ofthe Patent Law Amendment Act of 18 





first work of ing that 
station is @ viedoss over the river Gryffe. peer of 
six arches of 45 ft»: span. Reinpge + Baa arches are on the 


square, nm. The length of 
the viaduet is peck eh aa height from the 
ordinary level of the stream to fou. level of the rails 
is about 40 ft. important work is an embankment 
made of 130,000 cubic: of “ spoil,” and this is followed 
by a cutting, from 80,000 eubie yards of rock and 
debris were removed. Near to Kilmacolm there is the 
largest and savas dy most difficult po igaetnd on the whole 
contract. ce isn 150,000 bey yards, chiefi 
whinstone tock. a mile lop the average d 
being about 30 hs to salting te “oad” has been 
rising, but now aa xe Song a of 1 in 90, 


then at 1 im 70, till the terminus at k is reached. 
Devol’s Glen to the oth-on west of Port-Glasgow, is bridged 
by « eee 20 cenins radius. In it there are 
nine arches, each 46ft. span. The length is about 470 ft., 
test height to the level of the rails is about 
100 ft. ithin the Parish of Greenock the Wemyss 
Bay Railway is crossed, at a height of 28 ft., by a wrought- 
iron girder bridge, 75{t. long, and then, after tunnelli ing 
through Cartsburn-bill, a viaduct is reached which bridges 
Cartsburn stream. It consists of six arches, of 36 ft. span, 
the extreme height being 60 ft. ome the town of 
Greenock several heavy cuttings are passed through, and 
three tunnels, one of them being 710 yards long, and the 
longest on the line. There is very ample station accommo- 
dation at Greenock, and on a similarly extensive scale the 
Greenock Harbour authorities are constructing a new steam- 
boat pier adjacent to the station. The construction of the 
railway through Greenock was attended with difficulties 
which were so great that, in the opinion of ns con- 
versant with the facts, they have perhaps excelled those of 
any other railway in Scotland. The capital expended amounts 
to about half a million sterling, and when everything has 
been completed the cost will be about 50,0001. a mile, but the 
expense of the land at the harbour at Greenock has been 
very considerable, but must ultimately prove of immense 
value to the com In order to give a better estimate of 
the magnitude of the works on this railway, it may be stated 
that on the Bridge of Weir contract, which is about 84 miles 
in length, the total quantity of excavation was not short of 
half a million cubic yards. The number of bridges on the 
same contract was twenty-seven, exclusive of a large number 
of culverts, &., while nearly 140 tons of powder were used in 
the work. The excavations of the open cuttings on the 
Greenock contract contained 350,000 cubic yards. In the 
four tunnels 100,000 cubic yards were excavated. About 
60 tons of powder were used in blasting the rocks, and six 
millions of bricks in lining the tunnels. Besides the six- 
arched viaduct at Cartsburn, there are fourteen bridges and 
five culverts on this contract, some of them being of a large 
and heavy construction. The engineers of the line were 
Messrs. Forman and McCall, Glasgow. 





THE “PATENT JOURNAL. 
Grants of a Protection for Six 
on 


3183. ALBERT OR0THE, 67, Strand, “ Improvements in apparatas | 
for registering the namber of passengers travellipg in or on | 
public conveyances.’ j 

3347. Givserrx Bertt, Milan, “A new cylindric vertical boiler | 
for the formation of the steam and for heating of the water for | 
maintaining the same boiler.” | 

3380. Josern Eustache Croce-Srive.tui, 40, Rae de Rome, | 
Paris, * Improvements in means and apparatus for propelling | 
and steering vessels.” 

3431, Witiam Carter Starrornp Pracy, Manchester, “Im- 
provements in mach:  clkearen for entting animal and | 
vegetable substances, and for sausages.” ; 

3442. Bensamin OLDFIELD, deviates * Improvements in looms, | 
and in devices to be employed therewith for wea 

3469. Ropext Minecren and Tomas BROwnine, 76, Church- 
street, Whitechapel, “Improvements in drying machines, } 
suitable for ears of corn, grain, seeds, malt, spent hops, | 
brewers’ and @ * grains, other materia)s.” 

3472. WILLIAM SpgNcg, & Quality.court, “Improvements in the 
manufacture of soda crystals.” 

474. Joun Forses, a. in desiccating 
malt, grain, and other similar su ces, and in means em- | 
ployed therefor.” 

3476. AnTucr CHARLgs Hexpensox, 31, Charing-cross, “ Im- 
prs a in a for —— or clppisg _— the | | 

—- being also shaving skin: } 

3478. ILLIAM BENNETT, y + oy ioe Birmingham, and JOHN | 
CuRRALL, Birmingham, “ ements in kitchen ranges and 
fireplaces or stoves for cooking and heating, and in app 
connected therewith.” 

3490. James Pernce, Stamford-street, Lambeth, “ An improved | 
compound machine for cutting tenon and mortises and sawing | } 

wood.” 


3482, Henny CLARK Asn, 315¢, Oxford-street, “ improvements 
in the manafacture of churns.” 


3444. RoBERT NICHOLSON SLiGHT and be agge Forrest Dzex- | 





HOLM, Chirnside Bridge, “ Im the straining of | 
paper pulp and in the oe BE, or apparatus 
therefor or connected w 

3486. HENRY CHOLMONDELET pte pe Weybridge, 
‘ET in rifles. fi arms.” 


mprovements in 
3487. JOHN BerTriey WItzs0n, JOHN “‘ancceree, and | 


29499. Joun CHARLES WiLsoN, byte Cannon-st 


“ An improved revolving engine H asa 


. Ww Im in 
= see Maer a ped necro 
a em 
's-inn, “ An improved 


3592. Tiwlan Vacersane Masih, Uicall? 
method of fastening objects capabie of rotating on hinge 


354. THOMAS Rosser. Cramprox, Great Bhar gs goss “Im- 
provements in burning powdered fuel hang farneces and 


“— f powdered f ada, such 
fimnens or ets ed ttt, as a ieee: and 
po mom praemy bor 


Wars, 30, Thurlow ey ras "improve 
¢ kate ry o 
of 


production of potassiam, 
3506. Jossr Loge. and age Logs, pr nach mk “Im- 
poveee ne we jocks for bags and older like |. 


3507, wn Fm nth Beer a nnn wt wane ero machinery for 


Par ry te 7 Wourcane Parenenn, City-read, “ 
the construction of lifeboats and other floating and tn 
the mode of ling and ventilating the same, and in steant 
boilers to be used therewith.” 

3510. Henny Martyn Nicwowis, 35, Arundel-street, Strand, 


sheets, and eo ee een re 
=. SrErHen ALLEY, Glasgow, “Improvements in break- 


Joux Ksow.es, Burnley, “Improvements in r 
englne to be worked by steam, alr, weter, or other fluid, w 
improvements are also # for raising fluids.” 

3513. Josern WALKER, Moors, “Improved material 
to be employed in the manufacture of blankets known o# 
‘Washing blankets,’ as used by calico printers, and for other 
pupoms requiring a waterproof material having an absorbent 


3514. HeELEN® ALEXANDRE, 2, Rue St, Appoline, Peris, “ Improve- 
ments in organs and similar musical instraments.” 

3516. THOMAS MaceUrex, 29, Sonth-terrace, Inchieore, *Im- 
provements in the is of steam and other engines.” 
a ABRAHAM BuP.ey, West-square, St George's road, 

outhwark, and Joun WorMaLp, 103, Blackfriars-road, “A 
ae or improved pipe wrench,” 

3518. WiLtiam R Lake, South buildings, “ Im- 
provements in harness for draaght Sotmele.” 

3519. THOMAS CLARK, ae“ Improvements in the covers 
of umbrellas and pe 

3520. SamveL Calewess’ and James Crourtox, Bolton-le- 
Moors, “ An improved self-acting escape valve for drawing off 
the condensed fluids from steam engines, pipes, and other 
steam vessels.” 

9521. JoxaTHawN LAW Boorn, Rochester, New York, US., 
“im nts in the manufacture of rails for railroads.” 

3524. UNTER HEXRY MURDOCH, 7, Stapie-inn, “ Improvements 
in and apperatus for forming and joining the ends of iron end 
other tubes or pipes.” 

| 3525, Joun Benoen SPENCE, Manchester, “ Improvements in the 
manufacture of alum 

3526. JouN oe SreNce, Manchester, “ lmpr te in — 
pr iv to be used in the manufacture of 
paper ip a “seals manner to alum or of alumina, 

apriica 











oan oon tr beget aan ye i which shun 
prin tw other 1g purposes in 
or sulphate of alumina is 1 horn 
3528 TLIsAM GEEVes, 51. ill. square, ay * - = 
provements in the manfacture of 
containing tea and other like articles, cad in cians 
manufacture.” 


employed in such 

3530, heyy Lewis, Poole, “Imprevemente in elevators for 
snd sacking caiw, Big, off aber Saat eee. 

3532. Jous Swirt, Ashton- ‘Willows, near Wigan, “Im- 

provements ta safety latape t0 be used in col mines, and for 

other 


. Gzonce Dowzer, wy and W1L.iaM PrRsali, 
Aston, near near Birmingham, “ Improvements in cartridges for 


‘ breechlosding firearms.” 
| 35a, J J Fenchureb-street, “ Improvements in means 
or apparatus for packing and eonscildating tea and other eub- 





for securing bales of 


1. F Frepseic ARTHUR HARRISON, nem, “An 
o buckle or featening for braces, belts, and other articles wear- 
3540, 


iss Onno 07, ¥ bo nan “Improvements in the 


mapafacture 
3541 soa Manar Jonmon, #7, Linseie'stan tite,” Ry got ocd 
ments in cracibles, melting pots, retorts, Tetorts, furnaces, and 

to an elevated 
a ERyest ag ep oe 6, Lincoln-terrace, ee cat ae coe 
duction of design.” 4 


ss00. “AnTHoR Woops, Liverpool, “ An 
- end means for suspending 


pote ws 
. Bensamin Joseru BARNARD ie 35, Southampton- | ; 
provements in means 







Roweat Southampton-buildings, 
ved mode of and means for preserving dead human bodies 
eentin es Duty of £50 has 


$276, J SS Improvements in the 
erwotios of ica ei ing sip, boat, nd vessel» 


Became ee ae 
= “An im- 
preety Bywrnernge Fos By 4th ’ 
hammock eot 


the same,” — 4th December, 


1866. 
= THOMAS Beare, Braton fall, Norfolk, “ improvements in 
for bending bars rp Ba of motal.”— Dated 14th 


, 1866, 
3307. Custow Bbecuuss Buoow ax, 166, 146, Fleet-street, ” Improve- 
ments in the and application of certain fatty bodies.” 
— Dated Lith 1866. 
9337. Stzpaen Peery and Josern Jons Penny, 
“y in inkstands of vessels used aay opedre ate 
ink. ¢ CAmProR, Be —_ 
Keung maevres off ak dean inn or “cited 
fabrics, a also to stitching macbines,”— 
9821. Jowx MoFantawe Gray, Veuxhell Foundry, Liverpool, 


mene son Si, ene 


68. Joux Savas, 


weighing 5. Doses iin leeches 
3331. Grores Davies, 1, Serle-street, Liveoin 
apes Lis isdne, « Improve sine 


64. Ww Epwarp Newton, 66, Chancery-lene, “ Improve- 
meats in effec rece 


rulent 
9367, Cuantan aie ba in wer 
Patents on whiets ig a of £100 has 


3302. SGeme Commyn tated: Wo mt ened 
mmeterlol Dated 10h wed nog Bex kao 

lronworks, 

“d rolling tyres, 


iF 


= Wits Sutrn Loyenimer, 
wore and ringn.’ Dated 19th December, 
Taz Woremuen’s iy ag dor vee Exyreirion por 
the Inventors’ 








were 

and Mr. F. W. Campin how the ‘Bi, 
prepared by the latter ian, and now the eon- 
sideration of Mr. the ‘of the Board of 
other | Trade, would afford the desired to exhibitors of new 
in S canen cee the matter should 
receive his best eo tion, and, after thankiag birn for 
his attention, the deputation withdrew. 
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ENGINEERING. 








TANK LOCOMOTIVE FOR TRAMWAYS. 


DESIGNED BY MR. THOMAS PAGE, ENGINEER, LONDON. 





ante ee gsi ae 


It has at different times fallen to our lot to criticise some 
extraordinary designs for locomotive engines; but we have 
rarely or never, examined any embracing more peculiar 
features than that of which we now annex engravings. The 
engine we illustrate is one i by Mr. Thomas Page, 
recently patented by him. ¢ should have ‘the 

ign by—as we do many patented designs of a similar 
nature—with a brief comment, had it not been that Mr. 


Fags apes from his well-known ——— as a skilful and 
ul bridge engineer, bas lately had his name brought 
lp emmmge g before the public in connexion with a tramwa 
scheme unusual proportions; a circumstance whi 
renders any patent he may take out, connected with tram- 
way working, worthy of some notice. Our engravings, then, 
which have been pre from Mr. Page's t draw- 
ings, show a six-coupled outside cylinder tank locomotive, 
having « boiler of the usual construction. Mr. Page, how- 
ever, places above this boiler a saddle tank, A, traversed by 
tubes, C, which communicate at one end to the ordinar 
smokebox, D, and at the other with a second smokebox, 4 
This latter smokebox is provided with a chimney, R, which 
Mr. Page says may “ be used when required, when getting 
up steam for instance ;” but which, “when not in use, is 
closed by a suitable damper or cover,” which is not shown in 
our engravings. It is evident, in fact, from the wording of 
Mr. Page's specification, that this chimney is, under ordinary 











circumstances, to be kept closed. 

The exhaust steam from the cylinders is led by the pipes, I, 
to the exhaust chamber, G, this chamber being fitted with a 
number of nozzles, H, directed into the front ends of the 
tubes, C, which pass through the tank. Says Mr. Page in 
his s i : 

“ The exhaust steam and products of combustion are thus 
caused to pass together through tubes or compartments, C, to 
the rear smoke box, E, thereby heating the feed water con- 
tained in tank A in their K is the ash-pit, which 
is double, being partially divided into upper and lower com- 
par:ments by a horizontal plate or false bottom, z, the lower 
space or compartment communicating with smoke box E by 
means of tubes, L, through which the said products and ex- 
haust steam are conducted to the fire, a small quantity of 
fresh air being also admitted through holes, K', to maintain 
the combustion. One or more fans, M, are also employed for 
the of assisting in the production of the draught 
required, and forcing the exhaust steam and products of 
combustion through the fire. This fan, M, is mounted to 
rotate within tubes, L, and is wy eg by means of a friction 
wheel, N, keyed on the shaft of the fan, and placed in frictional 
contact with the rear axle of the locomotive, as seen, by which 
it is driven, an air-tight throttle valve, O, being provided in 
tube, L, for the purpose of nay the draught. Instead 
of ing the whole of the steam products between the 
fire-bars into the fire, I may cause a ion of the same to 
pass over the fire by an vomy. | the ash-pit with the upper 
part of the fire-box by means of a tube, P, as seen.” 

Could any proposition for locomotive working be more 
ex i Seas thie? oe Oe en eee 
i i should be if the com 
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ducts of com which are—or | 
tion is perfect—i bustible, pum h the fire 
for no earthly purpose so far as we can see; this too | 
after have become mixed with the exhaust steam, itself | 


Of course the small amount of free | 
oxygen contained in the products would be of little or | 


mo use, and it would be necessary, im order to su 
combustion, to admit as much—or 
to the fire as if the products of 


w a | 





| siderable deliveries are being 
| Western Railway to Staffordshire and South Wales, and | 
Messrs. | pool which states, on the authority of M. louie, that the 


| Butlin have three furnaces in blast at Wellingborough, and 
ray” sewerhy | ct daggleaas There are also three 





of fresh air beneath the™grate; and we are 
to the conclusion that the “- products” must in 
ing the fan, and 
te at all. 
lan would have to 
of fuel of such an 


no mei ey 
therefore 
reality all be blown to waste after 
cannot therefore be discharged below 
Next let us examine the work this 
perform. If we set down the consumption 


then about 3000 cubic feet of fresh air will have to be 
admitted to the fire for each mile run. If we also suppose— 
to make the ense as favourable as possible for Mr. tl 
that the temperature of the products of combustion is re- 
duced by the time the latter reach the fan to as low as, say, 


engine as that we illustrate as low even as 15 Ib. of coal per | 
mile, 


between 200° and 220°, then the latter will have to act upon | 
r mile, this volume not | 


about 4500 cubic feet of 

including that occupied by the exhaust steam. At a speed 
of twenty miles per hour, therefore, the fan will have to 
dise at least 1500 cubic feet of per minute, and 
althoug 
a fan of very moderate size, if driven at a proper speed, it 
would be quite beyond the capabilities of ay ory 
shown in Mr. Page's drawing. Mr. Page explains that the 
fan is to be driven by the friction wheel, N, which is keyed 
on the spindle of the fan and against the trailing 
axle. Now this friction wheel, N, has, on Mr. Page's draw- 


ing, a diameter four times as great as that of the axle from | 


which it receives its motion, and it would therefore revolve 
once for each four revolutions of the latter. 


Again—supposing the engine to be designed for a line of | 


4ft. Shin. gauge—the seale shows that the wheels are 3 ft. 
in diameter, and they would therefore make 560} revolu- 
tions per mile, or, at a speed of twenty miles per hour, say, 
187 revolutions per minute, thus giving the fan’ the mira- 


culous speed of 469, or, let us be generous, and say 47 re- | 


volutions per minute! The fan would thus have to pass 


ay =310 cubic feet of gases per revolution—a performance 


which we fear would come rather hard toit. But this is not 
all. If we take the exhaustion required in the smokebox at 


the very moderate estimate of being equal to jin. of water, | 
the velocity at which the tips of the fan blades would have to 


travel, from theoretical considerations alone, in order to pro- 

duce this exhaustion would be about 47 ft. per second, and 

remy 4 their velocity would have to be considerably 
igher than this. To 

even 47 ft. per second, however, a fan revolving at the speed 

of 47 revolutions per minute would have to be 60 ft. in cir- 

cumference, or about 19 ft. 1 in. in diameter; and we cannot 


find that Mr. Page has made provision for any such fan in | 


his drawing. 


Quite apart from such blunders as those we have just | 


pointed out—blunders for which we should think Mr. Page's 


draughtsman rather than Mr. Page himself must be re- | 


sponsible—the engine we illustrate is designed on principles 
which, as far as the arrang ts for bustion are con- 
cerned, are evidently false, while the whole arrangement for 
heating the feed water and obtaining a “quiet blast” as Mr. 
Page terms it, appear to us unnecessarily complicated, and 
likely to give much trouble in practical working. As for the 
“ consumption of the smoke and economy in fuel” which Mr. 
Page states are to be effected by his system, we should real/y 





like to know how they are to be brought about. To say the | 
least of it, Mr. Page’s locomotive and Mr. Page's bridges | 


form a most strongly marked contrast. 


Norraamprossnirze Inox Onz.—A good deal of activity | 
- the N hire i - 


at orthampt iron ore wor con- 
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by 
way to Derbyshire and Yorkshire. 






gases 
this quantity could no doubt be discharged by | 


attain a circumferential velocity of | 


made by the London and North- | 
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THE THAMES AT BARKING. 

Tua following are Mr. Rawlinson’s conclusions as to the 
state of the Thames at Barking, given by him in the able 
report of which we have spoken at length, on another 
page of the ¢t number. Mr. Rawlinson states :-— 
“That the a tions in the memorial have only been 
partially proven. That the memorialists ate not in a position 
to establish deterioration of hea; h to emanations from the 
| metropolitan main sewerage outfall works, as the town 
of Barking is without local governing powers, is un- 
sewered, tains many cesspools, a sewage-tainted subsoil, 
and has a defective water supply. That the river Thames 
is polluted by the metropolitan sewage, and receives 
such road and street detritus as the aforesaid sewage 
contains. That the main channel of the Thames has 
not been reduced in depth of water by such detritus. That 
Barking Creek has not been closed to vessels of 250 tons 
burden. That fish have been destroyed in the creek, but 
most bably by chemical refuse. t an accumulation 
of m rears be, place, both on the shore of the mes 
and at the mouth of Barking Creek, but from what special 
cause has not been proven. the Metropolitan Board of 
Works, in their annual , recognise their obligation to 
purify the Thames, and to effect this pa have negotiated 
with second parties for the utilisation of the northern sewage 
by irrigation. That the Board, throughout their transactions 
for the utilisation of sewage, have stipulated for pecuniary 
relief to the metropolitan ratepayers. That the Metropolitan 
Board have objected to the admission of sewage into the 
Thames from towns situate above London, and therefore 
inferentially justify the objections to river pollution below 
| London. That deodorisation and disinfection of the metro- 
politan sewage by chemicals would be very costly to the 
ratepayers, and in the results imperfect. That river pollution 
by town sewage, in the case of the Thames, may be pre- 
vented.” 








CAST TRON, WROUGHT IRON, AND WOOD 
IN COMPRESSION. 
To Tae Eprror or Enctyerrine. 
Srx,—Mr. Light, in a paper recently read at a meeting of 
| the Society of Engineers, having commented on the great 
variation in the results obtained from the formule of Hodg- 
kinson, and those of Rankine, for ascertaining the crushing 
weight of iron pillars, I was induced to refer to a series of 
articles that a in vol. ii. of your journal over the 
signature “B. B.” in the subject that heads this letter, for 
the of ascertaining how far the formula given there 
| @ with the results of published experiment 
I find myself, however, met with a difficulty in that part of 
| the formule referring especially to L, T, and I iron (vol. ii., 
125). Inthe paragraph assigning the values to the 





ifferent factors of the equation, 
rag/ 3 t+ He—t) 
4 t,+ts(a—t,) 


the symbol, r, would seem to be a clerical or printers’ error 
for t, t,, or f,. The fact that the value of the last (t,) has been 
omitted would seem to suggest that that of r should be 
substituted in the equation, but, this being done, I am un- 
able to work out the results given in the succeeding table. 

If it is not travelling _— too far, I oe er the favour 
| of an explanation on thi int from “B. B.,” the 
| co the suvulte of the Seumle given by him for circular 
columns agree so wel! with experiment. 

I am, Sir, yours obediently, 
December 19, 1869. 


Tur Suez Caxst.—A telegram has been received in Liver- 


Cc. 





| minimum depth of water over the Serapeum- is 
| Sin. A rumour that the Canal was to be closed until 
| for dredging purposes is officially icted. 














Dec. 31, 1869.] 





LITERATURE. 


Our Ironclad Ships; P. 
Cost. With Chapters on Turret Shipa, 
&c. By B. J. Renn, Constructor of the Navy 
a rie of Naval 
onorary Member | Literary Philo- 
a Society: With Illustrations. London: John 
urray. . 
[Szcorp Nortcs.} 


Tux next chapter of Mr. Reed’s book which presents 
itself to our notice is that on the “Armour of the 
Ironelads,” and bere our author institutes a series of 
interesting comparisons between our own armour-plated 
vena <a of ery ont See and shows 
results whi il to gratifying to the 
British public. "When our first Lideds tere built 
the most powerful carried in our navy were the 


of such as these that the 44 in. armour plating, 
with its alee. was intended An withstand. hs tine 

on, however, more and more heavy and power- 
ul guns came into use on shipboard, the armour 
plating had en to be correspondingly in- 
creased in strength. 4} in. plates have been 
succeeded by 5in, 6in., 7 in., 9in., 11 in., and even 
12 in. armour, while the arrangement of the backing 
has been improved, and in the Bellerophon, and later 
vessels, Mr. Reed has introduced a system of hori- 
zontal stiffening girders firmly attached to the exterior 
of the skin plating. Even now the limit of thickness 

Inox Burut Suirs. 
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French vessels, also, ap abel toy i 
thickness of armour plating and general st: h of 
construction. Most of the French ironel are 
wood-built, the armour plating being simply secured 
|to the planking of the wooden huils, and there being 
no inside skin plating or longitudinal girders; while 
jthe maximum thickness of armour plating carried is 
|in the ease of the rams of the Bélier class, which have 
| 8.2 and 7 in. armour. 
In treating of the disposition of the armour on iron- 
clads, Mr. Reed states very clearly, and fairly, the ad- 
| vantages and disadvantages of the various - 
| ments now in use, both in our own and foreign navies, 
|and we commend his remarks to the careful attention 
| of all interested in the subject. 
| In the armament of the ironelads, as in the armour, 
| Vast progress has been made since the first of these 
| vessels was built. ‘The heaviest guns carried by the 
Warrior were 95 cwt. 68- er smooth bores, 
while now we have 250-pounder 12 ton rifle guns on 
board the Bellerophon, 400-pounder 18 ton guns on 
board the Hercyles, and 600-pounder 25 ton guns on 
| board the Monarch. The Thunderer, also, and her 
| class, are to have 30 ton rifle guns, firing 600 Ib. shot, 
| with 1001b. of powder. A Table, containing detailed 
| particulars of the various of ordnance and their 
| performance, given by Mr. Reed, shows very clearly 
the vastly increased offensive powers possessed by the 
| later ironclads, an increase, we may add, that is aug- 
| mented in no slight degree by the improved methods 
|of working and training the gare, introduced by 
| Captain Scott andothers. The French, too, like our- 
| selves, have made,considerable progress in their naval 
| armaments, and the 55-pounder smooth bores formerly 





tion of Naval Architects have y our 
pages. In the work now under review, Mr. Reed, in 
ition to a quantity of valaable data ting the 
dimensions of the vessels forming our 
fleet, argues out clearly the question of * e. 
short” onthe a he gives in connexion with this 
— of his subject extracts from the paper read by 
im before the Royal Society, and to which we have 
already referred. Carefully considered without sny 
party pees Mr. Reed’s theoretical arguments as 
to t obectagen of the shorter ironclads appear to 
us to be most rw and they have, moreover, 
the great advantage of being backed up by the 
thoroughly satisfactory results which have attended 
the adoption in practice of the system he advocates. 
The question of the cost of ironelads comes in 
as a natural to the matters just mentioned, 
and in the chapter devoted to this braneh of his sub- 
ject, Mr. comments upon the difficulty which 
exists in comparing the cost of contract-built ships 
with that of those built at the Royal Dockyards, on 
account of the uncertainty which exists as to the 
amounts to be put down to what are termed “ inci- 
dental and establishment” charges in the latter case. 
Many modifications have been made in mode of ad- 
justing these charges, and in 1865 the persons con- 
cerned determined to distribute the entire cost of all 
naval establishments, at home and abroad, over the 
actual work done ; the effect of this most unfair deter- 
mination being that a ship built at, say, Chatham or 
Pembyoke, became subject to“ establishment charges” 








|133 ton, and even 21% ton rifled guns. Accordin 


columns, i ; : : ° . 
| guns appear to be inferior in offensive power to our | amounting to no less than 517 cent. on the net 
He tspur } On penstwork” . o if aoe of the same weight, and the arrangements for | cost of | rand Saaterial expented on her! Thas it 
Rupert {02 sides | | 2M | working them are also defective in many respects, | was that the Bellerophon, which was construgted at a 
joan ee ee Of the American ordnanee it is unnecessary that we | total cost for labour and materials of 364,3271, was 
Thunderer t gy | 12} 18 iy ‘should speak here, as full particulars of it, and of its| set down at a nominal total cost of 487,7382., while 
Seeeees 2 | performance, have already appeared in our pages; we| the Achilles, constructed at the same pave ing Tepe 
Secu Denis Gt ‘may state, however, that Mr. Reed has given, in a| under the same general circumstances, except that at 
ciesraoceeti nosaaienreeinanlial | small space, a good summary of American practice,| the time she was being built a different method of 
Armour. | .ai*, | and bas compared it with our own. proportioning the incidental char pe. was 
"| Side, Mr. Reed’s chapter on the “ Structure of the Iron- | set down as having cost but 484,511¢,, although the 
=r coer ae ey ae j elads,” although brief is a very interesting one, and | total cost for labour and — bl her case was 
coutente > | on (neat Samed Seti snoe tothe capes | as, aod Waseca sa slave of 180 bat Soe 
ce Pie abe Ceara ge | 99 its general even to the unpro- ; ¢ 5 
Rook nat gs ‘estional reader. “The next chapter, also, that om the | to the cost of labour and materials would be sn ample 
Zealous | 30g | “Steaming of the Ironclads,” possesses great interest, | allowance for genersl charges, and we think that most 
ace DO, a; | 222 |and deserves careful attention. Mr. Reed shows that | shipbuilders will admit that the allowance is a per- 
a 2 te Se pee , I! taken as a whole our ironclad fleet gives higher speeds | f her 
ae me | is under a: than our fastest Mere oampon > 
al Alfre pee Pk vessels, while in many instances valf-power 
am yg on enieipaeiel rte 5 ait of the pabicmate yt but ragircatagey “ar deus! 2 
Lord Warden ; 4} si, | speeds of our fastest wooden ships. Owing, also, to 
gj ee en er a mre wane the improvements in the construction of their ma-| pendi 
at the water line, and the frame is filled in solid behind the armour, | chinery and the conse (enna in the 0h 
Skane of hg scat rt froscns, mw l'ks| onlede are ontowiinianding the taoraas whic 
: ir 
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trust myself to add but little respecting the savings 
elected by the ae yee of po! short ronlads = 
my plan in place o ong ships whic 

: them. The saving has Soca is known 
fee ye Boards of Admiralty to have been—at 
the rate of nearly or quite 100,000/. per ship, and 
numerous ships have been built.” 

The chapters devoted by Mr. Reed to turret ships 
and ironclad rams are in many respects the most im- 
portant in the book, and they deal with the subjects 
on which they treat in a thoroughly able manner, and 
with the utmost fairness. The chapter on turret 
ships especially is a most valuable one, and deserves 
to be most carefully read by all interested in the 

uestions to which it relates. We are loth to weaken 

r. Reed’s arguments by abstracting them—and they 
indeed are so concisely stated that it would be ex- 
tremely difficult to give them in less s than he 
himself devotes to them—and we shall therefore 
merely quote here, his general conclusion with regard 
to turret ships, this being as follows: “I have said 
sufficient, I hope, to indicate that if we have made a 
mistake with reference to the introduction into the 
British navy of turret ships, and especially of monitors, 
that mistake has consisted in adapting them too rapidly, 
rather than too slowly. At least there has been ample 
cause for the exercise of prudence and caution in in- 
troducing them.” With regard to ramming, Mr. Reed | 
remarks that the experience which has, hitherto, been 

ined in this kind of warfare has been extremely | 

imited, but he points to the satisfactory fact that | 
whatever the advantages or disadvantages of this mode 
of action may be, our ironclad fleet is at least equal 
in ramming power to that of anv navy in the world. 

The last chapter in Mr. Reed’s book is that devoted 

to the “Conversion of Wooden Line-of-hattle Ships 
into Ironclads,” and our author’s conclusions on this 
subject are so ably condensed in his final paragraph 
that we cannot do better than quote it here. e 
says : “ For these reasons, then, I hold that it is a very 
wrong assumption that is made when the wooden fleet 
of this country is put down as virtually powerless for 
purposes of war, and the money locked up in it is re- 
presented as being worse than useless. To convert 
the line-of-hattle ships into armour clads would be to 
incur considerable expense, as is proved, beyond all 
doubt, by the case of the Royal Sovereign; and the 
class of ship that would be produced would un- 
doubtedly be less durable and efficient for coast de- 
fence than the new monitors, which could be built of 
iron for about the same money. In war time the 
rapidity with which these ships could be converted into 
ironclads would probably outweigh these considera- 
tions, important though they be, although it may be 
fairly questioned whether even this advantage would 
exist in the presence of our enormous resources for 
building quickly in iron. In time of peace there is 
not the same urgency, and it would certainly be false 
policy to devote any considerable part of the sums 
annually voted for the construction of iron-built iron- 
clads to the production of such inferior and short- 
lived ships as the converted vessels must undoubtedly 
prove.” 

When we have further stated that Mr. Reed has 
added, as an appendix to his work, the paper “On the 
Stability of Monitors under Canvas,” read by him 
before the Institution of Naval Architects, in April, 
1868, and published in this journal at the time, we 
shall have completed our general survey of the book | 
before us, but we shall have done little more than in- | 
dicate the general tenor of its contents, and shall 
have drawn but very slightly upon the vast fund of | 
well-arrdnged and clearly-expressed information it is | 
capable of affording. In fact, for professional and un- 
professional readers alike, Mr. Reed’s book possesses | 
strong interest, and it should find a place in the 
library of all who desire to be well informed on some 
of the most important questions of the day. In con- 
clusion, also, we must give a word of commendation 
to the general “ get up” of the work. The typography 
and illustrations are alike excellent, and fully sustain 
the character of the publishirg house from which it 


appears. 


Tas Rovat Isstrrvrion.—The Lecturers named for the 
Friday Evening Meetings at the Royal Institution, before 
Faster, are Prof. T ll, F.B.8., Prof. Odling, F.R.S., Prof. 
Ruskin, Dr. W. . Carpenter, FBS. Mr. W. K. Clifford, 
Colonel Sir Henry James, F.R-S., Mr. E. J. Reed, C.B., 
Chie! Constructor of the Navy, Prof. Sylvester, F.R.S., Mr. 
P. W. Barlow, F.R.S., Prof. Rolleston, F.R.S., Prof. Roscoe, 
F.R.S., and Prof. Huxley, F.B.S. Prof. Tyndall’s discourse 
will be on “ Haze and Dust,” and will poubaby be delivered 
on the Zist of January. Dr. Odili to lect on 








VENTILATORS FOR SEWERS. 


DESIGNED BY MR. BALDWIN LATHAM, ENGINEER, WESTMINSTER. 
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We illustrate, above, a sewer véntilator ee by Mr. 
Baldwin Latham, of 6, Westminster-chambers, Westminster, 
which has much to recommend it besides its novelty. It 
consists of a series of spiral channels arranged round the in- 
side of the ventilating chamber, and containing a deodorising 
material. These channels are so disposed that while they 
admit of any water running down freely, no impure gases 
can pass upwards without coming in contact with the de- 
odorising agent. This is effected in the manner shown in the 
drawings, of which Fig. 1 is a longitudinal section, and Fig. 
2a plan; from these it will be seen that A is an iron annular 
dirt box, enclosing a central chamber, B, communicating at 
the lower end with the passage, EK, leading to the sewer, 
while at the upper end it communicates through the aper- 
tures, c, in the cover, C, with the atmosphere. To the sides | 
of this chamber, B, is fixed the spiral channel, D, the upper | 
side of which is open, and which communicates at the uoper | 
end with the dirt box, A, through aly ning, d, and at the | 


lower end with the possege, . e 
the spiral tray, G, of wire gauze or perforated metal fixed to | 





ber also contains | 


the central stem, F, and resting loosely with its outer edge | 


upon the ee surface of the spiral trough, D. Upon this 
tray is placed the deodoriser, the angle of the surface being 
such that the material will not slip down it. From this ar- 
rangement it will be seen that the water falling into the dirt 
box, A, through the openings, ¢, of the cover will, when the 
dirt box has become full, flow off through the aperture, d, 
into the spiral channel, D, from the lower end of which it 





will fall into the passage, E, without having been brought at 
all in contact with the ¢»odorising material, while any 
noxious gases entering the lower end of the channel, D, from 
the passage, E, will, in passing up through the channel, 
escape through the orations of the tray, G, in among the 
deodorising material. On the other hand all the gases enter- 
ing over the lower end of the spiral tray will, in travelling 


| upwards, be brought intimately into contact with the surface 


of the deodorising material before issuing into the atmosphere 


| through the apertures, ¢, c. 


Figs. 3 and 4 show the application of the same arrange- 
ment to an ordinary ventilating apparatus in which the 
box, A, is arranged on one side and the chamber, B, with trays 
G, carrying the deodorising material on the other. In this 


| ease channels, D, D', are formed one above the other in one or 


both sides of the chamber, B, the passage, D, communicating 
with the dirt box, A, through the opening, ¢d, and with the 
channel, D', below it through the aperture d'. D! com- 
municates at the other end with D?, through the aperture, 
d*, and D? communicates with the passage leading to the 
sewer through the aperture, d?. Asall the channels, D, D', 
are open along their entire length to the spaces between 
the trays, G, it follows that any gases rising up sy 
them will escape into such spaces, and consequently 
brought into contact with the deodorising material, while 
any water passing into them from the dirt box will, as 
before, flow off without coming in contact with the deodoris- 
ing material. 








FRICTION CLUTCH PULLEY. 


CONSTRUCTED BY THE BROWN AND SHARPE MANUFACTURING COMPANY, PROVIDENCE, U.S. 


Fig. 





WE reproduce above, from the Franklin Institute Journal, 
an engraving of an arrangement of friction clutch pulley 
constructed by the Brown and Sharpe Manufacturing Com- 
pany, of Providence, U.S., and of the performance and 
durability of which good accounts are given. Fig. 1 repre- 
sents a complete friction elutch pulley in working position 
upon a shaft. Fig. 2 represents the parts of the same; A is 
a pulley, the inside surface of the rim of which is turned. 

is pulley revolves freely wu the shaft, and is kept in 
position on one side by the collar, B, and on the other by 
the segment plate, C. The segment plate, C, is fastened to 
the shaft by the set screw, a. Attached to this plate, and 
sliding in planed grooves, are two segments, D D, which 
move in opposite directions, at right angles, to the shaft. 
The outer surfaces of these segments are turned to the same 
diameter as the inside of the rim of the pulley, A. The two 
levers, E E, are connected to the segment plate, C, by pins 





ling 
“ Prof. Graham's Scientific Work ;” Dr. Carpenter on “ Tem- 
perature and Life in the Deep Sea,” and Prof. Sylvester on 
“ Chance.” — Nature. 


passing through them and the ears, 66, which act as ful- 
erums. These levers pass through and are fitted to the seg- 
ments, D D, and also through the segment plate, C. Tn the 
outer ends of these levers are adjusting screws with set nuts. 








fig.2. 





Fitted to and sliding upon the shaft is a thimble, F, the end 
of which is turned of a conieal shape. Upon the outside of 

this thimble is a groove into which a shipping fork is fitted. 
| It will be readily seen that when the thimble is pressed for- 
ward, toward the pulley, the conical end comes in contact 
with the rounded heads of the adjusting screws, by which 
the two levers, EE, are forced outward, carrying the two 
segments, D D, which movement brings the faces of these 
segments into contact with the inside of the rim of the 
pulley, binding the surfaces together, and thus communica- 
ting the motion of the pulley to the shaft. This pulley is 
stated to be perfectly noiseless as well as simple and efficient, 
with no liatility of locking or unlocking, except at the will 
of the operator. 








Toe Farapay Mewortat.—The subscriptions to the 
Faraday Monument Fund, received up to Dee. 7, amount, 
we learn from Nature, to 14001. The object of the fund is to 
— a public memorial to Faraday, and the subscription 

one person is not to exceed five guineas. 
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CARBONISING SEWAGE. 

A pescairtion of the above system of ray: J 
has lately been published, at , by Mr. W. 
R. Gilbert Hickey, C.E., by whom it has recently been 
introduced into India. In his preface, Mr. Hickey 
states as follows: “ An experiment on a seale is 
about to be made. A system for making hydrogen gas 
by projecting superheated steam on to the top of the 
ineandesceat poadrette as it lies at the bottom of the 
retort is glanced at. The system is the Gillard process, 
which I assisted Mons. Gillard, in 1859, to carry out 
at Holloway, near London. Sir Charles Fox, Sir 
Maedonald Stephenson, Mr. Twells, and other eminent 

ntlemen visited the works, and expressed themselves 

ighly delighted with the gas. I wrote a pamphlet on 
the subject, and had the honour of an interview with 
the late Lord Canning, who took a great interest in 
it. The only objection he raised was the cost of the 
charcoal, and this is now obviated by using the 

yudrette as it lies at the bottom of the retort in an 
incandescent state just after being carbonised.” The 
following is Mr. Hickey’s own description of the 
process : 

This system proposes to render filth of all kinds 
innoxious, by carbonising in close retorts, using the 
residue in the retorts for deodorising fresh filth in 
transit to the apparatus, utilising it and the products 
of the distillation for manure, the gas being available 
for heating or lighting purposes, or for both. The 
system may be divided under three heads : 

" Ist. When the gas is to be utilised only for heating 
the furnaces. 

2nd. When the gas generated from the filth itself is 
to be partially or entirely used for illuminating pur- 
poses. 

Srd. When the gas from the filth is to be utilised 
for heating the furnaces, and fresh gas made at small 
expense for illuminating. 

The First System.—Vhe first operation is to convey 
the filth to the apparatus, and the great desiderata are 
to render it innoxious during transit, and also to 
avoid any nuisance during the process of loading for 
such transit. ‘This it 1. proposed to manage hy means 
of pails contrived for the purpose, which may or may 
not be placed on wheels, according to the magnitude 
of the operation. The following will be the best 
form: ‘Ihe bottom section to be an ellipse, or a circle, 
the sides gradually inciining towards the centre, with 
a throat at top some three or four inches deep. To 
prevent nuisance during transit, this throat will be 
filled with the poudrette residue left in the retorts, 
and, to prevent any noisome exhalation during the 
operation of loading, a cover may be used to fit into 
a luted chamber round the throat (charged for this 
purpose with water or poudrette), or the vessel may be 
placed up to the throat in water, with a loose cover 
sufficiently deep to form a water lute. When large 
pails are used for the conveyance of the filth there 
should be a tackle at the apparatus for the purpose of 
lifting and emptying.* ‘The filth having now been 
conveyed to the psa it will probably be ad- 
visable to get rid of as much liquid as possible before 
emptying into the retorts, so that the gas may be 
renerated more rapidly and freely. The poudrette 
a a perfect deodoriser for both solid and liquid 
filth, this system proposes that it shall be emptied 
into a cylindrical vessel with a perforated bottom, a 
layer of poudrette is to be placed at the bottom of the 
vessel, and, when nearly loaded, another larger at top. 
By means of a circular plate fitting inside, and a screw, 
a smal! amount of pressure being used, a large portion 
of the fluid will pass off in a perfectly innoxions state. 
‘Lhe pail and compressing vessel should be cleansed by 
poudrette and a wisp of straw, or grass, which can be 
thrown into the retorts with the filth. The pails are 
available for taking a load of the poudrette back, to be 
used, as above explained, for deodorising purposes. 
The filth is now, for the purpose of carbonisation, 
thrown into the retorts, which may be of clay or 
wrought iron. The best form will be D shape, with a 
luted opening at each end for convenience of loading 
and emptying. This should be placed at an angle of 
from 15 to 25 degrees, to cause the filth to lie spread 
all over the bottom. The vapours and gases pass 
through pipes upwards, and round a curve down into 
a vessel of water divided into chambers. By this 
means the gas will be thoroughly washed, and the 
greater portion of the ammonia and volatile salts 





* Mr. Hickey admits that this operation is as yet of ques- 
tionable advisability, although the fluid drawn off may be 
thrown into the condenser. It is not necessary, for in all 
the experiments already tried the ordure has been in a semi- 
fluid state, not only the urine being mixed with it, but the 
water natives use for ablutionary purposes. 


| front doors, which will be held in their places by 





arrested. Ss SN Se AD: SS NESE a 
venting the gas from returning into the retorts. The 
pipes i 7 —_— to -_ condenser should 
sufficiently to enable the gases to pass very 
freely. The condenser may be made of brickwork, 
iron, or Coignet’s patent artificial stone. Between 
the condenser and the furnace, a small gasholder, or 
overnor, is placed to regulate the pressure; a regu- 
ting valve (robinet regulateur) may be placed in the 
pipe leading from this to the furnace. This pipe 
should have a perforated rose end like a watering-pot. 
The gas, assisted by ially carbonised stable refuse, 
will probably suffice for all the furnace fuel. 

The Second System.—The preliminary operations of 
the second system are precisely similar to those of the 
first system, viz.: for conveying the filth, partially 
solidifying it, and cleansing the pails. The gas passes 
from the retorts into the hydrauli¢ main in a similar 
manner as in a coal gas apparatus. The hydraulic 
mains should be made rather larger in proportion to 
the size of the retorts to allow of steam passing off 
freely. The gas next passes into the washing con- 
densers, which, by means of a series of chambers, 
force the gas several times through water, which 
arrests the ammonia and other salts. In order to get 
rid of any ammonia that remains, the gas should be 
passed through a scrubber, consisting of a cylinder 
filled with bricks, stones, or charcoal. Some of the 
larger particles of the residue of the retorts would 
answer admirably. The next operation is to purify 
the gas from carbonic acid. Double dry purifiers are 
requisite. They should be set so that one portion ean 
be in use whilst the other is cleansing and refilling. 
Poudrette and lime should be placed alternately on 
the shelves, which should be fixed permanently, all 
the cleaning and charging being done by removing the 


studs. The gas-holders must of course be propor- 
tioned to the quantity of gas required to be stored 
for illuminating purposes. The portion that may be 
used for heating can be allowed to pass off into the 
furnace as fast as it is generated, as in the first system. 
These will be similar to those used for ordinary gas. 
A small vessel, like a miniature gas-holder, should be 
placed between the holder and the gas mains to main- 
tain a steady and uniform pressure; and another (or 
a water-trap) should be placed between the holder and 
the furnace to regulate the jet of gas to be used for 
heating purposes. 

The Third System —The filth is collected, car- 
bonised, and the gas utilised for heating the furnaces, 
precisely as in the first system. When the action in 
the retorts has ceased, that is, when no more gas is 
being generated, the pipes leading to the condensers 
are shut by a stop cock,* By means of a small boiler | 
(which may be charged with fluid pressed from the | 
filth) placed in the furnace,and a perforated pipe, a 
spray of superheated steam is projected on the top of 
the incandescent poudrette lying in the retort. The 
steam is decomposed into bn, pure hydr n gas 
and carbonic acid (not carbonic oxide). The latter is 
readily got rid of by means of a dry lime purifier, and 
the hydrogen gas is made luminous by means of a 
platinum wire gauze beak fitting on an Argand burner. 
$y means of,a smalb pieee of spongy platinum at- 
tached to each beak, thoffiee 6f lamplighter may be 
dispensed with. 

General Remarks.—The filth carbonised by these 
systems is at once and for‘ever rendered innoxious 
even on oe to the apparatus. It can never 
regain any of the objectionable qualities of filth. The 
vitality of all organic bodies is destroyed. The pou- 
drette (carbonised residue in the retorts) is a black 
powder, perfectly free from smell, and is an admirable 
deodoriser for solid and liquid filth. ‘The gas from 
human ordure is of the H, Cy series, and is, I believe, 
olefiant gas reduced to half its volume H, C,. It 
yields a very brilliant light, and is perfectly unobjec- 
tionable. The poudrette, and the refuse in the con- 
denser, &c., contain animal and vegetable charcoal 
with phosphates, carbonates, and sulphates of potash, 
soda, magnesia, lime, iron, &¢., the miieral or earthy 
mateaials of plant food, and also ammouia and carbonic 
acid, which are the organie materials. 

On a future occasion, Mr. Hickey expresses a hope 
that he may be able to sliow that the prime cost of the 
apparatus is trifling, and that the system will be self- 
maintaining as regards fuel for the furnaces. 

By means of a dessicating, Or evpporating pan on 
the top of the furnace, and mixing some hydrochloric 
acid with the refuse from the. pdeualio main, sal- 
ammoniac may be made in large quantities. 

Finally, Mr. Hickey claims for this invention that 
it is perfect in a sanitary point of view, that it is 








economical, that carp wpemad ey cLerimh gsm portable, 
and innoxious, that the gas is luminous innocent 
and that the poudrette is a perfect deodoriser for solid 
and liquid filth. 








M.S. VOLAGE. 

Turee weeks ago (vide 393 of the present volume) 
we gave some account of 8. Volage, and recorded the 
admirable performance of her engines on the measured mile 
trials. Since then—on Wednesday last—the Volage has 
made her trial of continuous six hours’ steaming with equally 
satisfactory results, The draught of water was somewhat 
greater than on the occasion ef the measured mile trials, 
being 16 ft. 6 im, forward and 21 ft. 6 in. aft; but notwith- 
standing thi the mean speed attained was somewhat 
greater than On the former occasion, being 15.38 knots 
against 16,1 Knog As we have given the principal di- 
mensions of the yessel and her engines so recently, it will 
be unnecessary that we should repeat them here. 

On Wednesday the Volage left Portsmouth at 7 a.m, 
and at 8,36 sa.-—she being then in a good position off the 
eastern endof the Isle of Wight—the trial was commenced, 
the outward: rtm being “made on a S.W. course, and a 
moderate westerly wind blowing at the time. The steam 
was rather Jow at starting, the gauge showing 25 Ib. only. 
On the return ran, the wind being abaft, both the ship and 
engines mude a greater speed than during the outward 
passage. Particalays of the observations made in the en- 
gine-roomt @€ath half boar are given in the subjoined Table : 

Tasip oF Sax Hovns’ Triat or rue Vouace. 
. Steaming outwards, course 8.W. 
i / Rev. per 
Half Hour; Steams.) Vacuum. ° | Half 
Endings 1 Pressure. Min. Hour. 





a.m. em i in. 
9 27 26.5 and 26 q 2335 
9.30 28 25.5 and 25.7 2335 
10 wt. 268 6©6| 2MHand25 | 77. 2286 
10.30 26.5 25.7 and 26 0 6| «676 2263 
i 27 25.5 | 97, 2326 
27 25 and 26 1 F 2353 


Steaming inwards, course N.E. 
lb. } in 

28 126 and 25.5 80.9 
28 26 80.5 
265.. | 26 81.5 
28.5 25.5 and 26 81.6 

: 25 | 26 81 
2 = 275° «(26 and 25.5 80.9 


_ 
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Total number of revolutions made 

during the six hours ose 
Mean revolutions per minut deo 78.94 
Mean indieated horse power 4504.1 HP. 
Mean speed ,.. ose at eee 15.38 knots 
Total quantity of coal burnt in six 

hours ose ese pon ore 
Consumption of fuel per indicated 

horse power 1% hour... oes 3.5 Ib. 
The engines of the Volage, which were constructed by 
Messrs. John Penn and Son, performed admirably through- 
out the trial. 





42 tons 6 ewt. 


Twice WresckED AND Savep.—A conspicuous instance of 
success obtained bya ‘combination of perseverance and 
mechanical skill reaches us from the North which deserves 
the attentiomof the shipping community. The ss. Viking, 
717 tons register, iron, built by Messrs. Gourley of Dundee 
in 1869, bound from Arehange!l to Dundee with a cargo of 
flax and flax tow, was Srethed at the back of “ Kinairds” 
Head at the end of September last. Her ition though 
most critical was not a hopeless one, and the Hull Mutual 
Association fer the insurance of Iron Steam Ships sent their 
officer, Mr. T. B. Carr, to take the necessary steps for saving 
the vessel and cargo if possible. Early in October she was 
successfully lifted off and two steam tugs towed her round to 
Fraserburgh Tidal Unfortunately there was not 
sufficiont of water, and it was found necessary to lighten 
her; before, r, thérequisite appliances could be procured 
the terrific east gales, which made such havoc 
amongst thé northern shipping. broke upon the vessel, throw- 
ing her upow the-rocks @utside Fraserburgh Breakwater, and 
left her an @hopeless condition. The tides were 
sweeping over her and only at low water was she visible, 
firmly settledom the rocks. But nothing daunted the energetic 
officer of the ase on, and he procured the assistance of 
the well-known, Messrs. John and Henry Gwynne, 
of the Hazamer dnworks, who sent two of their centri- 
fugal pumping ef eavour to elear the hull of the 
vessel of waters . fe would admit of it, the rocks 
having knocked large Boles in her bottom. This proved a most 
onerous task on doeount of the continuous gales as well as the 
unfavourable time of the tides which compelled the men 
employed to work by niglit or the dark hours of the morning 
only. As soon, however, as the pumping engines were fairly 
got to work the effect was most striking, and against the 
opinion of all the professional men at Fraserburgh, the Viking 
rose a second time, and a few days ago Mr. Carr had the 
gratification of towing her into ‘Aberdeen, where she is 

in the yard of Messrs Hall, 
eredit is due to the indomitable 


now undergoing thorough 
Russell, and ©. Great 
courage and perseverance of Mr. Carr, who directed the 
operations against such heavy odds to a successful issue. 
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LOCOMOTIVES AND ROLLING STOCK 
IN 1869. 

Tue past year, although undistinguished by the in- 
troduction of any startling novelties in A fe = 
locomotive construction, has yet been marked by a 
steady progress which we cannot but contemplate 


with a certain amount of satisfaction. Made BS | fox” 


this progress is of a vast sumber of small detaile thas 
difficult to give any broad and comprehensive view 
its extent; and it may perhaps be 
a continuation of the progress of preceding years, and 
as consisting in the more general nition” in 
practice of improvements long ago shown to be correct 
in principle, than in any other way. A striking 
instance of this is.afforded by the Fairlie system of 
locomotive construction. All railway men—in this 
country at all events—have jong been familiar with 
the principles of that system; but notwithstanding 
that several of Mr. Fairlie’s engines had been pre- 
viously built it was not until during the past year that 
the system was brought prominently before the railway 
world im such @ manner that those who cared to 
do so could fully inspect its practical working for them- 
selves. The performances within the last few months, 
of the “ Progress” on the Midland Railway, of the 
“ Little Wonder” on the liliputian Festiniog line, and 
of the Fairlie steam carriage, and locomotives for 
Sweden, at Hatcham, have done more to explain the 
advantages of Mr. Fairlie’s plan clearly to the public 
than all that has been said or done during the many 
years that he has worked hard to inculcate his views. 

The fact that a long rigid wheel base is the wrong 
thing, and that a more or less flexible wheel base is 
the right thing for locomotives that are worked on even 
tolerably straight lines, has been recognised in many 
ways during the past year, and on all hands we hear of 
the more and more extensive adoption of engines 
fitted with bogies or their equivalents. The pressure 
of steam used, too, keeps creeping up, and 140 1b. per 
square inch, not long ago considered an exceptional pres+ 
sure, is now becoming a common one, while a pressure 
of 160 |b. per square inch is used on some lines and with 
good results. Of course with bigher pressures have 
come improvements in boiler construction; and double 
rivetted butt-joints with inside and outside covering 
strips, drilled rivet holes, plates with planed edges, 
welded seams, and otker distinguishing features of 
first-class boiler making are, we are glad to observe, 
rapidly becoming adopted as matters of course. Steel, 
too, is every day assuming a more and more im- 
portant position as a material for locomotive con- 
struction in the form both of forgings and castings, 
and there can be no doubt that its adoption bas done 
more than anything else towards producing that dura- 
bility under heavy work which is the distinguishing 
feature of the first-class modern locomotive. 

As regards weight no change of any importance has 
been made during the past year; and the locomotives 
built during 1869 have on the average been practically 
identical both as regards total weight and maximum 
weight per wheel as those built during the preceding 
year. fn a few instances a load of as much as 16 tons 
has been imposed on a pair of wheels, but these cases 
are exceptional, and the maximum load per axle is 
generally regarded as 14 or 15 tons even for lines laid 
with heavy steel rails. Neither has there been any 
tendency exhibited to increase the number of wheels 
coupled, and, in fact, as far us this country is con- 
cerned, we have heard of no engines having more 
than six wheels coupled having been constructed 
during the past twelve months except for a age 

The enterprise of railway engineers in making lines 
in difficultly accessible districts has, during the past 
year, caused a new problem to be presented to our 
locomotive builders, this being the construction of 
engines which shall be transportable in pieces for jong 
distances on the backs of mules. Thus, in the case of 
the Cerro de Paseo Railway of South America, a line 
with a summit level of 14,200 ft., anda ruling gradient 
of 1 in 37, the locomotives, which have to take a gross 
load of 80 tons up the incline just mentioned, have to 
be transported for seventy miles over roads which can 
only be traversed by mules; and they have therefore 
been sent out in pieces, no piect or package exceeding 
7 ft. in length or weighing more than 300 lb. Of 
course it was no easy matter to comply with these 
conditions, and the designers and buildersof the engines, 
Messrs. Manning, Wardle, and Co., of Leeds, deserve 
great credit for having accomplished the task suceess- 
fully. Another example of special construction which 
has been brought fairly into use during the past year, 
is afforded by the locomotive on the Mount Washing- 
ton Railway, lately described by us. This engine, 
which weighs 7 tons, and is provided with an upright 


tter described.as 
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ities De Bergue, Mr. A. Alexander, and Mr. 
Pie pegs, Sed it 1s casccesmry thet we shocld do 
( L it is un t we sho lo 
Sabre siutinkation them here. 

Asfor locomotive details but few novelties have 
been introduced a the past twelve mouths, the 
simple equilibrium slide valves of Mr. George Dawes, 
of Leeds, the reversing levers and regulator handles, 
~ ed b i ~ A. parry the age Western 

ilway ) . arrangements for givin 
lateral traverse to the axles introduced by paren 
Black, Hawthorn, and Co., of Gateshead, being tne only 
examples of any importance whieh occur.to us. The Le 
Chatelier couuter-pressure braké, however, which has 
for some time past been an established snecess on the 
Continent, has within the last few months been in- 
troduced into this country, it having been applied by 
Mr. Fairlie to his locomotive “ P ss,” and to a 
goods locomotive on the Highland Railway by Mr. 
W. Stroudley, the locomotive superintendent of that 
line. In both instances very satisfactory results have 
been obtained, and we hope to see M. Le Chatelier’s 
plan come largely into use, as we are convineed that 
there are numerous instances were it can be employed 
with advantage. Perhaps, however, the fact of the 
system aot bemg patented will render its introduction 
a work of time. On the Continent other systems of 
counter-pressure brakes besides M. Le Chatelier’s— 
Krauss’s and Landsee’s for instance—are coming into 
more or less extensive use, and wé consider that the 
whole subject of retarding, as well as drawing, railway 
trains by the action of ‘the steam in the ¢ finders of 
the locomotive is-one worthy of the careful considera. 
tion of our railway engineers, While speaking of 
brakes we must not omit to mention the new arrange- 
ment of continuous brake introduced by Messrs. 
Wilkin and Clarke during the past year, an arrange- 
ment the satisfactory performance of which we have 
already had oceasion to record. 

With regard to rolling stock for passenger traffic, 
two directly antagonistic influences have been at work 
during the past year. Thus, in the first place, share- 
holders and those interested in the financial prosperity 
of railways having been crying out against the large 
proportion which the dead weight of our railway 
trains bears to the paving load carried; while, onthe 
other hand, the travelling public keep expecting more 
and more commodious and luxurious carriages, and 
thus lead competing companies to adopt vehicles 
which entail the haulage of more and more dead 
weight per passenger. 
Atlantic and in Russia, the great length of the 
journeys which it is possible to make has rendered 


feature than with us; and the American “ palace” 
cars, sleeping cars, and “hotel” cars have, notwith- 
standing their enormous dead weight, and the higher 
fares which it is consequently necessary to charge 
those who travel in them, taken their place amongst 
the most popular “ institutions” of the States. In 
this country we have not yet gone so far in this direc- 
tion as our American friends, but still our best rail- 
a carriages are far more spacious and luxurious— 
and consequently heavier—than they were a few years 
ago; and it is not likely that the travelling public would 
stand any diminution of their comforts without remon- 
strance, however unprofitable dead weight may be to 
the railway companies. It is under these circum- 
stances that two distinct classes of rolling stock are 
gradually springing upon some of our principal lines, 
the one class being intended for long journeys, and 
the other for what is now commonly called “ omnibus” 
traffic. In the former case the principal requisites 
for comfortable travelling are, well seat room, a good 
space between the seats, well stuffed cushions and 
“squabs,” convenient nettings for parcels, &e., and 
altogether, a carriage having considerable weight in 
itself, so that it may ride steadily and easily on its 
springs at high speeds, whether it is fully loaded or 
uot. In earriages for short distance traffic, on the 
other hand, the seat room may be greatly curtailed, 
the cushions may be Jess luxurious, the nettings may 
be done away with, and the carriage generally be made 
much lighter in proportion to the load carried, care 
being, however, taken to provide ample head room, so 
that passengers may get in and out with facility.. By 





adopting two distinct classes of stock, therefore, 


On the other side of the | by 


this tendency to railway luxury a far more striking |‘ 





class we anti i 
on Mr. Fai will oceupy a conspieuous 
This, however, is a matter of the future, need 
not, therefore, 
article like the present. é 
regards rolling stock for goods traffic we have 
to say, as no new features of any im- 


— ave introduced during the past year. 
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Tus Association held its usual month! in the 
Cooper Union Building, on the crening of Weloreday, 
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Lieutenant Brooke, and now in use in the Unite 
navy. It is attached to @ line and provided with a 
which carries it to the bottom, whereupon bry Sa 
cally detached, it allows the re-ascension of t 
Being furnished with a eup having a valved bottom, 
strument is capable of bringing up material from w 
composition of the floor of the ocean may be inferred. 
was the device used in ing the way for the 
eable of 1857. Inasmuch as a tw saber rte 
required to raise the Brooke instrument, 
devise one working with a column of air, the 
which in its deseent being duly should 
depth, These operated well wa pos 
were inefficient in deep sea operations. 
dredging, the writer referred to the fact 
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dred fathome it is 86° to 39°. A very i 
valuable application of electricity to findin, 
at nore tomag wanna oe 
is based upon the resistance of metals to the 
electrical currents at different temperatures. 

The writer also spoke of that class of sounding « ; 
in which the descent is registered by the revolutions 
blade taming on 3 oy Se movemen 
the water. complexity and 


My 


is 
is 
| 


City. Like the Brooke this is provided with a 
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movements uently the increase in depth will be 
indicated the meth left upon the chemically prepared 
surface of the rod. As no lateral movement of the sounder 
ean affect the register thus made by chemical means the in- 
ventor claims a very perfect d ry in ite ti 
At the close of the ps Mr. J. K. Fisher gave a sketch 
of a bathometcr invented by Captain Ericeson about thirty 
years It consisted of a glass bottle filled with water and 
ided with a syphon and a chamber containing mercury, 
so arranged that any compression of the water would result 
in the flowing of a proportion of the mercury into the bottle. 





SELF-ADJUSTING EXPANSION 


DESIGNED BY MR. ALEXANDER KIRK RIDER, ENGINEER, NEW YORK. 
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The mercury sinking to the bottom of the bottle would of 
course remain and form an index of the degree of compression 
of the water and consequently of the depth to which the instru- 
ment had descended. The descent of the apparatus was secured 
by a strong cast-iron shell which served the double purpose 
of protecting the glass and weighting the device. After the 
exhibition ~ mode! of Hall's bathometer referred to in the 
paper, and a few pertinent remarks by Dr. J. V. C. Smith, 
*ex-mayor of Boston, on the aid to general and engineering 
science derived from efficient deep sea sounding devices, the 
Society adjourned to the evening of the second Wednesday 
in January. 





MUIR’S STOCKS AND DIES. 

We give, below, illustrations of an arrangement of stocks 
and dies, designed and recently patented by Mr. Alfred 
Muir, of the Britannia Lronworks, Strangeways, Manchester, 
this arrangement having been schemed by Mr. Muir to fa- 
cilitate the removal of the dies from the stocks. In our engrav- 
i Fig. 1 is a plan, Fig. 2. side view, partly in section; 
Fig. 3 a transverse section of stocks and dies constructed 

on Mr. Muir's plan; and referring to these figures a is the 
body of the stock, which is made with a central slot or open- 
ing and with rectangular projections, as shown in Fig. 3, 
between which the dies, 6 and ¢, slide. These dies are plain 
rectangular pieces of steel cut to the required thread, and 


w FIG.!. 








manner best shown in Fig. 3,s0 as to form a seat for the 
cut-off valve, G, which is represented of the form of a seg- 
ment or sector of a cylinder. The induction ports, d, d', 
provided in the valve, F, have their inner mouths—that 
jis to say, those next its seat, a,a,—at right angles to the 
direction of the movement of the valve; but their outer 





the outer threads are partially removed so as to divide the | 
cutting more evenly on the others. The movable die, c¢, is 
set up towards the die, b, by means of the screw, d, which is | . 
screwed into the swivel block, ¢; and this block is jointed to | °°e@*ric on the crank shaft in the usual manner. 

the stock, a, by the points of the set screws, f, f. Then the | The cut-of valve, G, the face of which constitutes a portion 
ewivel block ic vaised, as shown by the dotted lines in Fig. 2, | of the surface of a cylinder, is attached securely to @ concen- 
the dies, } and c, can be taken out with facility and others put | ne otem, f, which is arranged paraliel with the stem and 
in their places; and when the block is down the head of the | °e.of the main valve, and which is fitted to work through 
screw, d, bears against the movable die, c, and by turning the | stuffing boxes in the ends of the valve chest. The oblique 
screw, d, partly round the die, ¢, is set up to the required ex- jends, s, 6, of the valve, G, are parallel with the edges of the 
tent. The head of the screw dis marked with any convenient | Po 4 @', of the main valve, and meet in a point, k, the 
number of divisions, which on turning the screw round are | ength of the ae bring oust Ghat % will just cover the 
brought in line with a mark on the die, ¢; by this means the | °“T edges of both ports, d, d', when its side, j, and its — 
position of the die can be regulated according to the diameter | k, lap equally over the ends of these ports; and its width 


being about double that of the length of the ports, ¢, d' 
of the screw to be t. The t . x = F ’ 
eqpasentiy on ofiddeat Bi mg acmangement i 6 tmple, end measured across the back of the valve, F 


The stem, f, is connected by a swivel, 7, outside of the 
valve chest with the rod, i, attached to an eccentric on the 


off valve, are arranged = in opposite directions, as 
shown in Figs. 1 and 6. The valve, F, is operated by an 


RIDER’S VALVE GEAR. 

Durine the past year or so a large number of arrange- |G, to be turned about their axis, either by hand or by a 
ments of self-adjusting expansion gear have been designed | governor connected with the stem, without interfering with 
and brought into use with more or less success, and amongst | the operation of the eccentric and during the longitudinal 
the most recent of these is that lately patented by Mr. Alex- | movement of the valve. The eccentric may have the same 
ander Kirk Rider, of New York, of which we herewith publish | throw as that which works the main valve, and when it has 
illustrations. Engines fitted with this gear are now being | such throw and the length of the valve is as before described 
manufactured at the Delameter lronworks, and at the Albany | the said eccentric should be set about one-eighth of a revolu- 
Ironworks, New York, as well as by Messrs. M. and T. Sault | tion in advance of that from which the main valve derives 
and Co., of New Haven, Conn., and by other makers in | its motion. The stem, f, is represented as having firmly 


| to a higher or lower notch in the sector plate, p 









| of the valve, G, is reversed relatively to F, and it commences 
orifices, that is to say, those in the concave seat of the cut- | 
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and owing to the advanced position of its eccentric it opens 
the ports, d, d', of the main valve in turn before the said 
p rts commence opening to their respective cylinder ports, 
>,t', as the piston arrives at the end of its stroke. Before 
the piston has travelled far in the new stroke the movement 





to close the port, d or d’ ; and consequently the cutting off of 


| the steam is effected at an earlier or later point in the stroke 


of the piston according as the cut-off valve is turned to a 


| position in which a longer or shorter part of the valve 


works over the ports, d,d'. By turning the valve stem, f, to 
bring the pointed side of the valve nearer to the ports, d, d', 
the cutting off is caused to take place later in the stroke, and 
by turning the stem in the opposite direction an opposite 


| effect is produced; while by turning the valve far enough in 
| either direction it may be made to cover so little of the main 


valve as never to close the ports entirely and to permit the 
steam to enter the cylinder throughout the whole stroke of 
the piston, or cover so much as never to entirely uncover the 


| ports, d,d', and so to cut off the steam entirely from the 


erank shaft. This swivel allows the valve stem, f, and valve, | 


eylinder. In Fig. 1 the valve, G, is represented as just 
cutting off the steam from the port, d', the piston being just 
beyond half stroke, and both valves moving from left to 
right, and in the opposite direction to the piston, the valve, 
G, moving faster than F, owing to the eccentric connected 
to the latter valve having just passed the centre. 

The governor is so connected that by an increased speed of 
the engine it will be caused to turn the valve stem, /, in a 
direction to bring the longer side, j, of the valve, G, towards 
the ports, d,d', and vice versd. When it is desired to have 
the steam admitted to the cylinder through a greater or less 
portion of the stroke, the dog, m, before mentioned. is shifted 
When it is 


| not desired to apply the governor in connexion with the ecut- 


America; while the accounts of its performance are very | secured to it an arm, /, which serves as a handle by which to | 


satisfactory, In our engravings, Fig. 1 is a part side eleva- | turn it and the valve, G, by hand to vary the point of cut- 
tion of a horizontal engine fitted with Mr. Rider's expan. | off, and a dog, m, attached to this lever is made the means of 
sion gear; Figs. 2 and 3 are corresponding horizontal and | connecting the governor slide, a, the dog engaging with a 
transverse sections; Fig. 4 is a side view of the hand gear | notched sector plate, p (see Figs. 1, 2, and 4), which is so 


for varying the point of the stroke at which the steam is cut | fitted to the stem as to allow the latter to turn in it when | 


off; Figs. 5 and 6 are respectively front and back views of | necessary to alter the adjustment of the valve, and this 
the main valve; and Figs. 7 and 8 show a modified arrange. | sector plate having rigidly attached to it an arm, qg, which is 
ment, to which we shal) refer presently. | connected by a rod, r, with the governor slide. ia order to 


B, and the parts connected with the latter, are arranged in | 
the usual manner. E is the valve chest, and a, a, the valve | to these parts with a feather and groove, and the plate 
seat, this having the same system of s, 6, 5’, and ¢, com- | and handle are prevented from moving in the direction of the 
municating with the cylinder and the exhaust pipe, as is h of the stem by means of a , J, which is secured 
commonly provided when a single slide valve is used to effect | to the bedplate or framing of the engine, and which encircles 
the induction and eduction of steam at both ends of the | the stem on opposite sides of the handle and sector plate, as 
cylinder. F is the slide valve having its face constructed in | shown. 

the manner common to the three port valve, as shown in| In the operation of the engine the cut-off valve, G, works 
Fig. 6, but having ite back hollowed out transversely, in the | backwards and forwards on back of the main valve, F, 


a of the handle, J, and sector plate, p, the stem is | 
tted 


off, the sector plate, p, is to be fixed, and the stem, f, can be 
turned by the Com ?, to bring the valve, G, to a position to 
eut off at any fixed point in the stroke, and secured by 
dropping the dog, m, into a suitable notch in the sector 
plate. [wo cut-oif valves of substantially similar construc- 
tion may be used in combination with separate main valves 
at each end of the cylinder, both of these cut-off valves being 
attached to the same stem. The two cut-off valves, however, 


3 | require only to have each one oblique side as each will only 
In these figures, A is the cylinder, which, with the piston, |enable the stem and valve to move longitudinally inde- | 





have to work in connexion with one valve port. j 

The cut-off valve, G, may also be constructed fat, ——— 
on a plane surface on the back of the main valve, being in 
such ease so attached to the stem, f, as to allow of its recti- 
linear motion at right angles to the motion of the stem when 
the latter is partially rotated on its axis, the oblique ends 
of the valve and oblique ports producing substantially the 
same effect as the cylindrical arrangement above described. 
Figs. 7 and 8 represent such « modification as that just re- 
ferred to, Fig. 7 being a cross section, and Fig. 8 a front view. 
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OVEN FOR ANNEALING CASTINGS, AT THE SPITTLEGATE IRONWORKS, GRANTHAM. 


Iw the ease of the ovens ordinarily employed for annealing 
castings, the packing of the articles bas to be performed 
within the oven itself, and it is, consequently, not unfre- 
quently meee done, the workmen not being able to 
bear the excessive heat. The castings also are all allowed to 
remain in the oven until the fire is drawn, and as all articles 
do not require an equally long exposure to the heat, some 
castings are frequently left in the oven too long, and others 
not long pale 9 To avoid these defects, Mr. John’ Ten- 
wick, the manager of the foundry department at Messrs. 
Hornsby and Son’s, Spittlegate Ironworks, Grantham, some 
cight months ago introdueed at those works the arrangement 
of annealing oven, of which we give illustrations above. 
This arrangement enables all the packing to be “one outside 
the oven, and the latter, moreover, can have a portion of its 
eharge removed from it, and be re-charged without there 
being any necessity to extinguish or reduce the fires. 

The oven is of arcular form inside, and its outside easing 
is of iron, lined with firebrick. Mr. Tenwick prefers using 
two fires—one on each side of the oven or iin, and he 
prefers having both ascending and descending flues, which 
can be used together or separately, or arranged so that one 
may be open and the other shut by means of a double re- 
gulator or damper, the flame and heat being thus made to 
pass through the oven from the right to the left, or vice 
versd, as may be required. This arrangement, it is found, 
assists in consuming the smoke and utilising the heat. 

In the inside of the oven is placed a turntable turning ona 
centre pivot, and moving on rollers or wheels placed in a 
proper position, this table having upon it rails which radiate 
from its centre, and which serve to guide the wheel in the 
front of the carriages or wagons about to be described. Two 
other short rails are placed parallel with each of these 
radiating rails to assist in guiding and keeping the carriages 
or wagons in their s in the oven. In order to 

the turntable from the excessive action of the heat a 

yer of sand is placed upon it reaching to the level of 

the top of the rails. These rails form a continuation of rails 
leading from the outside through the door of the oven. 


DESIGNED BY MR. JOHN TENWICK, GRANTHAM. 










The carriages or wagons already mentioned Mr. Tenwick 
makes of iron, and of segmental shape, each wa being 
provided with three wheels to move in and out of the oven 
on the rails above mentioned. The wagons are about 6 in. 
in depth, and are filled with sand, on which are placed about 
12 in. of firebricks ; on these bricks are placed the 
taining the articles to be annealed, these being packed out- 
side the oven, and the earriages being run on the rails into the 
latter. Mr. Tenwick prefers to construet the turntable for 
six carriages or wagons, and he places friction rollers behind 
the latter to prevent them from rubbing egainst the side of 
the brickwork when on the turntable. 

To the turntable is attached an annular rack, which is 
made to gear with a wheel attached to an axle in connexion 
with gearing, which is moved by a wheel placed at the back 
of the oven and worked by or other convenient means. 
As the wheel is turned the turntable moves, and any par- 
ticular carriage or ‘wagon can, so soon as it arrives opposite 
the door, be taken out and another carriage at once inserted. 
The door of the oven is raised or lowered by means of a screw 
and gearing, and when shut, it is kept closed by two eccentric 
cams keyed on a shaft, this shaft being turned half round 
by a suitable lever, when the door is required to be opened 
or shut. There is also formed through the outside covering 
and the lining of firebricks, in a convenient place, a hole 
through which the process can be watched, and air admitted 
into the oven, as may be necessary to assist the combus- 
tion. The door of this opening is p' on an incline, and 
requires no fixing and ean be eamly opened and shut. In 
the engravings which we annex, Fig. 1 is an elevation of 
oven cr kiln; Fig. 2 is a sectional cevalides Fig. 3 isa 
elevation: Fig. 4 shows the gearing and wheelwork 
the turntable; Fig. 6 is a ; and Fig. 6 
of one of the wagons. ing to these —, 
ascending flue and B the descending flue to 
and flame through the oven from 
vice versd. C are the carriages, 
up to the dotted line, and on 
P ; D shows the turntab 
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pivot sw by wheels. This turntable is moved, as 
shown in Figs. 3 and 4, by means of the hand wheel, M, and 
the gearing connected with it. The plan Fig 6, shows an 
oven with a turntable that will hold six carriages or wagons 
E are the fire-bars; F, the ash pan; G, the chimney; H 
are the regulators or dampers for regulating the ascendi 
descending flues; and I are the morvager yt apes placed in 
curriages of w s,C. The parts of oven marked J, 
are built in fire-brick. 

K is the work for raising the door, N. By turning 
the wheel, K, which actuates gearing attached te the 
door by two chains, the door is raised or lowered at will; 
ae a asa ae ng the oven and to admit 
air ; , are rails, upon w: carriages cr wagons 
are moved in or out of the oven; P, P, are the for 
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SOUTH WALES INSTITUTE OF ENGINEERS. 


Tug annaal meeting of the members of the South Wales 
Institute of i was held on Thursday se'nni Mr. 
Richard i president of the institute, in the chair, 
and the attendance was far more numerous than usual. 
The minutes of the previous meeting were read and con- 


firmed. 

The ident declared the repre pepe iously 
nominated Bie ton been duly or re-elected to the 
offices ively named, viz.: president, Mr. W. T. Lewis 
; vice-presidents, Mésers. Levick, T. Dyne, 

; members of council, Messrs. B. Kirk- 

£. Williams, P. J, T. HL. Hosgoed, 
Birbeek, and Bates ; ers, Messrs. ms and Co., 
Merthyr; examiners of accounts, Messrs, T. , Steele, 
and Pearce; auditors, Messrs. Marlin and Truran ; 
secretaries, Mesers. E. Brigden and J. Cox. 

The following gentlemen were elected members and asso- 
ciates of the institute: new members, Mr. C. P, Sandberg, 
C.E., Pontypridd; Mr. Henry William Martin, mining en- 
gineer, Maddie Duffryn, Aberdare; and Mr. Thomas . 
colliery ger, Abe Aberdare; associate, Mr. E. 
H. Thomas, engineer, Great Western Colliery (Limited), and 
4, King-street, Cheapside, London. 

The ident then said that, this being the last meetin, 
at whic ae he had again to thank 
them for the honour they done him in electing him 
president of the institute. The institute had increased in 
numbers and funds, and, he hoped, had increased in useful- 
ness. He believed his suecessor would worthily fill the office, 
and he asked the membere to su papers discussion, 
the obtaining of which was one the most difficult tasks of 
the president and the secretaries. 


The Comparative Merits of Large and Smali Trama 
Ais Colliery Use. og 


The next business was the r ption of the di ion of 
Mr. Brogden's paper on the “ Comparative Merits of Large 
and Small Trams or Wagons for Colliery Use.” This sub- 
ject engaged the meeting for nearly three hours, and was 
ultimately adjourned for further consideration. One of the 
members, who at the previous meeting, had been challenged 
in respect of an assertion that 1s. a’ton saving had been 
effeeted in the working of a colliery by the use of small 
trams, rose to find fur facts with regard to the instance 
referred to. After remarking that the tare, as com 
with the load, was, under existing circumstances, very much 
larger than it ought to be, the speaker disclaiming all per- 
sonal feeling on the subject, and remarked that he considered 
it one of the utmost importance to the mining district, and 
the ventilation of which would, he trusted, result in a vast 
amount of good. He had previously taken the liberty of 
stating that ata colliery in the Aberdare Valley there had 
been effected by the introduction of small trams a saving of 
ls. perton. He was now further informed that that saving 
extended to 1s. 3d. a ton. Im the case operated upon, the 
vein was 3ft. 8 in. thick, and the old principle was to cut out 
as much as 6 ft. 6 in. for headway and zoad. But upon 
the introduction of the small trams the whole depth to be 
cut was 4 ft. 6in.; and, consequently, there was a saving of 
2 ft. top or bottom—the top being @# hard cliff. Now, the 
facts were these, In getting out 150 tons a day with the 
large trams, horses were employed at a cost of 
4. 12s. 8d.; with small trams the same amount of horse 
work was done for 1/. 11s. 8d-—that was the cost of ponies, 
boys, and ji So that there was a saying of nearly 
6d. a ton on that item alone. Then there was a difference in 
the price of driving headways, in the cost of rails, sleepers, &e. 
Well, it had been gnid, and there was a large quantity 
of small coal brought out in eonsequence of the introduction 
of small trams. But the facts were these. The large trams 
had open sides, and the small ‘eoal fell om the road in the 
transit; but the small tratns close, the small coal 
could not escape, and, therefore, t was a considerable 
saving in the men who were emp to remove this small 
coal—" dusters,” as they were called. More small coal was, 
therefore, carried to bank, which accounted for the apparent 
diminution in the proportionate amount of large coal and 
the increase of small. Again, by reducing the headway for 
the smal! tram. they had a saving in “gobbers.” Men, it 
was also said, could earn more by the use of the small tram, 
which was, therefore, advantageous to the men as well as 
the masters ; and in these days, when so many were leaving 
for America, it was desirable to do all they could to retain 
their best workmen at home. In reply it was argued that, 
asa mechanical question, it was possible to devise a large 
tram with smaller tare in proportion to the load than a tram 
carrying 6 or 10 cwt.; it was also disputed that a saving of 
one-third could be made in the cost of banking by ponies 
instead of horses, and strong doubts were expressed as to the 
ultimate saving in the maintenance of the roads in the case 
of ponies, upon which last-named point it was remarked, in 
answer, that the maintenanc) of roads would doubtless be 
about the same, but there would be great saving in the cost 
of opening, if the height of the horse road were 4 ft. 6 in. 
instead of 6 ft. Gin. As to the question of ventilation, they 
could increase the width, and so get the same sectional area 
for ventilation, or they might have double airways. With 
regard to the proportionate quantity of large and small coal 
with large ond anal trams respectively, the results were de- 
tailed of some experiments in a colliery, where the coal was 
nearly 4 ft. thick, and very hard. The large coal was brought 
out and i over the screen (14 in.) in the ordinary manner, 
and with trams, carrying on the ave 20 ecwt., the 
quantity of small coal was 36 1b. for each tram. Small 
trams, of 10 ewt., produced each 112 lb. of small coal, equal 
to 24 Ib. for 20 ewt., so that there was a clear saving ( h 
not a very large oy in the quantity of smail made by 
small tram over the large tram. In answer to a question, it 
= stated that these experiments were not made on steam 

seams, when it was objected, against their applicabilit 
to the question at issue, that the Mesthyt and Abentens 




















men had to dea] with a very friable material, and what 
wanted was to ascertain the best kind of tram for that 
terial. It was well known that the small 
but it did not follow 
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the coal was very different from the anthracite, which was 
hard as bricks. What was wanted was the best tram for 
working steam coal, and the opinion was expressed that with 
small trams the breakage would be more than with the large. 
Upon that the whole question hinged, because if they re- 
duced the value of the eval by making more small, that 
would far counterbalance any saving in ripping the headings 
or cutting bottoms. Experiments with anthracite coal were 
of no worth to workers of steam coals. To this it was re- 
plied that the question was one affecting, not merely the 
steam collieries, bat the South Wales collieries generally ; 
and it was held that, if with small trams it was proved that 
the breakage was less with anthracite coal, the argument 
would apply in favour of small trams for either steam or any 
description of coal. It was admitted, however, that the high- 
top tram of the north was not the one to work large coal, 
but they might imitate the size of the tram, having the same 
superficial! area, but of a low height, and then there would be 
less breakage. In further discussion it was forcibly eon- 
tended that in the north of England the cost of putting the 
coal in the tram and delivering it compared very favourably 
with the cost in South Wales, the reason alleged being that 
in South Wales the same facilities were not given to the 
collier for filling the tram as in the north and some 
districts. In South Wales the large tram was taken toa 
certain point, and to it the collier had to take his coal as best 
he wooed gpa though he might be working a face of 8, 10, 
or perhaps 20 yards (and in connexion with this point it 
must be borne in mind, too, that the less frequently the coal 
was turned over, the less breakage they would have). In 
South Wales, moreover, it was the practice to “pile” the 
coal for above the tram sides, so wasting a great deal of time. 
But in the north the practice was to fill the tram “ struck” 
full—there was no piling whatever; and that, it was urged, 
should be taken into consideration (the waste of time in 
piling) as far more important than either the size, form, or 
eapacity of the tram. Further, when small trams were used 
in the north and elsewhere the system was to take the tram 
to the place of working, and generally there was a flat plate, 
so that the tram could be turned right or left, in any diree- 
tion that might be required. The following figures were 

iven as showing the comparative cost of working with 
arge and small trams in the same colliery—No. 3 vein, 
which varied from 2 ft. 6 in. to 3 ft. 6in. or 3 ft. 9 in. 





Tram of 
Tram of 1 ton. 10 ewt, 
a. d. s. d, 
Cost of cutting coal -» 2 Operton ... 2 Oper ton 
Cutting bottom for horse 
height ... ose a @'s «w @ if ” 
Hauling underground ... 0 45 ,, .- O By 
Carting coalinstalls .. 9 2 ,, - ee 
Banking, screening, &c.... 0 14 ,, wow O12 | 
Total eve «wo S i 2 6 


Showing « saving of 5d. per ton in favour of the small tram. 
But it was admitted that with a thick vein these items mi 
be materially altered. Still in all cases the same saving 
might be expected in the collection of the coal, and in bank- 
ing and screening. An instance was adduced of one of the 
South Wales collieries where the men strongly objected to 
the introduction of small trams (though they were now in 
use), and aflirmed they could do more work—and easier— 
with the large trams. In that case the manager was of 
inion that the cost with large and small trams was about 
the same, except that with the latter they saved the cost of 
second ripping which amounted to about 2d. a ton. 
The discussion was again adjourned. 
The Forest of Dean. 

At the request of a member who was unable to be present, 
the discussion of Mr. Thomas's paper on the Forest of Dean 
was further adjourned. 

The following papers, which had been previously read, 
were entered on the agenda for discussion : 


Berard’s Coal-Washing Machine. 
By Mr. Wowpsor Ricuarps. 

As the time at the disposal of the members was considered 
insufficient to enable them to do justice to this subject, 
which, with the increased attention given to the manufacture 
of patent fuel was of growing importance, the discussion 
was adjourned. 

The Cleveland Ironstone. 
By Mr. T. ALuisox. 

The discussion of this paper was adjourned that it might 
be taken in conjunction with the discussion of a paper on 
“ The Cleveland Blast Furnace,” and which was read by 
Mr. Edward Williams, of Middlesbrough. 

Votes of thanks to Mr. Williams, to the writers of the 
various papers, and the president, brought the meeting to a 
close. 


THE MINERAL RESOURCES OF CHINA. 


AS interesting paper was lately read before the American 
Association for the Advancement of Science at Salem, Mass., 
the subject of which was the distribution of the baser and 
precious metals over the vast kingdom of China. The author 
of this paper, Albert 8. Bickmore, A.M., Professor of 
Natural History in Madison University, Hamilton, New 
York, had visited some of the more important of the Chinese 
mines, and his notes upon them are valuable, because they 


are founded upon personal observation. 
fessor Bickmore j of two thousand 








His journey was made in the months of A and Sep- 
a “dry season” of exceptional 
the rivers, y low in summer and early autumn, were 
remarkably bare of water. This was a = ition de 
count favourable for an examination of its geologi 

prevent onl in a land like China, where there are no 
railway cuts or other deep excavations, the river channels 
afford the only ready means of studying the strata, especially 
as these strata are mostly horizontal and hidden from view 
by an unbroken layer of soil. Making the journey in boats, 
which are almost the only means of travel in the southern 
and central parts of China, Professor Bickmore was enabled 
to follow uninterruptedly, mile after mile, the different for- 
mations, the one cropping out as the other disappeared, in 


regular series. 

These formations were found to be five in number. First, 
and lowest, is the granite, on which rest, second, the grits 
and slates. Though no fossils have been found in this for- 
mation, Professor Bickmore refers it to the of the rocks 
that surround the Adirondack Mountains in New York. 
Third, he found the old limestones, which, from fossils ob- 
tained at Sinchau, are supposed by him to belong to the 
Devonian period. Fourth, a series of limestone strata of the 
same geologi age with the coal beds. At Pinchabu, 
28 miles below Kiyang, he passed a hill of limestone inter- 
stratified with coal, and the Chinese were burning the lime- 
rock to lime with the coal, as far the mass was quarried. The 
Abbé David gave the professor some fossil plants from coal 
rocks of Pekin, which Dr. Newberry regards as later than the 
earboniferous period, and probably Trissiac. Fifth, a red sand- 
stone overlying the eoal and concealing it, except in the hills, 
where the sandstone has either been pierced by the coal or 
removed from it by denudation. The mimeral deposits con- 
sidered by Professor Bickmore are coal, iron, gold, silver, 
lead, copper, mercury, and tin. The most important, as the 
most abundant, of these are the first two. China is, through- 
out its vast limits, bare of forest growths, and is therefore 
dependent on its coal for fuel ; and the production of this 
coal, for the want of mechanical contrivances, is so limited in 
proportion to the natural supply, that great economy in the 
use of it has been forced upon the people. 

The Chinese do not mine for coal below the water line, 
having no proper pumping apparatus. ‘The best coal in the 
kingdom remains yet undisturbed, but Professor Bickmore 
do if it will ever be found equal in quality to the coal of 

or America. Coal was mined in the mountains 
west of Pekin six centuries ago, before its properties were 
known to European countries, and was found in common use 
in Pekin by Marco Polo, in the year 1290. There is an im- 
portant mine at Mun-ti-kau, 35 miles south-west of the 
capital, which Professor Bickmore visited. The coal is 
carried in sacks of two bushels each to Pekin on camels and 
donkeys. An inclined shaft has been sunk to a very great 
depth below the surface of the earth, following the drift of 
the coal, up which the coal is brought on sleds, by man 
power, one Chinaman for each sled, the capacity of which is 
one bushel and a half. No machinery of any kind is in use. 
No artificial means of ventilation are employed. By reason 
of the fact that the Chinese do not go below the water line, 
fire-damp is almost unknown. Inthe north of China coal 
is to a dust and mixed with clay, that it may burn 
more slowly. The quantity of coal in China is immense. 
There are large mines in Manchuria, and in the mountains 
west of the Gulf of Lientang, in the province of Shensi, and 
along the Yangtse. South of the Meiling mountains the 
quality is inferior, but everywhere the supply is inex- 
haustible. Petroleum also was found 160 years ago in the 
province of Shensi. Du Halde, in his work on China, com- 
piled from the diaries of Jesuit priests, as long ago as 1726, 
says: “ Its mountains distil a bituminous liquor, which they 
call ‘ oil of stone,’ and use for lamps.” A kind of petroleum 
is also found in the island of Formosa. 

The iron yield of China is large, bat the best ore comes 
from the beds of Sungan, in the southern part of the pro- 
vinee of Shensi. From this the Chinese razors and other 
cutlery are manufactured. A specimen of this ore was 
nounced in England to be equal to No. 2 Swedish iron. 
Gold is found in nearly all the Chinese rivers in the 
mountainous districts, wal Yangtee is called the “ Golden 
Sanded River.” Professor Bickmore thinks Shensi to be 
the most promising gold field in the empire. It is difficult, 
however, to determine where gold and silver exist in China, 
for the law is harshly repressive of ali discoveries of their 
deposit, and the policy of the Government has been to 
discourage mining for them on an extensive scale. There 
is a rich vein of lead near Tungchan, in Shantung, but 
the mandarin who has charge of the district, by his ex- 
orbitant demands for permission to work it, has effect- 
ually prohibited its development. Silver and cop 
are found in many parts of China, the former being 
ye oe mostly in the payment of taxes to the Government, 
and the latter in the manufacture of coin, bells, idols, and 
articles in bronze. There are in China extensive deposits of 
cinnabar, from which the Chinese manufacture 
under the name of “water silver;” but since the develo 
ment of the cinnabar mines of California the cities on the 
sea coast of China are supplied with quicksilver chiefly from 
that souree. Concerning tin, Professor Bickmore infers its 
existence in China from the early bronze manufacture of the 
kingdom and the assertions of Jesuit priests, but his remarks 
on this mineral in sifu are like the weil-known chapter in 
the history of Iceland—*“Concerning owls. There are no 
owls in Iceland.” There is no tin in China, so far as we 
actually know; but the whole mineral resources of that 
wonderful land remain to be fully developed, and great re- 
sults must flow from the development.—American Mining 


performed a 
miles through the interior of China, passing from Canton up | Journal. 
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AN ENGLISH WORKMAN IN AMERICA. 
Lerrer No, Ill.—Asmricax axp Exotisn Foreman. 
To rnz Epiros or Exqineraise. 

Sin,—A staff of good workmen is of the first importance 
in an English workshop; the foreman need only be one who 
understands how to manage the men, and the shop; he is 
generally a gentleman apprentice,* who has served a year or 
so at the lathe and vice; and probably two years in the 
drawing office, being then considered c it to officiate 
as « foreman. 

In America the foreman must be one who is the best practi- 
cal workman, has the readiest and best method of doing work 
at his fingers’ ends; he has to tell each workman how his 
work should be done, he must therefore be very skilful. 
There are hundreds of little secrets in doing work that 
escape the ordinary workman’s observation altogether, which 
require great practice and perception to discover, and where- 
by one half the time in labour may be saved ; and it is as an 
instructor on these points that the thorough efficiency of a 
foreman is of incalculable advantage. Walking through the 
works of a large locomotive firm in England three years ago 
I saw several illustrations to the point, There was a pattern 
maker finishing a pattern for an axle box hexagonal on the 
bottom; the usual allowance for contraction was correctly 
made, but the angles on the bottom were straight and true. 
Now any experienced mechanic could have told him that 
such a pattern would cast a box hollow on said angles, that 
is to say, that placing a straight edge lengthways on the 
angle it would touch on each end, the middle being at least 
one thirty-seeond hollow because the casting always shrinks 








there ; the pattern should have been made highest there to | 


allow for this shrinkage. The pattern for the brass was 


made exactly the same angle as the bottom of the box (a/ 


blunder invariably made). In the first place the shrinkage 
of the brass in casting alters the angle of the brass; in the 
second, if it eame out of the mould the proper angle it would 
require a great deal of fitting because the bottom of the 
brass would bed as soon as the sides; and a chipping would 
invariably have to be taken off the bottom, to allow enough 
to fit the sides; the proper method would have been to 
make the pattern the exact angle ; then take an eighth of an 
inch off the bottom, so that by the time the angles of the brass 
were fitted, the bottom would come just home. This simp'e 
alteration would have not only saved metal and tools, but 
one-half the time required te fit the-brass. Another pattern 
maker had made a pattern for some small blocks 1 in: square 
3 in. long, nothing to be allowed for fitting; he had made 
the usual aHowance for shrinkage, or contraction, in cooling, 
all unconseious that without any allowance at all, the casting 
would be larger and thicker than the pattern one way, and 
smaller the other ; b the Ider would tap the pat- 
tern endways and sideways in the sand to loosen it so as not 
to draw the sand in abstracting the pattern, thus making the 
mould longer and wider than the pattern. Experience teaches 
that this shake of the pattern in the mould is more than the 
metal contracts in all patterns up to 3 or 4in., the result 
from bis pattern would be a casting too long and: thick with 
not sufficient to allow the hard skin to be taken off either by 
a machine tool, or chisel, hence a deal of labour and serious 
waste of files. These little items are not to be learned in 
books or by a run through the shop. 

A turner had an inside chaser to cut up; it was turned or 
bent at right angles as usual, and was being cut on a right- 
hand hob, which is, I believe, customary in England. Now, 
when that chaser is straightened and the turner uses it he 
will be eutting a right-hand thread with w left-hand 
chaser, for straightening it has made it a left-hand thread. 





I saw, likewise, a boy planing the ends of a girder 
clamped against the vertical plate of the planing machine, 
pressing against four luga, one on each corner, his clamp 
was placed horizontally, hence as the girder sprung from the 
pressure of the clamp, he would plane tins ends out of 
square; if be turned his clamp round so ag to stand verti- 
cally it would not matter how much the girder sprung, bis 
planing would be true. There was the tool turner chasing 
some taps, his chaser ground keen to make it. cut clean ; 
he was holding his chaser above the horizontal line, 
therefore, cutting the thread deeper than the thread on the 
chaser ; so that the tap although the proper diameter would 
be loose in the thread (a very common errot). A fitter was 
examining motion bars to see if they were faced true to the 
surface plate; he placed them om some small pieces of wood 
one under each end, so that the deflection of the bar caused 
the surface plate to show them to be hollow. It was 
suggested to him that if he held the bars in the-vice in the 
position in which they were filed they would be true. He 
tried it, and found such to be the case. Reflecting a moment, 
he said: “ When those barsare erected they will besupported 
by the ends.” As I tried them, Lreplied, “The top ones will 
be upside down; how would you file them up and try them ?” 
He was silent. Am ereetor had a coupling red-on its face 
with a piece of wood apder the centre and one under each 
end, taking great pains to trammel it the exact length; if 
he had turned it 6m fts edge, taking out the pieee of wood 
in the centre, he would have had it in somewhat near its 
working position, and would have ered be had marked 
it off at least Jy in. toolong, These and kirdred ereors are 
the results of an incompetent foreman, according to the 


American qualification ; the fact is, it is impossible to obtain’ 


such information as will obviate such errors except by 





« [We certainly cannot agree with our correspondent - 
to this statement.—Ep. E.} 





ty s ; to i 
prays chances grow’ “ smaller and 


beautifully less,” when the choice is limited to a few 
“ gentleaten apprentices.” se hynsed ing Bap dhnsers Out 
how men do their work that is necessary, but to be to 
tell them with confidence, authoritatively, how they ought 
to do it, and the proper shape of every tool. And this is 
why education makes a good workman, An educated man 


has wants that cannot be supplied by the ordinary mechanics’ | j 
pay; only by attaining unusual abil con be hope to supply | i 


those wants, and piece work nat oceurs as the readiest 
method of accompli that odject. There is no excuse 
for an artisan, even in England, he ean forge his way 
it is futile to say “there are no Chances,” they 

so plentiful as they are here, tat they exist—in fact, 
make your own chances ; don't wait for Fortune 
you, go to her; don’t say, I can’t do it, say I 
Determination will force its way, —— can keep it back. 

ion Paessvas. 


THE CHEMISTRY OF THE BLAST FURNACE. 
‘ To tus Epiror op op oma a 

Srz,—I am in doubt as to the propriety of addressing 
you in reply to Mr. Ch. Sehinz’s segond letter, for it seems 
questionable to me whether your readers will care to trouble 
themselves with the differences of entertained by this 
— and oa on the action of age, 
sides, I am indisposed to oceupy my correcting 
poe based on figures I never used and in repudiating 
opinions i never . 

> Mr. Schinz’s first letter he attributed to me a denial of 

the existence of zones in a furnace limited by fixed tempera. 
tures. I did, it is true, point out the di ‘of correctly 
ascertaining such temperatures, and I “some of 
their disturbing causes, but this was not the theory in which | 
I dissented from Scheerer, who out a furnace in hori- 
zontal lines, and assi to each division the performance 
of a specific duty. 
zones of temperature I obj to. | 

In this view, I presume, Mr, Schinz himself agrees, for he | 
considers the zone of fusion is occupied, to a far greater | 
extent than I deem probable, in reducin 
addition to having to melt the metal and slag. Under such | 
circumstances he thinks the ore will be much less quickly | 
penetrated by carbonic oxide than would were re- 
duction by means of the gas effected to fusion, 
he then states that no one but myself ever asserted that 
conditions which lead to such a result, viz., large pieces 
res too soon on the hearth, could involve a waste of 


I venture to hope my “ confreres” will agree 
with me in the following way of putting the case in smelting 
an ironstone containing about 40 per cent. 

A furnace of 12,000 eubic feet will make about 270 tons of 
foundry iron per week with 22 to 23 ewt, of coke, whereas 
one, containing only 6000 cubic feet, will consume 30 to 
31 ewt. for 220 tons of similar quality produced in the same 


time. 

In the first-named furnace the ehar through in 
about 40 hours, whereas those of the caaliee Valiings would 
femain something less than one-half this time were it carry- 
ing the same load of ore on the coke as the other. But my 
* practical confréres” know quite well that then quan- 
tities of ironstone would “arrive too soon” in ame 
where its “ penetration by the reducing yee is impossible,” 
and they avoid the reawee P fires blast coke 
to consume, and thus exte time from 18 or 
20 hours to 36, which is the usual period required for the 
charges to travel through the 6000 ff. furnaces. 

This increases the coke by 10 cwt. to the ton of ion, ex- 
poses the ore to an atmosphere richer in carbonic oxide, and 
maintains that rate of downward motion in the materials 
which would appear to be required for good i 

Mr. Schinz may assert thisismot a parallel case to the one 

ical nevertheless 
arri 


he objects to; but they are i 3 u 
as in both it is badly prepared ironstone ing in the 
hearth which causes the misehief, and whether ‘ 
from the ore being in such masses that the carbonie 
cannot penetrate them, or beeause this gas has not had ti 
to effect reduction, the remedy is the same, more coke ¢on- 
sumed per ton of iron. wy 
Unquestionably that “ deterioration of the products,” 
quoted by Mr. Schinz, would ensue were we to persist in péer- 
mitting, in the ease of the lesser furnaces, unred 
to beeome dissolved in the slag, but we avoid the evil by 
larger consumption of fuel, retards the arrival of 
ore until it is reduced, and the consequence is 
the lesser furnaces is free from iron, and our 
of breaking weights show their metal to 
respects to the produce from the furnaces of 
mensions. f 
I may add I never denied that a partial reduetion 
by direct contact with the fuel may take place. What 
say was that I was not disposed to accept Mr. Sehinz’s ex- 
planation that to this mode of reduction was to be ascribed 
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“the wonderful effect of the hot blast,” and that which my 
practical experience enabled me emphatically to y was! 
that an increase of temperature in the hot blast never 

ig iron richer in carbon graphite as by Mr, 

FS nst cxide of gin in onmidoealin ity may arrive at the 
tu and that some may be redueed by the solid fuel T 
am not in a position to deny. A black i 20s 


cent. of meta] is a sufficient proof Of the presence of ud- 
s ducod ince, but what EAs ausleaie thet ti dei 


tive mode of conducting the 

one of obtaining the best of the iron from an ore 

with the smallest ex: iture of fuel. 
To effect these in my judgment 


to be accomplished almost, if not entirely, by th 
vssdon of covtente oxide, ool it the nadeuatyer oie 


oxide of iron, in | writ 
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was, in short, zones of action and not | hea i 


such 

observed 

ployed. 
ten 


something 


ir conclusions. 
Lowrnias Barts. 
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, WIDENING LONDON BRIDGE, 

' fortus Evrror oy Excisxenixo. — 
» Sre,—We trust to your well-known sense of fairness to 
permit us to make an observation relating to your critique 
1 our design for the widening London-bridge, in your 
number of the 17th instant. Upon the critique itself, or the 
a it expresses, we do not, of course, say a single word. 
we fear that the words of our petition may have conveyed 

an erroneous impression, which we desire to correct. 
“In the first place, you say we propose, “if permitted, to 
jtute, for the noble simplicity of the piers, ‘highly 
so” ke, 
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ENGINES FOR TWIN-SCREW STEAM YACHT. 
CONSTRUCTED BY MESSRS. THOMAS BRASSEY AND CO., CANADA WORKS, BIRKENHEAD. 
(For Description, see Page 431.) 
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MDCCCLXIX. 

Tar fourth year of the professional pilgrimage 
through the valley of dry bones is ended now, and 
another halting place is reached at which we may 
pause to turn our heads and look into the past, as 
well as endeavour to gain a glimpse of the future 
upon which we are advancing; for it is only by 
analysing what has gone before that we can entirely 
understand and appreciate the situation of the time, or 
hope, with any show of reasou, to anticipate. 

An engineering retrospect, therefore, always pos- 
sesses value, and perhaps the progress of no single 
year has ever offered so much subject for consideration, 
or has marked more clearly the tendency and the 
direction of our progress as the present. Slowly re- 
covering from a long period of inactivity and ad- 
versity, we find ourselves with fresh engineeting pro- 
spects before us; we find that the course of events 
which paralysed the profession, and apparently closed 
in upon our future prospects, ouly threw us out of 
the beaten track upon a new and more extended path ; 
and we find that those “dry bones” of engineering 
undertakings, which have so long Jaiu scattered and 
useless, are gradually coming together, each to each, 
are being filled with pith, and clothed with sinews, 
and with flesh, are being endued with life, that they 
may come forward and take a part in the world’s 
labour, and help on the worla’s prosperity. 

One year is too short a time by which to gauge our 
hopes aud fears, the sum of its doings too small a 
sample by which to judge of the advancement or 
failing off of our prospects; events of universal im- 
portance may have been completed which were con- 
templated long ago, and others may be contemplated 
now, of which the future generation alone can reap the 
full advantage. So the year’s labours, concluded, it 
may be, from a long series of years elapsed, or com- 
meneed, it may be, to be continued in a long series of 
years to come, are disjointed and fragmentary, not to 
be judged of until complete. Besides, to the majority, 
and therefore to the most important section of the 
community, the contemporaneous season, be it filled 
with events ever so great or so important in their 
bearing upon the wails history, are but tame and 
uneventful times, unless some salient details present 
themselves which cannot be mistaken. All the 
world is ready to lend its throat to cheer the suc- 
cessful achievement of the Suez Canal, but how 
small a fraction cared to waste a thought upon the 
work, till the pageantry of the inauguration drew all 
eyes towards the Esypiian Isthmus. ‘en thousand 
acclamations followed the completion of the Pacific 
Nailroad, but its engineers and their army worked on 
for years, and scarce a voice was raised excepting 








near 

ay dee shall make the first j through 
seven miles of tunnel every one will 

sudden interest, and the labour of ten years shall be 
the people’s talk for as many days. But, as we said, 
these and kindred works are salient poi com- 
prehending a life’s labour, a brief pop triumph, 
an historic advantage, and a step forward in the 
world’s progress. ‘The first is silent and un 
the second meritorious only in its evanescence, the 


third appreciated but by a few, the fourth remaining | j 


to be recorded in the future. A year’s events are 
tame and uneventful to most, because we live in the 
midst of them—familiarity breeds contempt; they 
remain misunderstood because we are close to them. 
Stand on one of the Wiltshire slopes, where the grass 
has heen clean stripped off an irregular area; you see 
nothing but a useless waste of pasture; but go five 
miles off, and the emblem of the Saxon banner stands 
out clearly on the hill-side ; the white horse of Hengist, 
a rustic relie of antiquity jealously maintained. 
—— Every age 
om to souls who live in ‘t (ask Carlyle) 
ost unheroic. Ours, for instance, ours, 

The thinkers scout it, and the abound 

Who scorn to touch it with a finger tip: 

A pewter age; mixed metal, silver washed ; 

An age of scum, spooned off the richer part ; 

An age of patches, for old gabardines ; 

An age of mere transiti ing nought, 

Except that which succeeds must shame it quite, 





If God please . . . ss « "Tis even thus 
With times we live in, evermore too great 
To be apprehended near. 


But when capacity shall be granted to take a wider 
view, and the eye shall be trained to include a larger 
range, then the present shall be measured by the past, 
and the future gauged by the result. 

The last four years have been an age of transition ; 
one professional period has succeeded another, and 
completed its cycle; now the night preceding a long 
and a brighter day of engineering progress is passing 
away; the day is breaking, showing us new fields, and 
illuminating fresh scenes for breaking ground, The 
past is past, and, if we have to leave it with regret, 
we can at least adopt our fresh labours with confidence 
and cheerfulness. It is hard, perhaps, to tura to new 
scenes of work, to get out of ihe grooves in which our 
wheels have run so long and so smoothly, and there- 
fore necessity has to be thanked for forcing active 
minds and able hands to look in new directions for 
occupation where the requirements of the world are 
the greatest. 

Seventy years ago, when blind Metealf had nearly 
completed the lengthened race he was allotted to run, 
and had finished his work as a pioneer in the con- 
struction of those highways, which were the forerunners 
of a more complete and efficient system of communi- 
cation; seventy years ago, when Telford, in full 
vigour, aud already secured to fame, was laying the 
foundation of a coming profession’s future greatness, 
engineers and their nH were hardly in existence. 
The time had not yet come for them, though it was at 
band, and the calling which was to dovtite the re- 
sources, the industries, and the greatness, not only of 
England, but of the world, was in the first weakness 
of its infancy. Facilities of communication lacking, 
exchange of intercourse was small; those wants were 
not for which the means of ministering to them had 
yet to be, so that necessities were comparatively 

rimitive ; city was isolated from city, towns were 
Durie in seclusicn, and villages all over England re- 
mained cut off from even such advantages as were to 
be enjoyed in the more populous centres, and dead to 
the world, the inhabitants trained up their youth in 
the local traditions of three hundred years, and helped 
the failing generations to the last resting places of their 
rustic ancestors. 

But the fuluess of time being come, new and un 
looked-for necessities arose, and were supplied. De- 
mands hitherto inconceivable were made, and sati 
for straightway men came forward with the hour. At 
first a few, and working in the dark ; then a host, for 
the field was new, the harvest rich, and the le, 
out-growing prejudice, and seeing ways to 
from — ogg . Bay ery out un- 
ceasingly for more, till the was of labourers, 
and work grew magically beneath their hands. A 
network of railways rapidly over the country, 
stimulating every trade, creating new manufactures, 
giving employment to tens of thousands, and training 
the army of engi for their future and more ex- 
tended work. And as with railways, so with steam 
navigation, for the grand truth, sledly comprehended, 





was at last most surely in 
and 


ecten is wee (adh gerertiPigenn 5 
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the real secret of commercial . Thus 
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Then came another epoch in the history of the 
fession; a new railway system was inaugurated, tors 
fresh idea had been iit upon by « happy inspiration. 
Metropolitan railways. Let these be made, and let 
the whole of London, the City and its suburbs, 
accommodated. When the first Metropolitan line 
was planned, its engineer could have dreamed as little 
of what the system would extend into, as did 
Stephenson of the vast ramification to spring from t 
narrow base between Liverpool and Manchester. But 
as soon as it was seen that a new railway field was 
opened, almost all the engineers of note rushed in, 
railway traffic was centralised hy great and costly 
stations, built in favourable localities; property was 
scheduled all over London, and lines were laid out tra- 
versing it from north to south, from east to west, em- 
hracing it within circles, of less or greater radius, now 
in the heart of the City, now including the outskirts. 

But a few of these schemes ever reached maturity, 
enough of them, however, to give nearly ten years’ 
occupation to engineers, to impart an un- 
natural stimulus to the profession. Capitalists were 
almost beside themselves at the new of pro- 
fitable investment which these new lines offered them, 
and went blindly on, as they had done in the first ex- 
citement of railway construction twenty years before. 
The enormous traffic returns certain to be obtained 
from this new system seemed to guarantee success, 
and justify the enormous outlay by which alone the 
works could be carried on. So the season of pros- 
perity advanced, till by degrees it was found that 
estimates fell infinitely short of facts, and that, as a 
rule, Metropolitan railways were gigantic failures, 
costing much and earning little. Some lines became 
bankrupt, the stocks of others fell almost to # nominal 
value, and the public confidence and encouragement, 
which had stimulated these works, and provided the 
means for their execution, were exchanged for panic 
and distrust so complete that, at the conclusion of 
this second era of professional iistory some four years 
since, the prospects of engineers seemed to have come 
to an end, and from that time till now we have seen 
empty ollices, and scanty lists of private Bills; the 
winter of adversity had set in with a long hard frost, 
and engineers were fairly “frozen” out. Who can 
say how many have quitted the profession since that 
time, or how many have kept their offices open for 
form’s sake alone? The shady walks of St. James’s- 
ai have, in summer time, for the last three years 

made melancholy by the number of draughtsmen 
who hover ghost-like near the scenes of their former 
labours. 

But bard as these times of trial have been, they 
possess the “‘ precious jewel” nevertheless. The grand 
ideas struck out by great minds are almost inevitably 
overridden by the crowd which eagerly rushes in, know- 
ing no moderation. But the originator having thus given 
an impetus in a new di ey wer poor g at os 
elsewhere for the putting forth of his strength, Thus 
great results are more quickly obtained, and if from 


= 


id 


want of j t, of Worse causes, schemes 
are proj and carried out, however much imeonve- 
nience and loss is occasioned at the time, those 


works remain for fature benefit and public advantage. 
Meanwhile, the example of had been 
followed universally. Throughout Europe, railway 
systems were developed wi less 
cording to the means and the ion of the ° 
English capital was lavished with no ind, 
the construction of thousands 
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a length as that of the United Kingdom, nearly five 
times as mach as in France, and ten times as much as 
in Russia. Indeed, the railway mileage of the United 
States is equal to two-fifths of that of the whole world. 
This work of thirty-five years although wonderful has 
been the result of necessity; her forty millions of 
people inhabiting a country of upwards of three 
millions of square miles, are forced further and further 
from the eastern seaboard, towards the west, where 
every natural advantage exists, boundless, and to de- 
velop which railways alone were needed. But 
present the railway system of the United States is 
scarcely more than commenced. In the Eastern States, 


indeed, it is almost completed, around Chicago a vast | 
network exists, but in the wide expanse of the western | 


territories, scantily inhabited, only a few of the base 


; A 
lines have been laid out, and all their ramifications | 
enormous | 
magnitude, its natural riches, and its national energy, | 


By virtue of its 


have yet to be made 


the United States therefore must be necessarily the 
greatcountry for railway construction; another century 


will searcely see the demand exhausted: so mer or | 


later, however, the history of English railways must 
repeat itself in the States, aud then, thought and oc- 


cupation will be set free to work in other directions, 


as is the case with us to-day. And now the provi- 
dential dispensation which orders all things well is being 
made cleartous. We have finished our first and most 
important works ; other nations are bringing themselves 
up to the same standard of excellence, and we are left 
at liberty to point out new necessities, and to supply 
them ; other “ta profiting by our past work, are 
able to walk by the light of our experience, and to im- 
prove upon what we have done in its application to 
their requirements. 
the same, and we still take the lead in the discovery of 
new truths, and in their application to new industries : 
we still act as guides to the whole world. 

Let us briefly review the situation. In England we 
are in a transition state, as we havesaid. We have 
suffered much, and, traly, future prospects have not 
been promising. But in reality we have only been 
pausing on the threshold of a greater future. Our 
railway main system is complete, and is an essential 
part of our organisation. Our surface wealth, it is 


true, has been gathered, but we are looking deeper, | 


and are finding more than we had dreamed of. Be- 
sides the new prospects, in the fresh fields of labour 
developing at home, as the circle of demand here con- 
tracts, elsewhere it expands. We have to supply the 
world. Russia unwillingly comes to us, having no 
alternative. In Hungary the commencement of what 
will be a vast railway system is being constructed by 
English engineers, English contractors, and English 
material; even in Spain affairs are looking up, and 
English work and English capital are again being em- 
ployed, but more cautiously than of old. The United 
States, dependent upon us to an enormous extent de- 
spite of exorbitant duties and high prices, is incessant 
in her demand. So that at the present our iron trade 
was never more flourishing, and our mills were never 
faller, prices are advancing, showing increased require- 
ments ; orders from all parts of the world are flowing in, 
and the slight redaction in the price of steel rails close 
at hand will still further stimulate their sale. The 
world’s existing trade advances, fresh trade in fresh 
localities is created, old railways require renewing, 
new railways have to be equipped. In India the first 
leaf of a new chapter of work ~ been turned down. 
Our further colonies are doing all they can to keep 
their position in the race. But they are heavily handi- 
capped. In South America, on the east coast, our 
enginecrs are doing much, on the west coast, engineers 
from the United States are doing more. The States 
themselves recovering, rapidly, both Nort! and South, 
from their self-imposed difficulties, are advancing with 
ominous strides, and Canada is finding some small 
work to do. 

That vital force which inherently belongs to the in- 
dividual, and impels him forward in his course through 
life, always impelling him to seek advancement, belongs 
equally to nations, of which each individual is an 
unit. But the solitary failures and the solitary impo- 
tence is not felt among the many, when united 
strength and efforts are combined in one direction. 
Work is never lost, and when one generation of 
labourers yield their places to the next, the result of 
their life’s efforts remains for the public good. Thus 
the great fabrie of all states and all nations is slowly 
builded up, and when the work is done, the mission 
fulfilled, the forces which have come together to 
achieve the end, retire as slowly as they advanced, and 
one eyele being completed another is commenced. 
Force is indestructible no less than matter, and its 
combinations are as infinite. 


To what end, then, is the present era tending? Still 
to increased facilities of communication. This in the 
first and most important place. A few years ago we 
confined our operations within home limits, and other 
countries did the same. But to-day we have wider 
views ; it is the whole world we want to have bound u 
together. Distance is the curse of commerce ; to anni- 
hilate distance, therefore, is the first labour of 
the engineer. In the times when this century was 





at } 
; up in transit, 


|international co-operation in its development. 


But our pre-eminence remains | 


very young, local products had to be sold in local 
markets for the most part. Profits were swallowed 
No one could grow cabbages in Corn- 
wall for sale in Covett-garden. A few years ago corn 
raised in Illinois lost its whole value long before 
it reached New York. To-day oysters are sent alive 
three thousand miles for San Franciscan consumption, 
These familiar illustrations serve to show our meaning. 
What past labour has done in detail, and for nations, 
it is now seeking to do for the whole world by a grand 
system of international intercommunication, requiring 
The 
multitudinous works of local importance being com- 
| pleted, or well advanced, attention is turaed to under- 
takings of universal moment. The Pacific Railway 
was one of such. Granted its works are crude and 
rough, its route not the best that could be selected, 
it has annihilated a distance of 2000 miles, and has 
jsaved some ten days’ travel. The Suez Canal is 
another. This has also aunihilated time and distance, 
and diverted the eastward-bound shipping of the 
|world. The new communication between Eng] 
and the Continent—Mr. Fowler’s work that is just 
about to be, is another; the tunnel beneath Mont 
Cenis another ; the Panama Canal is to be done; as 
is also the Huron and Ontario Ship Canal, to open 
i the very centre of America to the world’s trade direct. 
This is the new tendency of labour. The few works 
| we have named are those that already are, or shortly 
fare to be. Others will follow, for the time is come 
| for them, and the world needs them. Do these pros- 
| pects indicate a falling off in professional works, or 
| show that the engineer's occupation is gone? Besides 


i them all that has been done sinks into insignificance, 


| for it is not the work itself, but its results that are so 
jgrand. No one can assign the limit which such new 
facilities for communication will open out; they 
will be almost limitless, for no piace would be 
isolated, and no one can determine how great will be 
the benefit of making all the world accessible, and its 
people cosmopolitan. Consequent upon the formation 
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As the means at our disposal are to-day, com- 
will those a 


tion. 
pared with twenty-five years a 
quarter of a century bence be in comparison with the 
present. 

But all these undertakings are necessary only for 
material transit. The facilities for instantaneous and 
| mental communication are spreading far more rapidly 
| because the growth is more easy. The telegraphic sys- 


| tem, stupendous as itis, is yet in itsinfancy. The great 


£0, 


s 8O 


| 
j 
| 
| 
| 
| 
} 
| 
j 
| 
j 
| 
| 
| 
| 


construction companies in existence, and just com- | 


mencing operations, have a busy field before them. 
At home, not one-hundredth part is done that has to 
be done. Abroad, the energy and rapidity with which 
submarine cables are laid and land telegraphs esta- 
blished cannot keep pace with the demand. Where 


be laid; the cost is small, the benefit infinite. As the 
capacity of the telegraph is being increase d, less and 
less skilled labour is being required for its manipula- 


fulness of its symbols are improved. 
Another branch of industry exists which has the 


English 
compara- 


exclusively an 


It is 


here, has become almost 
speciality—agricultural engineering. 


limits, quietly and nearly unnoticed. How many are 
there who know that since the Suez Canal was first 
commenced, more money has been spent here in farm 
plant than was required for the construction of the 
great French work. Yet it is so; during the last ten 
years nearly 12,000,000/. sterling have been devoted 
to agricultural implements. ‘The numerous manufac- 
turers who have taken up this speciality, see no limit 
to the work before them. Some 17,000 engines for 
agricultural purposes have been turned out, and this 
number bears but a small proportion to the total of 
implements of a!l sorts appertaining to farm plant. 
This number, enormous though it seems, has only 
begun to supply home wants. Sent from the manu- 
factory, they disappear for ever, and are lost to sight. 
And the supply of foreign markets is only just begun. 
Engines and implements, it is true, are scattered over 





land | 


of these short euts around the world is the improve- | 
ment of means of transit, especially in steam naviga- | 


single wires are now stretched a hundred will have to | 


tion, and just in the same proportion the clearness and | 
world for its market, and which, first inaugurated | 


tively a new science, yet it has grown to enormous | 


Europe ; the ayy, Me! Egypt is a large eee, 
and some farms in Hungary, Austria, and ia are 
supplied. In America, the system is ing intro- 
duced. But to what extent will this branch of engi 

neering be extended when its importance is isin 
acknowledged, and competition forces the tillers of 
the soil to call in mechanical science to their aid? 
Climate willing, the earth tickled with a hoe, will smile 
with a harvest; but set Fowler’s fifty-horse engines to 
work, driving ploughs that seam its surface with 
furrows more than a yard in depth, accumulate the 
other appliances known and practised, and all her - 
riches are wrested from the soil, and she is converted 
from being a capricious mistress into an obedient 
servant. 

And besides the vast foreign trade that is growing 
up for agricultural engines, the home demand must be 
always almost constant, for suppose each farm 
throughout the country supplied, the requirements of 
renewals are perpetual. Naturally, the mind turns to 
look for even a wider field of operations for this in- 
dustry, and finds it in America. If we go no farther 
than the Eastern States, what millions of acres we see 
under cultivation requiring the aid of the engincer, but 
look south and west, to the fertile regions of Virginia 
and Carolina, to the great gardens of Illinois, and far 
away beyond the Mississippi and the Missouri, lie 
| Kansas, California, Utah, and Arizona, and west, again, 
| beyond the Sierra Nevada are the smiling sunny 4 eS 
| giving to the Pacific. Thousands of square silles, 
| fallow sivce time first was, have now to be laid under 
contribution; the army of emigration spreads north 
;and south, east and west, from the Old World to tie 
| New, invading the Atlantic seaboard from Europe, 
'the Pacifie shores from China, in a vast and ever in- 
| creasing force; and whether their occupation lie in 
| gathering the riches of the soil from its surface, or 
j acquiring wealth from its depths, they are equally de- 
| pendant upon the engineer. And upon the English 
| engineer chiefly for some years to come, for, be tiie 
jenergy of the American people never so great, the 
| work is too much for them alone. And because indi- 
! vidual force is there comparatively scarce, it has become 
|the peculiar province of the United States’ engineer 
i\to develop mechanical hands in every department of 
jmanufacture, But land being superabundant, the 
| same necessities have not arisen as with us of turniug 
levery acre to the most profitable account. Both 
jnations are following out their special duties, and 
working into each other’s hands for mutual good. 

Besides the unfailing and ever increasing prosperity 
| which must attend the agricultural engineer of the 





| future, we have at home another source of occupation 

just being developed—our secondary system of rail- 
| way communication. The range of this has its limits, itis 
| true, but they are wide set. Costly lines have been made 
| all over the country, with more or Jess of judgment and 
success ;. but there yet remains to be constructed a 
large ramification of light, cheap railways, joining 
minor centres, and acting as feeders to the main lines 
—railway byways; and these have not yet been 
commenced. But earnest men have been working 
i long in this direction, especially Mr. R. F. Fairlie, the 
| apostle of light railroads. What he has done, and the 
soundness of his theory and practice are matters of 
| history, and need not further be spoken of here. The 
establishment of his principles is the necessary prelude 
to their extensive adoption, Abroad, the Fairlie light 
traffic system has found a more ready approval than at 
home, and is being rapidly and extensively put into 
| use, and, according to national custom, we shail surely 
follow more or less slowly. Meantime our engineers, 
backed both by American and Continental energy, are 
making a stir in the direction of street tramways. 
More than a quarter of a century’s experience has 
proved their advantage elsewhere, and it is time that 
we should adopt them; want of occupation, however, 
rather than inclination, has apparently been the main 
| spring of this movement, which will at the same time 
give employment to the engineer and benefit to the 
people. 

And with regard to general manufactures. Despite 
the broad spread expressions of discontent now so 
long continued as to have grown almost into habit, we 
see sbops full of work, employés making overtime, 
and no symptoms of any change save for the better. 
And this is but natural, for where demand increases, 
increased work must be. Centres of industry may, 
and do in the ordinary course of events, change their 
sites, and new businesses supplant old establishments. 
The Thames banks are silent now, but the echoes of 
labour are louder than ever on the Tyne and the Clyde; 
where one firm sinks, two others rise up and con- 
duct work anew with redoubled energy. 

With so much before us, therefore, this is no time for 
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or of of the hands to sleep. More 
than ever now we are upos to be up and doing. 
oe Se eee as ever, and on 
oe ae eee e have been erying 
out that there would be no more light, because we 
have been ‘in shadow. 


we have to ask the question, are we so preparing our- 
selves that we may be always ready, and able to 
maintain the position of engineering supremacy we 
have ever held? Alarmists would have us believe that 
our day is past; that our pupils have outstripped 
their mistress; and that foreign enterprise and foreign 
skill have already surpassed our own. But it is notso. 
Granted that we have much to learn—from the Con- 
tinent of Europe, preliminary training ; from America, 
economical practice. Much that is beside the mark has 
been talked about Continental technical training. The 
schools of France and Germany, and of lesser coun- 
tries, such as Sweden, leave nothing to be desired in 
their organisation and working, but ia their results 
they are, to say the least, somewhat impotent. The 
future career of the students of the Polytechnic 
School, and that of the Ponts et Chaussées, present, 
with but few exceptions, little that is tempting. A 
few very moderate prizes there are, it is true; but as 
a rule, the years of refined training, with all its mind- 
contracting influences, result in the successful student 
winning some poor post, where he remains, his life's 
station assigned to him, the fine edge of his training 
rusting by disuse and blunted by routine. Even less 
tempting is the reward awaiting the German students 
of the profession, though indeed the very barrenness 
of prospect drives them out into the world to seek 
for better fortune, and henee England and Ame- 
rica teem with valuable assistants, who, for the 
most part are compelled to remain subordinate in 
the country where they have taken service. Sweden 
professedly trains her youth for foreign practice ; the 
fifty qualified engineers yearly sent from her college 
are drafted chiefly to the United States, where the 
are held in high esteem. It is true our training schoo 
can show nothing like these results, and that English 
students are left in a great measure to acquire engi- 
neering knowledge in those offices where they have 
been introduced as pupils; but their career is un- 
limited, and trammelled by no official regulations. 
Every man is free to make for himself the best posi- 
tion in life his qualifications permit. The disadvan- 
tages on the one hand have been more than counter- 
balanced by the benefits on the other, and now that a 
more limited number of pupils are entering engineers’ 
offices for instruction in the yrofession, they are for 
the most part highly educated, and well grounded in 
the precise information which will find a speedy and 
practical use in their calling. It is to be remembered 
that no amount of mere training will make an engineer, 
and, given the preliminary education and a natural 
aptitude, nothing is so favourable to the completion of 
a professional training as the free field for theory and 
practice, which the best of our offices afford. The 
rising generation of engineers will be superior to the 
receding one, for the experience of the latter endows 
the former, and general mental culture has advanced. 
There exists, however, a carelessness, so to speak, 
among English engineers calculated to throw the pro- 
fession into contempt abroad. A notable instance of 
this will be fresh in the minds of all. A casualty of 
public importance, because it marred the appearance 
of one of our new public works and produced lively 
apprehension had occurred. The cause was simple 
and natural, and to be summed up in the two words, 
“bad workmanship.” Yet the daily press was 
flooded with explanations stamped with absurdity, 
some assumedly from engineers, others avowedly 
from Westminster. And when, after the lapse of 
a short time, the responsible opinion of eminent 
authorities was given to the world, it was meagre, 
crude, and incorrect. So wunlooked-for a result 
was generally attributed to simple carelessness. 
a the report was left to some half-trained 
draughtsman to put together ; but however it occurred, 
general opinion a that eminent authority had but 
a small hand in it. Such things as these bring our 
profession into disrepute, rather than the deficiency of 
precise training, regulated by a fixed system. 

But despite all such drawbacks, which, after all, 
may be considered as characteristics of nationality, 
rather than defects, English engineers have always 
held their own in the bistory of the profession, and 
will continue to do so in the coming era. 

And so we turn our backs upon the year just done, 





E 
f 


before the profession in these pages all that 
ed fcoonpisd, or begun, we have found it, 
slack seasons, no inconsiderable task to 


even D 
set down all, But we warmly welcome the time just |. 


now approaching, when our r will be increased, 
and our record of engineering work shall far outgrow 
its f t limits. ft : success indicate desert, then 
we have deserved well; but our duty is one inde- 
— of success, to be at once the leader and the 
aithful servant of the profession, And more than 
ever now, we are confident of always maintaining 
that position which has been assigned to us. 

And so we quit this theme for another year, when 
the fair statue now lying hid in the vague mass before 
us shall ave been carved out. ‘The one just added to 
the long vista shows the work of mighty arms and 
‘skilful hands, though it is marred and disfigured, both 
by ignorance and by design. But the figure is still 
god like; its imperfections stand apparent as warn- 
ings against their repetition, and that we may be 
enabled in each new effort to approach somewhat 
more nearly to the perfect model which well nigh 
pone our comprelension, and stands outside our 
ives. 








THE GRIEVANCES OF THE P. W. D. 


Lovpgr and more distinct are growing the cries of 
discontent, from the executive officers of the Public 
Works Department in India, and the accusations of 
unfair treatment are becoming of too grave a nature 
to be much longer passed by unheard. With an uni- 
formity of opinion which leaves little doubt as to its 
truth, the secretary of the department is made re- 
sponsible for the evils in the service. It is conceded 
that he is an able man, but it is asserted that his 
obstinacy and party feeling make him totally unfit for 
his position. Dependant as Lord Mayo necessarily is 
upon the secretary of this department, it is of vital 
importance that such an officer should possess other 

ualities besides ability in the execution of his exten- 
sive daties. Above all he must stand high above all 
cliques, which, it is asserted in India, Colonel Strachey 
does not; and, as the ruling power of the department, 
is for the most part vested solely in the secretary’s 
hands, although the Viceroy is of course ultimately 
responsible, it follows that grave abuses may be per- 
petrated, under the shadow of supreme authority, to 
the diseredit of the Government and the discontent of 
its staff. 

It will be remembered that, almost immediately 
after the “obnoxious notification” had been made 
public, and its immediate effects had startled even the 
perpetrators of the insult in their security, a memo- 
randum, intended for an apology, was shortly after- 
wards widely cireulated. We commented upon this 
document at the time, pointing out that it marred 
rather than mended matters, and that we felt confi- 
dent that such a retractation would remain unaccepted 
throughout the whole of the Public Works Department. 
The document contained, however, words of promise ; 
it spoke of the contemplated substantial improvemeut 
in the position of the civil servants, and of increased 
pay. This, at least, promised well, and helped, doubt- 
less, to soothe the indignation which had been raised. 
If, however, we are to believe the statements in the 
Indian papers, and they ought to know the exact 
truth, these hopes were delusive, and were exchanged 
for feelings of still greater disgust as soon as the 
Strachey policy was made manifest. The civil servants 
expected a tardy recognition of their just claims, and 
were prepared to accept it, but they now find that the 
expected increase of pay consists in an addition of 
fifty rupees a month in each grade of the service, and 
this miserable increase is drawn from the pay of the 
officers of the staff corps serving in the department. 
At the same time, too, the departmental clique at 
Simla have raised their own salaries from 200 rupees 
to 800 rupees a month. 

It is asserted that, in addition to the manifest in- 
justice done towards the civil servants, the officers of 


the staff corps are also sufferers, special favouritism | ; 


being shown by Colonel Strachey towards the Bengal 
or Royal Engineer corps. 

But a short time ago none of these charges found 
utterance, and complaints, if were made, were 
anonymous; but as the power of the civil engineers’ 
staff in India has increased, and the heads of the 
department have persisted in pushing to extremes the 








Dvnise the week there oceurred an accident 
the pat anes og sewage punt 
Mills, which, although a! as it was 
annoyance, might 
serious damage but for the .promptness 
measures were taken to mitigate its effect. This ac- 
cident consisted in the bursting of the large cast-iron 
air vessel placed on the delivery mains of the i 
engines at the Abbey Mills station, and the consequent 
entire stoppage of the pumping from th 

low level sewer. As many of our readers are aware, 
the engine-house at me Mills is of a cruciform 
shape in plan, each arm of the cross aecommodating 
two pumping engines, each capable of raising about 
12,000 gallons of sewage and rainfall per minute, with 
a maximum lift of 36 ft. Mach engime has a =e 
steam cylinder 4 ft. 6 in. in diameter, with 9 ft. stro 
and drives two sewage pampe, each with a stroke of 
4 {t. 6 in. and diameter of 3 ft. 10;in. In the case of 
three of the pairs of engines, each pair delivers the 
sewage into a6 ft. main communicating with a central 
air vessel situated beneath the floor of the engine house, 
this air vessel also communicating with a main 10 ft. 
in diameter, which passes under the fourth arm of the 
cross, receiving the sewage discharged by the engines 
situated there, and being continued with a diameter of 
10 ft. 6 in. to the outfall culvert. 

It will be seen, from what we have said, that all the 
pumps work in connexion with the single central air 
chamber; and thus the bursting of this vessel bas 
caused the entire stoppage of the pumping) opera- 
tions. The air vessel, which was of cast iron, was 
12 ft. in diameter inside at the lower part, and 11 ft. 
at the upper; the two parts of different diameters 
being united by a carved shoulder, The top was flat, 
and was strengthened by internal ribs; and the air 
chamber, and all the mains connected with it, were in- 
tended to stand with safety a working pressure of 
20 lb. per square inch. This pressure was undoubtedly 
not a high one; but when the great size of the air 
vessel, and the importance of its position are con- 
sidered, it certainly appears to us a matter of regret 
that wrought iron, and not cast iron, should not have 
been used in its construction. Moreover, the form of the 
air vessel is far from being a strong one; the shoulder 
forming the junction between the two parts of dif- 
ferent diaweters is a point of weakness, while the 
lower part is much weakened by the a with 
which the delivery pipes communicate. We have not 
yet heard the precise manner in which the failure took 
axgr’ but the whole matter is to be fally investigated 
»y Mr. Bazalgette and Mr. Bramwell, and their report 
will probably be ready in a few days. It. would nu- 
doubtedly have been better that, at a pumping station 
of such importance as that at Abbey Mills, each pair 
of engines should have been provided with an inde- 
pendent air vessel and delivery mains sg. to the 
outfall culvert; but it is at the same time only fair to 
those by whom the machinery was designed and con- 
structed, to say that the whole has been steadily at 
work for eighteen months past without any failure, 

Immediately on the oceurrence of the accident 
measures were promptly taken by the assistant engi- 
neer of the district to prevent any serious conse- 
quences. The flood outlets were opened, and tem- 
porary pumping power provided with the least. pos- 
sible delay, Messrs. Gwynne and Co., of the Essex- 
street Works, having been called upon to erect two 
powerful centrifugal pumps at Poplar. These pumps, 
which are working ou a 16 ft. lift, are each driven b 
a portable engine, and they have done their wor 
admirably. The temporary works, and also the re- 

irs, are being carried out by Mr, Webster, the well- 

nown contractor, and it is expected that all will be 
in working order again in two or three days. 








Steam vnom Liverroot to Bomusy Uxorae Fiery 


Dars.—On Wednesday last a telegram wad received in 
Liverpool stating that the screw steamer belong- 
ing to the Merchants Tradin had 
arrived at Bombay on the 26th inst. The the 
ere eae ene ere. 
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former port on the 11th inst, 
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A SYPHON FOR DRAINING A TUNNEL. 
By Cotowst Cravores Crozer, C.E. 

Tur following interesting particulars of a syphon for 
draining the tunnel through the Blue Ridge in Virginia 
have been lately communicated to the Franklin Institute 
Journal by Mr. John C. Trautwine. Mr. Trautwine states 
that they were given to him some time ago by the late 
Colonel Crozet himself. The colonel paar at — - _ 
the distinguished tion of superintendent of t 8. 
Military Academy at West Point ; and subsequently was 
chief engineer of the work alluded to in the paper. 


The tunnel through the Blue Ridge, in Virginia, is 
4273 ft. long, and 700 ft. belbw the top of the mountain ; on 
this account it was thought expedient to construct without 
shafts. This tunnel slopes from west to east, at the rate of 
70 ft. to the mile, so that, on the west side, the water, which 

wed very abundant and troublesome, had to be removed 

y artificial means. For some distance at the entrance, I 
determined to introduce a syphon of unusual length, which 
proved a difficult and, at the same time, interesting experi- 
ment. 

The whole length of the syphon is 1792 ft., viz., 563 ft 
inside of the tunnel, and 1229 ft. outside. The level of the 
water inside is upwards of 9 ft. below the summit, and the 
fall outside 294 ft., so that the head is a fraction over 20 ft. 

Iron faucet pipes of 3 in. interior diameter were adopted. 
It was feared that larger ones would carry along too mach air ; 
and that the syphon would have to be fed too often at the 
summit, an apprehension which results observed seem to 
justaly. 

A common faucet cock is placed at each end, to close the 
syphon when it becomes necessary to fill it again with water ; 
and at the summit a large air vessel is provided to collect the 
air disengaged from the water, with a suitable opening at 
top, to let the air out and replace it with water; this opening 
being closed by a cap tightly screwed down. At the bottom 
of the air vessel, there is besides a large cock, which is 
closed while the syphon is being fed through the top open- 
ing, so as not to interrupt the running of the syphon during 
the operation. 

The annexed diagram represents the air vessel, a; 4 is the 
cap; ¢ the cut-off cock; ¢ the main pipe 
or syphon ; d is a glass tube for observing 
the level of the water. This, however, 
being often broken was dispensed with at 

last; the level of the water being easily 
ascertained by knocking against the air- 
vessel, 

Things being now disposed as de- 
scribed, it might be supposed that the 
diseharge would have gone on unin- 

ss terruptedly, requiring only a careful at- 
aed tention to supleahdh oceasionally with 
water the air vessel ; but such was not the case; at first the 
joints had been made tight by packing with oakum and then 
thickly pitched over. The syphon was filled with water 
through the air-vessel, which being then closed and the ends 
open, the water began to flow ; but this did not continue for 
more than five or ten minutes, when the air vessel was found 
empty of water, and had to be replenished at these short in- 
tervals ; moreover, notwithstanding this tedious repetition of 
feeding the syphon, it would ultimately run dry in about two 
hours. 

This was a truly discouraging circumstance ; we ascribed 
it to the fact that, there being upwards of 200 joints, air 
was introduced in smal] bubbles through the oakum packing 
by the externa! pressure at every joint, and that it accumu- 
lated rapidly all along, especially in the longer arm of the 
syphon which soon became too light. Ascordingly, we de- 
cided not to abandon the enterprise, but to caulk the joints 
with lead im the usual way, which was not done before for 
motives of economy, and because, it being only a temporary 
fixture, it would have been more easily taken apart. 

This operation was not yet entirely successful, though the 
caulking was made so hard that many of the bells broke in 
pecking, without making the joints perfectly impermeable. 
Then a cement was made of equal parts of white lead and 
red lead mixed to the consistency of soft putty, with equal 
quantities of Japan varnish and boiled linseed oil. ‘this 
cement, carefully coated over the joints, made them at last 
perfectly tight. The syphon thus improved runs now 
regularly. Still the air vessel must be replenished with water 
every two hours, which is done by a pipe leading from a 
spring, and, moreover, every six hours the ends must be 
closed, and the whole syphon filled in anew with water; 
otherwise it would run dry.* It is probable that, owing to 
its being so long, and consequently, so level, bubbles of air 
travel along very slowly and increase in size gradually; 
possibly some air may find its way under external pressure 
through the iron itself. 

A curious circumstance tock place in the beginning: The 
tunnel having progressed nd beyond the well of the 
syphon, and the water considerably increased, a horse power 
with chain pumps was constructed at the farther end to 
pump up the water into troughs, by which it is led to the 
syphon well. Here, the syphon being insufficient for this 
accession of water, another horse power was introduced to 
pump up water out of the same well. As soon, however, as 
the chain pumps began to revolve in the well, the syphon 
suddenly stopped, and we were obliged to dig a separate 
well for it; since which time both have worked well. 

The syphon, by actual measurement, when just replenished, 
discharges 43} gallons per minute, whereas all known for- 
mule give between 54 and 60 gallons, and furthermore in 
Weale's Engineers’ and Contractors’ Companion occurs this 
conflicting remark, taken from R. A. Peacocke’s work : 
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* Would not this be remedied by making the air vessel 


self-acting, like the air valves sometimes used on water 
mains ?—J. C. T. 








STERN FRAMING, &c., FOR VESSELS WITH AUXILIARY PROPELLERS. 
DESIGNED BY MR. JAMES JACK, SHIPBUILDER, LIVERPOOL. 


Pe 


By Dr. Young's formula (considered by him the best)— 
A 5in. pipe would be used where a 34 would suffice ; 
‘ , ” ” o 
10 > és . 7 
l4 = 10 : 
and then he goes on to show the useless ey result- 
ing from pipes too large being used in obedience to these 
formule. But here in this extraordinary long syphon, his 
opinion is not sustained, and we find, on the contrary, the 


” 


they nor Mr. Peacocke’s rules are applicable to this case. 
The syphon I have described is, I believe, the longest ever 
attemp to be used, and on this account the results and 
anomalies it presents are somewhat interesting. It certainly 
has rendered considerable service in the Blue Ridge Tunnel ; 


Fic. 4. 


| opening, & (shown in Fig. 4) into the position shown in Fig. 
| 3, when the propeller is not at work, and raised into the 
| position shown on Fig. 1 when the propeller isin use. The 


object in lowering the slide or shutter, 7, when the propeller 


| is not at work is to close the opening, i, and provide a ship 


| opening securely are well known. 
discharge is less than the formule give; and that neither | - 


with a so-called unbroken skin, such ship having ordinary 
lines, and no more than ordinary width near the stern post 
in the run. The advantages resulting from closing this 


Rartway Carriage Buripine 1s Rvssta.—To render 
Russia somewhat independent of the foreign articles almost 


| exclusively used on her lines, a railway carriage manufactory 


with no other current expense than the employment of a | 


man to attend to the air vessel. 


AUXILIARY SCREW STEAMERS. 


present generally applied to sailing vessels, t 
act efficiently on account of the flow of the water to the 


is to be established at Revel. 

Rattways 1n Russta.—In about a month the Kieff-Balta 
and Kharkoff Taganrog railways will both be ready for use. 
These lines are the last links wanting for the connexion of St 


| Petersburg with the Azoff and Black Seas. 
Ir has been urged against auxiliary screw ey eng as at | 


at they do not | 


serew being impeded, and also because the ship drags water | 


in her we).e about and near the boss of the propeller. 


To | 


remedy these defects and enable a ship, when under canvas, | 


to have an unbroken skin and ordinary lines, Mr. James 
Jack, the well-known shipbuilder of Liverpool, has lately pro- 
posed to adopt the arrangement of stern framing, &c., of 
which we annex engravings. According to these plans, that 
part of the ship immediately forward of the screw propeller 
is constructed of a form tapering towards the screw, and by 
so doing a free entrance for water is provided; while 
to elose in this tapered portion of the ship and the 
opening in which the propeller works, Mr. Jack employs a 
single or double slide or shutter operated from the deck. 
When the ship is under steam this slide or shutter is raised, 
and when under sail it is lowered. 

In our engravings, Fig. 1 is a sectional side elevation ; 
Fig. 2 a vertical transverse section at the line, P,Q; Fig. 3 
a vertical transverse section at the line, M,N; and Pig. 4a 
plan view, of the stern portion of an iron ship constructed 
and fitted in the manner just mentioned. In these views, a 
denotes the skin of the ship; 4, the transverse bulkhead ; c, 
the keel ; d, the inner stern post ; ¢, the outer stern or rudder 
post ; f, the propeller shaft ; g, the auxiliary screw propeller ; 
and 4 that part of the ship which tapers towards the pro- 
peller, so as to allow the water to flow freely to the latter. 
The screw propeller works in the opening, i, andj is a strong 
slide or shutter let down from the deck, in and through the 


| 


| 
| 





Barves over Tae THames at Wanpswortu.—The com- 
mittee appeinted by the Metropolitan Board of Works to 
examine the plans for a new bridge across the Thames be- 
tween Fulham and Wandsworth, have presented their report 
to the Board and it has been adopted. It recommends that 
the promoters of the scheme should be allowed to construct 
the bridge with the reduced width of 30 ft., as it appears 
unlikely that sufficient capital can be raised for the erection 
of a wider structure. 


New Woot Warenovuses.—The recent agitation both at 
home and in the Colonies with reference to the wool trade 
has resulted in plans for reducing the warehousing charges, 
which t toa noti iderable percentage on the value 
of the wool. New warehouses are to be opened in —- 
at Millwall Docks, to consist of a ground floor only, capab 
of showing upwards of 10,000 bales, and to lot all the wool 
offered for sale on one day. The tedious journeys from one 
warehouse to another which buyers have now to make ma 
thus be avoided. There will also be a line of rails surround- 
ing the warehouses by which wools can be delivered into the 
railways trucks, and sent to their destination without 
incurring the detention and “— of cartage, &c., to which 
they are at mt subject, Wools intended for shipment 
can be either into ship or lighter from the land 
quays. The result of these arrangements will, it is 
be a concentration of the business and a greatly reduced 
tariff of charges, equivalent to 4 to 1 per cent. on the value of 
wools, averaging from 10/. to 121. per bale. 























Dec. 31, 1869.] 


ENGINEERING. 








BLOW-PIPE FURNACE. 


DESIGNED BY MR. RICHARD HOWSON, NEWPORT IROXWORKS, MIDDLESBROUGH-ON.TEES. 





Ws illustrate above an arrangement of blow-pipe furnace, 
which has recently been designed and experimented upon by 
Mr. Richard Howson, of the New nworks, Middles- 
brough-on-Tees. The principle of this furnace is based on 
the fact that intensity of heat is to a certain extent propor- 
tionate to rapidity of combustion. Of two flames resulting 
from the burning of equal volumes of gas, that which is the 
shorter gives the greatest heat. In fact, the flame of an 
ordinary reverberatory furnace, as compared with that of the 
system here adopted, is exactly analogous-to the flame of a 
candle in comparison with the same flame when actuated by 
a blow pipe. 

The furnace is of that class which is worked by means of 
gas, and it is immaterial from what source the gas is ob- 
tained. It may either be produced in a generator attached 
to the furnace, or a number of furnaces may be worked by 
one generator, the latter arrangement being the one pre- 
ferred, The kind of gas will vary according to the method 
of its production. For metallurgic operations on a small 
scale, the ordinary coal gas of our towns may be most con- 
veniently applied. For works on a larger scale the system 
of generating impure carbonic oxide gas by the imperfect 
combustion of coal, as adopted by Mr. Siemens, has-been 

roved to answer the purpose sufficiently well; but as car- 
Paretted hydrogen would be still more efficient, there is no 
reason why it should not be produced in closed retorts with 
economical results, either from coal or liquid hydroearbons. 

The illustration shows a longitudinal section of the fur- 
nace, A being the combustion chamber, which in this arrange- 
ment is circular in plan; B, the passage by which the gas is 
introduced into the chamber, A ; B', the pipe from gas gene- 
rator; and B*, the gas heater. Surrounding B is the annular 
passage, C, from which the air is introduced into A. C', is 
the air pipe from the blowing engine, or other source 
of compressed blast ; and C*, the air heater. The annular 
box, C, with its enclosed gas entrance, stands u a circular 
ganister brick, which constitutes the crown of the furnace, 
and is perforated with a series of small holes arranged 
circularly, each hole having an oblique direction. The pur- 
pose of this arrangement will be obvious. The gas, passin 
down into the chamber of the furnace, is immediately sco 
and traversed in every direction by a series of air jets, tending 
more or less towards a focal point, which is so situated that 
the region of greatest heat will be at the surface of the metal 
under treatment. The flame spreads laterally over this sur- 
face, and then takes its exit, in opposite directions, through 
the side flues into the heating ys tare D, from whence 
the products of combustion are allowed to pass to the central 
flue, E, which is in communication with the chimney. 

The mode of imparting heat to the entering air and gas will 
be readily understood from the drawing (the pipes being shown 
in section on the side where the blast is Fatrodueed). The 
current, in both cases, passes down a central pipe, and up 
through the annular space of an outer pipe which is sus- 
pended in the chamber, D, so as to be exposed to the heated 
products of combustion which traverse it. 

As every accession of heat to the air or gas, previously to 
their ultimate combination, adds to the efficiency of the fur- 
nace, the chambers, D, may contain any number of heaters, 
and the particular form shown, although convenient, as 
allowing a free expansion of the outer pipes, need not of 
necessity be adhered to. It is probable even that the regene- 
rative principle, which in the hands of Mr. Siemens has 
already effected so much, might be here applied with en- 
haneed effect. The general arrangement of the furnace in 
fact, as well as its oe, may be varied to suit any 
desired condition. er modification, however, it may 
be considered most desirable to adopt, it is an —— 
point that in all cases a means should be provided for 
regulating the relative volumes of air and gas which enter 
the combustion chamber. In the illustration, the valves, F 
and F", effect this purpose with facility, and it is so essential 


a feature that the ical success, as well as the advantage 
ained by the depends in a great measure upon it. 
"ln the cupetinents whish have tam tried with this fur- 


nace, heat is produced capable of melting cast iron in ten 








minutes, when the respective volumes of air and gas are pro- 
ly regulated, the flame being clear and transparent. 
fith a pressure of blast equal to 3 ib. per square inch, 
the height from the crown to the surface of the metal may 
range from 18 in, to 2ft. It might be supposed that, 
with so short a flame an oxidising action would take 
plave at the point of contact with the fused metal, Such, 
however, is not the ease. It is easy to produce an oxi- 
dising flame at will by using an excess of air, but it is also 
not difficult to regulate the flame so as to reduce the waste 
of metal to a very small percentage, the combustion being 
more perfect than is the case in a rever' furnace, 
where there is always free oxygen in that part of the flame 
which passes over the hearth. By i ing the vol of 
gas relatively to the air, a reducing flame may even be pro- 
cured, although this appears to be of limited application, in 
consequence of the temperature always declining when the 
combustion is imperfect. 

The furnace, as described, is applicable to a variety of pur- 
poses, but it is mainly designed for puddling and for rege | 
steel on the open hearth. Experiments have been tried for bot. 
these purposes, and although they have been conducted on a 
small seale, the results have been such as to give great confi- 
dence in the system. The power of obtaining the most rapid 
combustion, free from smoke, and of concentrating the most 
intense heat at the exact spot where it is required-—the con- 
sequent preservation of the crown of the furnace from the 
destructive effect of an impinging flame—the facility of 
changing the temperature from hot to comparatively cold, 
and from cold to hot in an instant of time, the ready means of 
procuring an oxidising, or reducing, or neutral flame at will, 
these are all points of advantage, which will strike the practi- 
cal metallurgist. In respect of the im t question of 
economy, it is probable that the system will be found to have 
superior claims, i Prag t oso er oS 
always in proportion to temperature required, w 
Por intervals of rest, the consumption can be made to 
cease altogether. A range of furnaces on this ple, sup- 
plied with gas produced in a separate r t, and stored 
in gasholders, presents to some extent a picture of what the 
ironworks of the future ought to be, and will be, cleanly and 
smokeless, and if smokeless, economical. 














Tue Maycuesrzr Institcrion or Exerxeens.—This 
society will meet at the Town Hall, Manchester, at 3 P.m. on 
Tuesday next, Mr. John Platt, M.P.,in the chair, when 4 
paper on the Patent Laws will be read by Mr. Theo. Aston. 
Applications for tickets may be made to the Honorary 
Local Secretary, Mr. W. Lioyd Wise, Chandos Chambers, 
Adelphi, W.C. 





Tus IsreewatiosaL Exurertion at Corpova.—The 
great International Exhibition of home and ares 
Son at ee be held in the city of a, in the 
Argentine Republic, is now fixed to commence on the 15th of 
October, 1870. Owing to the peculiar features of the country, 
and the extent of its rich lands, agricultural implements are 
e to occupy a chief place, and 
will be largely supplied 
ventions in connexion with ing 
gold, silver, copper, or coal, will likewise, 
h special attention. 


THE PARALLELOGRAM 
By Witiiam Hewry Prenon, Assoc. coun be 
Rt ghee elec 
wel G decease colmom that 
beginners rarely succeed in -~ 
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Se ease ie aera : 
tte ine without obtaining the eke 
Wooo tile anion: beast oe tap nant peed iis tev ee. 


The moment of a te is the the uct of the . 
nitude of sine taste ae soe Tn tale. (It is the 
umerical measure of its importance.) 


1. Any system of forces may be replaced by their resul- 


t. 
2. Two equal and opposite forces acting on different points 
of a rigid body, so as to balance each other, are upon the 


8. Two equal and ite couples acting at the same 
points of the same rigi 5 x 
(This is a Cor. to ition 8; for the two couples have 


the same moments, but of different signs.) 

1. Let the ee aS —— the point A; it is 
to direction of their resultant. $ 

ake AC, A D respectively equal in magnitude and diree- 


tion to the forces P,Q. Through C draw CB 1 to 
AD, and through D draw D allel to AC, meeting 
CBin B, Join AB. Then ACBD is « parailelogram, 
and A B is its diagonal. 
c 
Pr 








At B, rigidly connected with A, apply a force P, equal 
and opposite to P, and also a force G equal and opposite 
to Q. 


The system is in equilibrium; for at the points A, B we 
have the couple (P, P:) acting in one direction, and also the 
couple (Q,Q:) acting in the other direction; and these 
couples are equal, for the moment of P,P) is BDXxCe, 
and the moment of (Q, Q:) ie ADxDd; these two pro- 
ducts are meagan for they are each equal to the 
area of the parallelogram ADBC. Hence they balance 
each other, and the system is in equilibrium. 

Now the forces P and Q have a resultant which acts be- 
tween them ; we may therefore replace them by their re- 
sultant without disturbing the equilibrium: call it R. 


Fic. 2. 











be con the Central Rail 
dirk the Tilo” Means tanuneed Sa 
forms of application 
tained trom Mewar. J Mf Johnaon Bona, of Castlo-etrest, 
Holborn. 
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Si nee Wee eae F 
resultant force actin AF. Now if we remove 

Zo an they ane teal and , we 
F as well as along AD, which is 


: 
: 


have left Q acting along A 

Hence the resultant cannot be lessthan A B. In the same 
way it may be proved that it cannot be ; and there- 
fore A F mast coincide with AD, and the point G with the 


iagonal A B represents the magni- 
ion of the resultant of P and Q. 


i 
ey 
if 
if 








THE LOWE-VANSITTART PROPELLER. 
To THe Eprrom or Excisxknine. 

S1n,—Mr Alexander Chaplin is quite correct with regard 
to his statement in connexion with the experiments which my 
father, the late Mr. Lowe, made in 1862 and 1863. Those 
experiments were made in order to convince Mr. Josiah 
Harris, who had undertaken to be at the expense of the ex- 
periments for an interest in that patent, that it wasa valid 
patent; but, unfortunately for my poor father, the experi- 
ments went no further than on that small scale, on account 
of Mr. flarris being unable to fulfil his agreement with my 
father, so that my father had nothing whatever to do with 
Mr. Chaplin further than that he was taken to Mr. Chaplin’s 
place of business by Mr. Harris in order that he might 
make his own pattern for the experimental propeller; and 
my father never saw Mr. Chaplin before the year 1862, or 

1863, so that Ido not understand what Mr. Chaplin 
means by his continuing the experiments with my father’s 
patent in 1866, and as I have to look after the interest of 
that patent, and as I also have a large interest in it, which 
I received from my father in 1865, and which, therefore, 
is not administered over, I should like an explanation 
from Mr. Chaplin as to the name of the vessel which he says 
he fitted with Lowe's patent in 1866. Mr. Dering, of 
Welwyn, in Hertfordshire, most generously put at my 
father's service his factory, men, and materials, with an order 
to fit his yacht with the new propeller in October, 1866, but 
my poor father’s unfortunate death prevented him from 
availing himself of his great kindness. I have the catalogues 
of some experiments which my father made on a small scale 
at Kew, in 1864, and when I give an account of what has 
been done by my father and myself with the Lowe and Lowe- 
Vansittart economical and non-vibrating propellers, I will 
include these with them. The experiments which I myself 
superintended at Messrs. Palmer's in January, 1867, were 
undoubtedly successful, and Messrs. Palmer were prepared 
to continue the experiments under certain conditions which I 
was not then prepared to enter into. Being a lady I am 
proud to give the following copy of an extract from a letter 
which I received from Mr. Marshall, Messrs. Palmer's 
managing engineer, and I can only say in return for its 
contents, that Messrs. Palmer ought to be glad that they 
have a managing engineer with the feelings of a gentleman. 

“ Dear Madam,—Permit me to do myself the pleasure of 
congratulating you on the success of your propeller on the 

Druid, such earnest and persistent zeal as yours in this 
matter deserves success of the highest kind, and all the praise 
that can be bestowed. I sincerely congratulate you, and 
wish all further remunerative encouragement that you can 
desire.” 

I have many similar letters of congratulation from dis- 
tinguished persons, who are aware of the manner in which 
I have striven for the welfare of the invention and my 
father’s name. The agreement which Mr. Chaplin has with 
Mrs. Lowe was drawn up by himself, May 25, 1868, and 
signed by her with my sanction, after an experimental pro- 
peller which | had ordered to be made to my approval was 
tried on the Ship Jackal, which I hired for the purpose of 
experimenting ; but the propeller breaking, I had to renew 
the experiment with a second propeller. This was the only 
boat fitted for me in 1868, previously to the agreement being 
made, but Mr. Chaplin forgot to tell the public that it is 
only a conditional agreement, which is not yet at maturity, 
and which bas a protective manufacturing clause in favour of 
the administratrix, together with a right to fix her royalties 
in what manner she may think proper. The order to experi- 
ment with H.M.S. Fancy was accorded to me long previously 
to my giving Mr. Chaplin the order for the Jackal’s experi- 
mental propellers, and Mr. Chaplin had fitted no small vessels 
for me in 1868 before H.M.S. Fancy, except the one men- 
tioned, and none after. With regard to the Lowe-Vansittart 
propeller, it is true that those blades, and entirely new pro- 
pellers which have been made by Mr. Chaplin, were to 
my order and approval without any risk or liability to him- 
ool beyond the manufacturing liability of providing sound 
castings to stand the test of a manufacturing trial ; thus did 
my contract end with him in connexion with H.M.S, Druid’s 
blades, and I have granted no manufacturing license to any 
one in connexion with Lowe-Vansittart blades, either for 
England, Ireland, or Scotland; if Mr. Chaplin was not 
satisfied with his contract to supply me with experimental 
propellers at a certain price, I am surprised that “ did aot 
complain at the outset, instead of making his private finan- 
cial bargains in the scientific trade a matter of complaint in 
EsersesrinG. As Mr. Chaplin has affixed to his prologue 
of errors and complaints the tabulated statement of the first 
trial of H.M.8. Druid, which took place to test the manu- 
facturing strength of the Lowe-Vansittart blades, at which 
he was not, bat should have been, present, according with 
his contract with me. Being detained by a sudden iliness, I 
accepted his foreman as his representative, who arrived two 
days after the trial; also a statement of the second trial, to 
which I did not invite him, to test the merits of the blades. 
I ean only conclude that he got the tabulated log from some 
outside person ; but as I do not wish to claim more than my 
due, I will correct the following error in connexion with m 
experimental trial. Mr. Chaplin's informant gives 13,066, 





13 ft. 824 in., there still being .176 of a knot of negative slip 
hour. 


abe of truth, 


I remain, — , 
Sanpaens VawsiTrarr. 
mond, 


4, Maid of Honour-row, Richi 
December 28, 1869. 


NOTES FROM SOUTH WALES. 
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: AsERp 
Tu Aberdare Local Board of Health are about 
for an Act to supply the inhabitants of the town, and 
part of the town of Hirwain, with water for domestic and 
other purposes. The Board also‘ intend to purchase the 
Aberdare Waterworks, and, by making considerable altera- 
tions and improvements, a su of water will be ob- 
tained. The waterworks, if judicio managed, will be a 
boon to the rate-payers, as the profits arising from the su 
of water will not go into the pockéts of any share’ TS, 
but be placed towards the reduction ‘of the rates of the 
local board. 
Mr. Overton, coroner for G ire, has terminated 
his inquiry at Dowlais, touching the death of the two men 
who were killed by the breaking of the winding rope at the 
Vochriw Colliery, on the 6th instant. Mr. Wales, the Go- 
vernment ins of mines for the South Wales district, in 
giving his evidence upon the accident, said the great feature 
in the spiral drum was to enable the engine to hft the loaded 
a a eee ee ee deep pits, 
such as the Vochriw pit, without the application of any extra 
power, and a eapital invention it was. So far as he knew, 
there were only five such drums at work in the district, ex- 
elusive of those at the Dowlais Iron Company's collieries. 
Since the accident at No. 1 pit, he had made a careful in- 
spection of each of those drums. They had varied in size 
and position. In his opinion, what most affected the proper 
and safe working of the spiral drum was the angle which 
the rope formed between the pulley over the shaft and 
certain portions of the drum. In the present case the angle 
was 15°, and, in his opinion, the accident was principally due 
to that fact, and not to any defect in the rope, which was 
broken by the jerk caused by the rope falling from the drum. 
As tie drum was concealed from the sight of the engineer, 
he would recommend that all the men be lowered and raised 
at the shafts where the smaller engine was used. He con- 
cluded his remarks by observing that in erecting spiral drums 
eare should be taken to have the rope at as easy an angle as 
possible, and in no case ought it to exceed from 10° to 11°. 
fhe jury returned the following verdict : “ That the deceased 
came to their death, accidentally, from the rope slipping off 
the drum on to the shaft, and thereby‘giving a jerk to the rope, 
which caused it to break. We recommend that the sugges- 
tions made by Mr. Wales be gasried out at once, and that 
the suggestion that the men for the future should not be 
allowed to pass up and down this pit, but through the other, 
which was intended exclusively for that purpose, be carried 
into effect.” 

At the quarterly meeting of the Neath Town Council 
Dr. Ryding was unanimously appointed Inspector for “ The 
Workshops Regulation Act” for that town. 
In aceordance with the resolutions passed at the last 
annual meeting of the shareholders in the Cheltenham and 
Swansea Wagon Works (Limited), the works have been 
closed at Cheltenham, and during the week before last 
the bulk of the workmen have been drafted on to Swansea. 
The works at Swansea are most eligibly situated, having 
ample space for any extension, with water and railway com- 
ae, and are capable of carrying on a very large 
trade. 

The future prospects of the Ebbw Vale Steel, Iron, and 
Coal Company are decidedly of a cheering character, the 
directors ——-. just declared an interim dividend of 10s. 
per share for the six months ending September 30, and as 
the iron trade is in a much better position than it has been 
for the past. two years, larger distribution may be confi- 
dently anticipated for the current six months. All the ex- 
penses incurred at the company’s vast works in alterations 
and improvements, are paid out of revenue, the capital ac- 
count being practically closed, consequently, the profits have 
been earned legitimately. 








. 


CARDIPP. 

At the Mill-lane Foundry, in this town, on Monday even- 
ing, a shocking accident betell two of the workmen during the 
progress of a casting operation, technically termed casting a 
r fellows were busily employed in “setting 

down” to release the contraction, when a volume of foul air, 
which had secretly and unobservedly accumulated, struck, 
and a terrific explosion was the result, both men being fear- 
fully burned about the face and body, and but faint hopes 
are entertained of their reeovery. 
Mr. C. E. Bassett, C.E., of this town, laid before the New- 
port Harbour Commiasioners, at their last meeting, plans and 
estimates for the construction of ballast jetties on the western 
side of the river Usk, together with an estimate of the cost 
of adopting steam power for discharging ballast at that port. 
Mr. Bassett was of opinion that the cost of constructing a 
jetty, with some creosoted timber, would be from 340. to 
3601. complete, with turn-tables and two lines of rails. He 
consid the most economical mode for discharging ballast 
would be by the adoption of a three-ton portable steam crane. 
The coramissioners came to no decision, the report being 
ordered to stand over for discussion until Friday, the 7th 





anuary. 
After several postponements the Blaenavon and Brynmawr 
Railway has been opened for p ger traffic. The Govern- 
ment inspector went over the line several times, but refused 
to pass it until certain alterations had been made, which 
having been complied with, the required permission has 
been granted. The line is only a few miles in length, arid 
is an extension of the Merthyr and A y branch of 
the London and North-Western Railway. A large quantity 
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to apply to the Secretary of State for 
powers to take certain pieces of land not exceeding nine 
ex 


acres in extent. 

ble additions and alterations are being made at 
the Aberhillery Tinworks, which were recent! b 
some wealthy Monmouthshire capitalists works are 
the in Monmout 


ment, and ne etek mp come are of a cheer- 
ing and hopeful In the early part of the year it 
was apparent that large quantities of rails would be required 
by Russia, Austria, and the United States, and the clearances 
from the local during the summer months were at the 
rate of upwards of half a million tons per annum. The 
requirements ef Russia, America, and some of the continental 
markets will it is expected continue on the same large scale 
for some months during the new year, and as foreign buyers 
have a strong liking for the rails manufactured in South 
Wales, it is only reasonable to expect that the makers in the 
district will obtain a fair share of the orders. Shipments 
continue to be made for the United States, and taking into 
consideration the time of year, the exports are of a favourable 
character. The Christmas holidays have somewhat interfered 
with operations at the various ironmaking establishments, 
and the usual quietude which characterises the trade at this 
festive season now prevails. Home buyers are not at present 
entering into any large transactions, but it is expected that 
they will offer contracts with greater freedom before many 
weeks have elapsed. 

Tin-plate makers report no improvement in the demand, 
but hope to receive some good orders for the American 
markets in two or three weeks. 

The steam coal trade is as brisk as it has been for some 
time past, proprietors being fairly placed for orders, prin- 
cipally for the mail packet stations, French ports, and Con- 
tinental markets. The late gales somewhat interfered with 
shipping operations ; but the exports for the present month 
will bear a favourable comparison with those of the corre- 
sponding month of 1868. For house coals the demand has 
largely increased from West of England and Irish houses, 
and as the weather has become intensely cold during the 
past few days, a much larger consumption will take place. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Since last report the price of 
pig iron has declined very sensibly. From 58s. 6d., which is 
about the highest cash price pce A me for pig iron, the 
deeline has been so great that yes , 








ay’s prices were first 
57s. 2d., then falling to 56s. 9d., and a ards recovering, 
till at the closing of the market the cash prices were from 
57s. to 57s. 14d. On Thursday last about 15,000 tons changed 
hands at 58s. to 58s. 1jd.a month. The market on the whole 
has been dull during the week. To-day the market has been 
strong, business being done at 57s. 3d. to 57s. 5d. cash, and 
678. 64d. to 567s. 10d. one month. Coltness No. 1 and Gartsherrie 
No. 1 are both quoted at 64s. 3d. ton; No, 1G. M. B. 
at 57s. and No. 3 at 55s. 9d. The highest price obtained for 
pig iron this year is the price mentioned above 68s. 6d., and 
the lowest 50s. 6d.,in June. The average price for the year 
is 53s. 3d., which is about 5s. below the average for the last 
quarter of acentury. Beginning with 1864 the recent yearly 
averages have been 57s. 3d., 540. 9d., 60s. 6d., 528. Od., and 
53s. 3d. Last year’s production was about 1,068,000 tons 
and the production this year is about 1,150,900 tons. The 
home consumption and exports amount to about 1,098,000 
tons, or 125,000 tons more than last year. The stock of pig 
iron in Scotland is now probably 620,000 tons, which is an 
increase of 52,000 tons when com with 1868. Just now 
there are 129 furnaces in blae* 129 out of blast. During 
the year the furnaces at On and Dund have been 
dismantled. The shipments t:..m Middlesbrough still keep 
low. Last week they only amounted to 260 tons, and over 
the whole year there has a decrease of 53,189 tons as 
compared with last year’s imports. 

Strike among the Malleable Iroaworkers.—The agitation 
which has been going on for several weeks among the 
puddlers for an advance of wages has now come to a crisis in 
the Motherwell district. The advance of wages asked is 1s. per 
ton on the t seale of i i 
have to concede advance 
puddlers (with the e i 
neeted wi 


well, come out on strike ee ee 6 
fore hands have already left for Eng’ 

is ily obtained. at present seem deter- 
este ane oh oe a advance asked, but it is the 
general opivien that they will be forced to resume work soon 
at the 
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with the extensive works at Motherwell out of 


demand for rails and all kinds 
$f nefleabie iron h tegpmomns Qoager aecny eeo from 
sor oolsdagte cane te ioe ane yet been assigned 
grant to the workmen any” participation in 


betwixt 
ee up and down without will be drawn 
y a road steam. ne. Neo r similar transports 
will be permet of intermediate 
passenge 
Shi tilding Contracts—Varibus contracts have been 


lately gens out to shipbuilders on pos gga and at Aberdeen. 
new Cly: of 100 horse 
ower savied eke indie by Besar Robert Duncan and 
, Port-Glasgow. A steam clipper for the China trade is to 
be built by Messrs. Robert Napier and Sons for a London 
firm. Including the new vessels Tatety built for the Peninsular 
and Oriental Steam io Company, and other three 
which Messrs. Caird and have in hand, that company’s 
famous fleet will soon. be inereased by 17,000 tons and 3000 
horse power nominal. Two firms have j just received 
orders to build each two steamers. 
Extensive Shipbuilding Failure.—It 1s matter for very 
sincere and general  Oeiad that Messrs. Hall and Co., the 
well-known Aberdeen firm, Tac whom the 


THE PATENT JO AL. 
Grants of . ‘pe hs tee 


Baxzer, Liverpool, “Improved of and 
and steering of 
“Tmy of fasten- 


cept latches of doors and 
or , ag 

JouN Om, 6, Abbey-sireet, Carlisle, “ Improve- 
3392. Sravmnit MANGE Betiane = Tempoavnasentn Se in machinery 
for preparing flax, hemp, worsted, silk, and other fibrous 


3446. Geonoe Brapronp McFaa.anp, New York, MA new and 
improv double-centre 


ed convertible 
8528. Py ILusAM SmAnks, Johnstone, “ jm ma- 
c for shoes for horses and ‘animals,” 
Davin u Luckis Granam Wren, 


. Wri 
a JAMES Glasgow, “ A eed or improved arrangement 
of @ tus for and projecting liquids and ftuids.” 
3531. Hewat PAUL DE YRIGWAC, 23, 
Paris,“ A new or improved tubular apparatus for brushing and 
wet-rul hair.” 
3542. CHARLES WNDBAM, oe, near ' Lewes, “ Improve- 





ments 
ae heme FA epg Rusa, a reer: terrace, New Cross, 


9556. “Cre Spreng betes 08, te Ens, Sketty, Glamorgan, “ An im- 
provement in machinery f lor pressing a diy cotton, hemp, and 
other ma' 


WILLIAM Tranter, Birmingham, “ Improvements in fire- 
arms,” 
3559. DAN CLAYTON, Bradford, “ [mprovements in shuttles.” 


3561, JouN ng ge and Ropexrt Parenson, Glasgow, “ Im- 
provements in — or vessels for containing 


3557. 





famous eli vessels were states en nece 

to cusped ata ents within the last sa eng s. Ata meet- 
ing of the principal creditors, held last wed it was resolved 
to apply for sequestration. The liabilities of the firm are 
stated to be about 74,000/., but no reliable estimate has been 
given of what the estate may be expected to realise. It is 
announced that the works will be carried on in the mean 
time under a judicial factor. 

Association of Engineers in Glasgow.—A meeting of this 
association was held last week—Mr. W. G. Bowser, presi- 
dent, im the chair—when one of the members brought under 
notice the design of a hydraulic hopper barge, by Mr. 
Charles Randolph, and given by him to the Clyde Trustees, 
whereby the barges at present on the river may, with the 
addition of two centrifugal pum ps in each, wrought by the 
engines for driving the propeller, be made to remove the 
layer of sewage on mud which gathers on the bed of the 
river, An interesting discussion took place, the members 
considering it an excellent arrangement and well adapted, 
whereby, at little cost, | ee ‘river may be cleared of that which 
causes such an rt to travellers and others, 
and turned to useful sdendonnee At the close a cordial vote 
of thanks was accorded to Mr. Randolph for having kindly 
lout a eee in connexion with the subject. Mr. 
J. J. Campbell then gave a deseription of several kinds of 
recent slide valves, and made some special remarks in re- 
ference to the “ wire-drawing” of steam. 

The Patent Laws,—A special meeting of the Philosophical 
Society of Glasgow was held last week in a to bring the 
discussion on ‘his ay’ ve a close. Mr. J. G. Lawrie, 
shipbuilder, r as an out-and-out 
abolitionist. Some moti oof the position which he took may 
be formed from the fact of bis maintaining that, though we 
were deprived of the discoveries of all the inventions ever 
patented, humanity would not be lowered one iota in the 
ranks of civilisation. Mr. James Stirling, the gentleman 
who is spoken of so highly by Mr. Macfie, M.P., in his book 
on the “ Abolition of Patents,” was present by invitation, 
and spoke at considerable length as a free trader. Mr. 
Walter Montgomerie Neilson replied to him. Several other 
gentlemen spoke, and the upshot of the discussion was the 
following resolution :—*“ That in the opinion of this society 
the progress in the arts and manufactures in this country, 
and the alterations in its — relations with other 
countries, renders deration of the patent 
laws, and they would hail eich satisfaction the appointment 
of a Royal Commission to collect information at the great 











manufacturing centres of the kingdom, and also to collect | g52¢ 


information trom all persons in any way connected with 
inventions or patents.” It will be noticed that the foregoing 
resolution does not say decidedly “no abolition.” A com- 
mittee was appointed to watch over the progress of og 
tion on the patent laws, and to prepare, if ne 
memorial or ition to Parliament on the sub ~, "The 
committee includes Sir William Thomson, and y. M. 
Neilson is the convener. 

Diversion of the River Dee-—Operations for the diversion 
of the river Dee at Aberdeen, and the improvement of the 
harbour, were begun by the Harbour Commissioners on 
Wednesday — Lord | Provost Leslie cutting the first sod in 
the proposed diversion. The contractor is held bound to 
complete the work in two and a half years. The of 
Torry Farm, who claim the disputed portion of the estate, 
have protested against the action taken y the Commissioners, 
and threaten legal “—? against trong 





ILM.S. Spartay—The Spartan, unarmoured wood-built 
screw sloop, 1,269 tons, 350 horse power nominal, and 6 guns, 
a new vessel of the Sirius and Danae type, conelu her 
machinery trials on yesterday week, previous to commission, 
with her speed trial over the measured mile in Stokes Bay, 
pe mt She attained a mean rate of speed of not quite 
124 knots per hour under full boiler power, Sau a a 
deficiency on the official estimate of her rate of 
machinery did also in power 
Spartan are desi on Mr. 
prineiple, and ware qunstvnciad ty te 
mee why described by Mr. Allen in 
the Institution of Naval Archilecke in April last 
paged in this journal at the time (vide 
347 of our fifth volume). 
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3563, Josepn FisHER ALSXANDSA, “New Y ork, “ Impr 
in undulating propellers for steam ships and other vessels,” 





3565. CHARLES ANTONTO ey gore orthampton-street, Bir- 
ot ee bottles, 
tubes, and omer such vessels, or in the means of regulating 


and the flow of liquids from oneh sees vessels,” 
3567, Henny WHITTAKER, , ond WILLIAM Pasneeny, 
phew in “An — method of Ln seer of 
or metal or bands, for apparatus 

any ed ee Fede 
Heuer Kexsuaw, Laister Dyke, near hear engie “Im. 

gap Bn in means or apparatus employed when spinning 


worsted or other fibres.” 
3569, Georex Fox Looax, Glasgow, “A new ho ages rege 
for utilising waste heat and for cor which is also 


oon for drawing off and cous no. gases or 

3570. Witttam Eowarp Gener, ll, Wellington-street, “ 
provements in 

3571, James WrL18, pone spree A Works, Psp pace see Hh In- 


provements in the 
ashy, THomas Sextos on. Catherine-street, Shefiield, 
fishing or connecting railway 


en in the means of 

a,” 

3573. ALEXANDER ee OuaRK, 53, Chancery-ane, “ Im- 
provements in of shell brooches and other 
articles of this matoriah” 

3574. WILLIAM Barnes, Railway Bant Works, Soho, Smethwick, 

“Improvments in apparatus for actuating and controlling 
railway signals and switches, and for working railway 
turntables.” 

3575, RowertT JAMES RANSOME, Ipswich, JAMES Deas, Glasgow, 
and RicHARD CHRISTOPHER Raritk, 5, Westminster chambers, 

“ Improvements in tramways.” 

3576, WiittAM YeomaN ond James GiLpert, East-street, 
Walworth, “ improvements in shuttle sewing machines." 

3577. WrLLiAM Down1Né, Sheffield, “ An improved breechloading 
cartridge with lubricating bail.” 

3579, Grorex Wurre, 73, Hemingford-road, Islington, “ im- 
provements in the apparatus used for steering, controlling, and 
propelling steam ships and other navigable vessels.” 

3582, WILLIAM EDWARD NewTon, 66, Chancery-lane, “ Improved 
apparatus for folding printed sheets of paper, and for cutting 
and folding — sheets of paper as they issue from the 
printing mac: 

3534, ELLen Siucog, Ha: 


for filing music, and bus’ and other papers.” 
3585, Witt. IAM ISAAC HETHERINGTON, Henchester, “ Improve. 





nden, “ An improved case or portfolio 





ments in motive-power engi specially adapted for propel- 
ling ships, but which may be employed for other wage mea R 
3586, THOMAS Moors, Aston, near Birmingham Sertain im- 


provements in knobs for doors, bedsteads, and other purposes,” 


ard de Strasbourg, 
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3607, Santas Livan, 8 Victoria-chambers, “Im- 
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inturaaee bareandfurnscen” 
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mente in machinery for doubling aud bt 
rigerators or apparatus for athe 
ao applicable to and 
3614. Peren Parkes, West Bromwich, “ 
machinery for or shaping screw Be ae ny mer 


bolt#, and for other purposes. 
3615, Wns Epwarp Newrox, 66, Chancery-lane, “Im. 


eo Wittsa Kowany 3 
36 Wasaee Epwarp ‘Nawros, 66, Chaveery-inne, “Improve. 


in 
of 


ments in mney be & nes.” 

3617, Gunes ton HOneyMAx, ox An 
improv paration Bing removal of in- 
erection to tenth 

3618, Wildsam rte gE 2, 


town, * * im vements in pipes and prt 
thereof.” ith 


3619. NicnoLas Procren Bones, 78, ‘Yossie “An. 





3627. Jossru Hewry Sams, Maglio! 
Ph nw. ag ements in seed-sowing 


mg rates teehee 
ments 
3629, Dehrareie hele heen 
K, 54, 
ote ad nme to facta 


36h. Joun ‘oor’? BarrYE, Stirling, 
chanism for spinning and 


inpemens ani 


“ Improvements in me- 
3633, Joun Henry eaneee 47, Lincoln's-inn fields “ Improve- 


ments ip means or a 


ratus for reducing 
3634, Josern HEAP, ees road, * a applicable 
to earth closets or commodes 


3638. Sipnsy Jonmneon, went Croyaen, “Improvements in 
veloc Gasson Ween Fis vehic! 
3640, Guongx WILSON, Field Head, Shefcld, “Improvements 
in railway wheels,” 
in steam 


3642, JAMES OUTRAM, Sev ks, 
mgt ao Cork DuckHAM Millwall, ements e 
3644, , ¥ 
nytocstatio: wal weighi ng pp for testing 
Patents on which the stamp Duty of £50 has 
been P; 
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3382. Joux SoLomons Benson and JOHANN Vow pER PoppEN- 
sunG, Birmin come - For ecg yg in breech-loading fire. 
arms,” — 2nd December, 1666. 

3434, } he ge tan 53, Chancery-lane, “Improvements in 
fixing rails to to the sleepers-or permanent way of railways,” 
Dated 29th Decem 


220, CHARLES WHBATSTONE, 19, i ee epengens, Portiand-place, 





3587. WILLIAM ALFRED MARSHALL, © ‘anonbury, * * Imprc 
iu the manufacture of electric telegraph cables, and in apparatus 

employed therein.” 

Hexrxy Cocxey and Francis Carisrormee Cockry, 
Frome Selwood, “Improvements in steam boilers and in the 
setting thereof,” 

3589. WILLIAM CHARLES GREEN, 13, Duck-lane, Edward-street, 
* Improvements in breechioading firearms,” 

3590, Henry WItLs0N, Stockton-on-Tees, “Improvements in 

machinery for cutting timber into laths, strips, flooring and 

other boards and pieces, also for cutting metals and other ma- 
terials.” 

3591. WrtLtam WILLIAMS, 4, Mitford-street, Liverpool, * Improve- 

ments in subaqueous and tunnel communications, for 

instance, es submarine and other railway tanuels, and in gene- 
rating tidal and hydraulic pneumatic power to be used for such 
communications and otherwise.” 

3592, THOMAS RAWstTHORD &, Preston, “ Improvernents in og 

twist into sliver or yarn from the flyer eye to the front ro} of 

frames for cotton, woollen, or other fibrous substances.” 

3593, PHILIPPE Kocn, Manchester, “ 


3594. Janne TURNER and JouN TURNER, Rochdale, “ Improved 

lubricators for steam i 

3696. Gronees OLvRoyp, Joun OLpEROYD, and MARK OLDKOTD, 

jen Spinkwell and Calder -_, Dewsbury, “ Lmprovements 
in means or apparatus employed weaving.” 

3598, Jounx GaRrretr TONGUE, = Southampton-buildings, Chan- 
cery-lane, “Improvements in machinery or apparatus for 

sowing or the numbers or separate parts of 

a volunte in the ope: of book binding.” 

3509. EpWAKD ALFRED a 6, Great George-street, West- 

minster, “ Lmprovements in rotary aleves.” 

3600, PuuaP CHARLES EVANS, Brimacombe _ and Henny 

James Hood Kine, Glasgow, * Improv 

wool, cotton, or other 





for blowing 
3602. WILLIAM ASQUITH, cae: Boots, and — PICKERS- 
GILL, ~ improvements in machinery to be enyployed for 


3603, y-lane, “Imp 








“'Impro 


in electric ih epparatas 
ommeee therewith.” — Dated 28th an 5 et 
re ILLIAM SmiTH, Barnard Castle, 2 proved street 
"= Dated 29th December, 1966, 
18 " Widtam CHTIPPINDALE, Harrogate, “Improvemente in 
ie ae to each oiber” 


237. Peres acm. fet yualor, and ALAMETH CovLtuvnst, Nether- 


arty and cut pls fabrion"—-Dated 200K January, 1867, 


tea LLEX, Burton-on- Trak" lay 
ge A toe nd purifying casks and reat hmproveinenta end in Ban 
chinery or apparatus employed eet fn s-desed 94h December, 


1866. 
J Exsxine Brown, Glasgow, nat tell toe 
" Bieteisareorees rs 
or 
wen tehed Gut epparatas employed 
Patents on which the Stam asp Duty of GOD hes 


3438, WiLtsam Bevomaon, 4 Reliox, “Improvements in 

obtaining iron and steel from a ores, aud residual 

prod —Dated 24th December, 1862, 

3442. Kopeet Laxi, esa heen Ol and Joms War, 
in machines for and for 


debiog cit ad oder Mr material" sh Be. 


and railways and wamwaya. ot Sm Do- 


BASS. 


. 











and boring 
EBxRY EDWAED Newrow, 66, Ch 
in net machines.” 
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FURNACE BOILERS AT THE TEES-SIDE IRONWORKS, MIDDLESBROUGH. 


CONSTRUCTED ON THE PLANS OF MR. EDWARD CROWE, MIDDLESBROUGH. 


Fits 


We illustrate, above, an arrangement of steam boiler, 

cially intended for being heated by the waste gases from 
blast, puddiling, or other furnaces, which has been designed 
and patented by Mr. Edward Crowe, of Middlesbrough, and 
which has been successfully introduced by him at the works 
of Messrs. Hopkins, Gilkes, and Co. In our engravings, 
Figs. 1,2, and 3, show one of Mr. Crowe’s boilers as arranged 
for being heated by the waste gases from double puddling 
furnaces, while Fig. 4 shows the method of arranging the 
boiler above a furnace when this plan is desirable. In this 
latter case the boiler is carried by double-headed rails, so as 
to leave as clear a age as possible for the air between the 
furnace and boiler, and the flue in which the latter is set is 
enclosed in a sheet-iron casing. 

In designing his boiler, Mr. Crowe has endeavoured to- 


obtain a form of steam generator which, while of cheap con- | 
struction and having no parts which cannot be readily got | 


at for examination or cleaning, should yet ex sufficient 
heating surface, and be capable of being almost entirely 
encinsed in the flue so as to prevent loss of heat by radiation. 
These ends he has, we think, attained very perfectly, and 
moreover, from the sma]! diameter of the two barrels and the 
connecting tubes of which the boiler is composed, it 


t strength. Referring to the engravings it will be seen | \ 
| in ordering them, at the annexed prices, from the Great Seal | 
| patents a method of constructing and hanging the doors of 


the boiler consists of two horizontal tubes, a, a, arranged 
one over the other, and connected by a number of upright 
tubes, 5, placed at short distances apart along the horizontal 
tubes. water line of the boiler is at the diameter of the 
upper tube or thereabouts, and the boiler below this line is 
enclosed in a chamber of brick-work, ¢, c', into which at one 
end, ¢#, the products from the furnace enter, and which at 
the other end is connected with the chimney, g, so that the 
chamber in fact forms a continuation of the flue of the furnace. 


The sides of the chamber, c', at the level of the vertical tubes, | 


so as alternately to approach and recede trom 


are 
these tubes, as shown in Fig. 1, so that the current of gases 


is made to pass in an undulating direction. This arrange- | 


ment causes the gases to impinge more effectually on t 
vertical pipes, at the same time it gives sufficient _— 


hole, f, is also provided to afford access to the interior of the 
chamber, ¢. 

One of Mr. Crowe's boilers has now been at work for some 
time in connexion with a single puddling furnace at the 
Tees-side Ironworks, belonging to Messrs. Hopkins, Gilkes, 
and Co., while five others have been applied at the same 
works to double puddling furnaces, and two more will be 
started shortly. According to observations made with a 


Siemens water meter, the boiler applied to the single puddling | 


furnace evaporates 1200 galions of water during a “ shift” 


| of twelve hours, while a boiler connected to double puddling 


furnaces evaporates 1700 gallons in the same period. Of 
course, in considering these performances it must be re- 
membered that in puddling the damper is down more than 
half the time. Altogether the boiler above described forms 
an admirable contrast to the ungainly balloon-shaped 
structures which are to be found in but too many of our 
ironworks, and which are the cause of so many disastrous 
“ accidents.” 
RECENT PATENTS. 

Tus following specifications of completed patents are all 

dated within the year 1869; and that year should be given 


Patent Office, Chancery-lane. 

(No, 612, 10d.) Thomas Shoenberger Blair, of Pittsburg, 
U.8., patents arrangements fot ing on the manufacture, 
of iron by what is known asthe “ Ellershausen process,” this 
process consisting in mixing molten cast iron with solid 
oxidising substances, such as pulverised hematite iron ore. 
We shall have something more to say of these plans shortly. 

(No. 615, Is. 24.) Richard Stuart Norris, of Liverpool, 
patents arrangements for cutting deep groores in seams of 
coal by means of cutters which have a planing motion given 
to them. 

(No. 616, 10d.) George James Snelus, of Dowlais, patents 

ucing iron ores by supplying them in a powdered state 
to a vertical chamber traversed by a series of horizontal 








bearers, the ores being exposed while in this chamber to | 


the action of reducing agents, and being, moreover, kept 
at a sufficiently high temperature to ensure redaction. 

(No. 623, 10d.) William Sim and Alfred Gardner, of 
Iiford, patent, the use as a substitute for the crank, in steam 
engines, &c., of an eccentric working within a frame or 
crosshead. This contrivance is almost, if not quite, as old 
as the steam engine itself. 

(No. 626, 2s. 6d.) David Davies, of the Viaduct Works, 


| Crumlin, patents the arrangements of coal cutting ma- 
| chinery which we illustrated and described on pages 213 and 


a te yy volume. 
(No. , Is. 44.) Jonah Hadley, of the City Flour 
ts the application to 
machines, of attrition or friction surfaces con- 
of wires projecting endways from the plates or blocks 
Gyented. 
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(No. 63), 10d.) Bartholomew Chariton Crawford, ot 
Newcastle -on-Tyne, patents an arrangement of marine 
boiler which appears to be specially intended for marine 
purposes. This boiler was illustrated and described by us a 
fortnight ago (vide page 412 of the present volume). 

(No. 635, 10d.) Frederic Newton Gisborne, of 445, Strand, 
and Herbert Allman, of Ampthill-square, patent methods 
of making tubular telegraph poles, &., of strips of metal 
wound spirally, the edges of the strips being united either 


| by rivetting, welding, brazing, or other convenient process. 


(No. 639, 6d.) John Howe, jun., of Boston, U.S., patents 
what he terms “a new and useful improvement in navigable 
vessels,” this “improvement” being nothing else but an 
arrangement for propelling or steering a vessel by discharg- 
ing steam through pipes leading through the sides of the 
vessel below the water line at the stem and stern! 

(No. 647, 104.) John Robertson and John Shanks, of 
Barrhead, patent an arrangement of portable smith’s hearth, 
in which the blast is provided by a fan driven by a stra 
from a fly wheel. On the shaft of this fly wheel is a cran 
worked through'the intervention of a connecting rod which is 
attached either to a hand lever or a treadle worked by the foot. 
What there is new in this we do not know. 


(No. 652, 6d.) Richard Wright, of Richmond, Yorkshire, 


railway carriages so as to 
the closing of the doors. 
348 of the present volume. 

(No. 654, 8d.) Artbur Auck!and Leopold Pedro Cochrane, 
of Westminster, patents methods of constructing sea walls, 
piers, and similar structures of blocks of bituminous concrete, 
these blocks being united into one mass by filling up the in- 
terstices with a bituminous cement, or by heating the surfaces 
of the blocks so that they unite. Arrangements for heating 
the faces of the blocks are included in the patent. 

(No. 684, 1s.) Restel Ratsey Bevis, of Birkenhead, 

ts the arrangement for feathering screw propellers, 
which we illustrated on page 87 of the present volume. 

(No. 690, 8d.) William Armand Gilbee, of 4, South- 
street, Finsbury, patents, as the agen: of Jan Barend Hend- 
rik Van Royen, of Utrecht, the arrangement of wheel for 
lifting water, which we illustrated and deseribed on page 174 
of the present volume. 

(No. 693, 8d.) Charles Fairbairn, of Marion Villa, 
Seiennes, Edinburgh, nts arrangements for admitting 
air at the bridges of boiler furnaces, with a view of prevent- 
ing the formation of smoke. We much doubt the novelty of 


(No. , 10d.) James Archibald Jaques, of Tottenham, 
John Thomas Oakley, of Grange-road, dsey, and 
John Americanus Fanshawe, of Tottenham, patent machinery 
for compe agen surfacing metal rings, plates, &c., the chief 
feature of this machinery being the employmcnt of electro- 
magnets for holding iron or steel articles whilst being 


— injuries to the fingers by 
We illustrated this plan on page 


t 
or 








